Volume 493S1

Clinica Chimica Acta

June 2019

Cited in: Biological Abstract—Elsevier BIOBASE / Current Awareness in Biological Sciences—Chemical Abstracts—Current Contents /
Life Sciences—EMBASE Excerpta Medica—Index Medicus—MEDLINE—Current Clinical Chemistry—Informedicus—
PASCALM—Reference Update—Current Clinical Cancer— Scopus. Full text available on ScienceDirect ®

Special Issue
EuroMedLab 2019
S1
S13
S76
S85
S87
S109
S116
S161
S170
S199
S260
S268
S311
S317
S349
S355
S379
S434
S448
S460
S493
S497
S533
S563
S584
S604
S619
S640
S643
S673
S711
S730
S733
S761
S763

0009-8981(201906)493:S1;1-M

ELSEVIER

Available online at www.sciencedirect.com

SI:EuroMedLab 2019

Advanced technologies, including new biomarker discovery
Analytical technologies and applications
Atherosclerosis, including lipids and other risk markers
Audit
Autoimmune diseases, including allergy
Bioinformatics, including data management
Biomarkers in cancer
Bone metabolism
Cardiovascular diseases, including cardiac markers
Case report
Clinical Studies - Outcomes
Diabetes, obesity, metabolic syndrome
Education and Training in Laboratory Medicine
Endocrinology, not including diabetes
Evidence based medicine, including Guidelines
Gastrointestinal diseases, including hepatic and pancreatic diseases
Haematology, including haemostasis
Inflammation, vascular biology, endothelium, and oxidative stress
Inherited disorders, metabolic disorders and rare diseases
Kidney diseases
Laboratory and sports medicine
Laboratory management, accreditation, quality assurance
Microbiology - Infectious diseases
Molecular diagnostics, including epigenetics
Neonatal and paediatric laboratory medicine, including prenatal testing
Neurological diseases
Nutrition, including vitamins and trace elements
Personalised medicine, including pharmacogenetics
Point of care testing, critical care, emergency medicine
Total testing process, including standardisation, preanaltical process
Toxicology, including therapeutic drug monitoring
Other
Symposia
Opening Lecture – Sunday, 19 May 2019
Educational workshop

Volume 493S1, JUNE 2019

Clinica Chimica Acta – Vol. 493S1 (2019) pp. S1–S776

CONTENTS

493
S1

Special Issue
EuroMedLab 2019

ISSN 0009-8981

Research for a better world
Atlas shares research that can significantly
impact people’s lives around the world.
Read the award winning stories:
‘SuperAmma’ to the hand washing rescue
The Lancet Global Health
‘Sustainable’ coffee: what does it mean for
local supply chains in Indonesia?
World Development
Making construction safety social
Automation in Construction

www.elsevier.com/atlas

Clinica Chimica Acta
Vol. 493S1 (2019)

Clinica Chimica Acta
International Journal of Clinical Chemistry and Diagnostic Laboratory Medicine
Aims and Scope
Clinica Chimica Acta publishes original Research Communications in the field of clinical chemistry and laboratory medicine, defined as the diagnostic
application of chemistry, biochemistry, immunochemistry, biochemical aspects of hematology, toxicology, and molecular biology to the study of human
disease in body fluids and cells. The objective of the journal is to publish novel information leading to a better understanding of biological mechanisms of
human diseases, their prevention, diagnosis, and patient management. Reports of an applied clinical character are also welcome. Papers concerned with
normal metabolic processes or with constituents of normal cells or body fluids, such as reports of experimental or clinical studies in animals, are only
considered when they are clearly and directly relevant to human disease. Evaluation of commercial products have a low priority for publication, unless they
are novel or represent a technological breakthrough. Studies dealing with effects of drugs and natural products and studies dealing with the redox status in
various diseases are not within the journal's scope.
Development and evaluation of novel analytical methodologies where applicable to diagnostic clinical chemistry and laboratory medicine, including
point-of-care testing, and topics on laboratory management and informatics will also be considered.
Typescripts submitted to Clinica Chimica Acta should not have been published previously and should not be under consideration for publication
elsewhere. The agreement of all named authors to the submission must be affirmed. Relevant ethical approval must be noted for investigations
involving human or animal subjects. Authors are invited to consult any member of the Editorial Board, if in doubt about any aspect of scope, format
or content of a proposed paper.
Editors-in-Chief
Joris Delanghe, University Hospital Gent, Gent, Belgium
Alan H. Wu, San Francisco General Hospital, San Francisco, CA, USA
Reviews Editor
Greg Makowski, Hartford Hospital, Hartford, CT, USA
Associate Editor
Ching-Wan Lam, University of Hong Kong, Hong Kong
Marc De Buyzere Universitair Ziekenhuis Gent, Gent, Belgium
Ming Guan, Fudan University, Shanghai, China
Statistics Editor
Hans Pottel, KU Leuven, Leuven, Belgium
Editorial Board
S.M. Awadallah (University of Sharjah, Sharjah, United
Arab Emirates)
H.M.E. Azzazy (American University in Cairo, Cairo, Egypt)
R. Bais (Sydney, NSW, Australia)
S. Bernardini (Viale Tito Labieno 122, 00174 Rome, Italy)
R. Blankenstein (VU University Medical Center Amsterdam,
Amsterdam, Netherlands)
C. Bohuon (Paris, France)
D. Bullock (UK NEQAS, Edgbaston, Birmingham, UK)
J.L. Camargo (Hospital de Clinicas de Porto Alegre, Porto
Alegre, Brazil)
E. Cavalier (CHU de Liège, Liège, Belgium)
J.-W. Chen (Taipei Veterans General Hospital, Taipei,
Taiwan, ROC)
C.-W. Cheng (Chung Shan Medical University, Taichung,
Taiwan, ROC)
T.K. Christopoulos (University of Patras, Patras, Greece)
W.B. Coleman (University of North Carolina at Chapel
Hill, Chapel Hill, NC, USA)
J. Contois (Liposcience Inc., Raleigh, NC, USA)
G. Csako (National Institutes of Health (NIH), Bethesda,
MD, USA)
E.L. da Silva (Universidade Federal de Santa Catarina,
Florianopolis, Brazil)
A. Dasgupta (University of Texas at Houston, Houston,
TX, USA)
S. Devaraj (Sugar Land TX 77479, USA)
J.G. Donnelly (Siemens Healthcare Diagnostics,
Tarrytown, NY, USA)
R.T Erasmus (University of Stellenbosch, Cape Town,
South Africa)
T.K. Er (Kaohsiung Medical University Hospital,
Kaohsiung, Taiwan)
P. Gillery (Université de Reims Champagne-Ardenne,
Reims, France)
E.C. González Reyes (Immunoassay Center, Havana City, Cuba)
M. Guan (Huashan Hospital, Fudan University, Shanghai,
China)
P.E. Hickman (Australian National University, Canberra,
ACT, Australia)

M.H. Hirata (Universidade de São Paulo (USP),
Sao Paulo, Brazil)
Y.-S. Hsieh (Chung Shan Medical University, Taichung,
Taiwan, ROC)
A. Inazu (Kanazawa University, Ishikawa, Japan)
I. Jo (Korean National Institute of Health, Seoul, South Korea)
S. Jortani (University of Louisville, Louisville, KY, USA)
J.-T. Kao (National Taiwan University, Taipei, Taiwan, ROC)
I. Kasvosve (University of Zimbabwe, Harare, Zimbabwe)
J.Q. Kim (Seoul National University (SNU), Jonglo-Gu,
Seoul, South Korea)
G.J. Kost (Davis, CA, USA)
G.M. Kostner (Technische Universität Graz, Graz, Austria)
M.-D. Lai (Zhejiang University School of Medicine,
Hangzhou, China)
M. Langlois (Algemeen Ziekenhuis Sint-Jan, Brugge,
Belgium)
J.-J. Li (Fu Wai Hospital, Beijing, China)
S. Li (Children’s Hospital at Westmead, Westmead, NSW,
Australia)
J. Liu (Chinese Academy of Sciences (CAS), Shanghai, China)
M. Maekawa (Hamamatsu University School of Medicine,
Hamamatsu, Japan)
Q. Meng (University of Texas MD Anderson Cancer
Center, Houston, TX, USA)
T. Miida (Juntendo University School of Medicine,
Tokyo, Japan)
M.M. Müller (Austrian Society of Quality Assurance and
Standardisation, Wien, Austria)
K. Nakajima (Tokai University School of Medicine,
Maebashi, Gunma, Japan)
N. Okumura (Shinshu University, Matsumoto, Japan)
J. Ordonez-Llanos (Barcelona, Spain)
M. Panteghini (Università degli Studi di Milano, Milan, Italy)
O. Perez-Mendez (National Institut of Cardiology,
Mexico City, Mexico)

C.P. Price (Daglingworth, Cirencester, UK)
K.J. Pulkki (University of Eastern Finland, Kuopio, Finland)
P.M. Rainey (University of Washington, Seattle, WA, USA)
L.A. Salazar (Universidad de la Frontera, Temuco, Chile)
F. Salvatore (Università di Napoli “Federico II”, Naples, Italy)
N.E. Saris (University of Helsinki, Helsinki, Finland)
S. Scharpé (Universiteit Antwerpen, Wilrijk, Belgium)
L.M. Silverman (Virginia Commonwealth University,
Charlottesville, VA, USA)
P.M. Sluss (Massachusetts General Hospital, Boston,
MA, USA)
L.J. Sokoll (Johns Hopkins University School of
Medicine, Baltimore MD, USA)
J. Tate (Princess Alexandra Hospital, Brisbane, QLD,
Australia)
J.G. Toffaletti (Duke University, Durham, NC, USA)
M. Tozuka (Tokyo Medical and Dental University
(TMDU), Tokyo, Japan)
L.-Y. Tsai (Kaohsiung Medical University, Kaohsiung,
Taiwan, ROC)
P. Vervaart (Royal Hobart Hospital, Hobart, TAS, Australia)
B. Wang (Nanjing Medical University, Nanjing, China)
X.P. Wang (Shaanxi University of Chinese Medicine,
Xianyang, China)
P.R. Wenham (Victoria Hospital, Kirkcaldy, UK)
W.E. Winter (University of Florida, Gainesville, FL, USA)
S.H. Wong (Medical College of Wisconsin, Milwaukee,
WI, USA)
J.S. Woodhead (Mol. Light Technology Research Ltd.,
Cardiff, UK)
J. Wu (Chinese Academy of Sciences (CAS), Shanghai, China)
I.S. Young (Queens University, Belfast, Belfast, UK)

Online submission of papers
Authors are requested to submit their manuscripts electronically, by using the EESubmit submission tool at http://ees.elsevier.com/cca/. After
registration, authors will be asked to upload their article, an extra copy of the abstract, and associated artwork. The submission tool will generate
a PDF file to be used for the reviewing process. The submission tool generates an automatic reply, which incorporates the manuscript number for
future correspondence.

For a full and complete Guide for Authors, please go to: http://www.elsevier.com/locate/clinchim
Publication information: Clinica Chimica Acta (0009-8981). For 2019, volumes 488–499 are scheduled for publication. Subscription prices
are available upon request from the Publisher or from the Elsevier Customer Service Department nearest you or from this journal’s website
(http://www.elsevier.com/locate/clinchim). Further information is available on this journal and other Elsevier products through Elsevier’s website
(http://www.elsevier.com). Subscriptions are accepted on a prepaid basis only and are entered on a calendar year basis. Issues are sent by standard mail
(surface within Europe, air delivery outside Europe). Priority rates are available upon request. Claims for missing issues should be made within six
months of the date of dispatch.

Author inquiries
You can track your submitted article at http://www.elsevier.com/track-submission. You can track your accepted article at
http://www.elsevier.com/trackarticle. You are also welcome to contact Customer Support via http://service.elsevier.com.
Orders, claims, and journal inquiries: please contact the Elsevier Customer Service Department nearest you:
St. Louis: Elsevier Customer Service Department, 3251 Riverport Lane, Maryland Heights, MO 63043, USA; phone: (877) 8397126 [toll free
within the USA]; (+1) (314) 4478878 [outside the USA]; fax: (+1) (314) 4478077; e-mail: JournalCustomerService-usa@elsevier.com
Oxford: Elsevier Customer Service Department, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, UK; phone: (+44) (1865) 843434;
fax: (+44) (1865) 843970; e-mail: JournalsCustomerServiceEMEA@elsevier.com
Tokyo: Elsevier Customer Service Department, 4F Higashi-Azabu, 1-Chome Bldg, 1-9-15 Higashi-Azabu, Minato-ku, Tokyo 106-0044, Japan;
phone: (+81) (3) 5561 5037; fax: (+81) (3) 5561 5047; e-mail: JournalsCustomerServiceJapan@elsevier.com
The Philippines: Elsevier Customer Service Department, 2nd Floor, Building H, UP-Ayalaland Technohub, Commonwealth Avenue, Diliman,
Quezon City, Philippines 1101; phone: (+65) 63490222; fax: (+63) 2 352 1394; e-mail: JournalsCustomerServiceAPAC@elsevier.com
Advertising information: If you are interested in advertising or other commercial opportunities please e-mail Commercialsales@elsevier.com and
your inquiry will be passed to the correct person who will respond to you within 48 hours.
© 2019 Elsevier Inc.
This journal and the individual contributions contained in it are protected under copyright, and the following terms and conditions apply to their use
in addition to the terms of any Creative Commons or other user license that has been applied by the publisher to an individual article:
Photocopying
Single photocopies of single articles may be made for personal use as allowed by national copyright laws. Permission is not required for
photocopying of articles published under the CC BY license nor for photocopying for non-commercial purposes in accordance with any other
user license applied by the publisher. Permission of the publisher and payment of a fee is required for all other photocopying, including multiple
or systematic copying, copying for advertising or promotional purposes, resale, and all forms of document delivery. Special rates are available for
educational institutions that wish to make photocopies for non-profit educational classroom use.
Derivative Works
Users may reproduce tables of contents or prepare lists of articles including abstracts for internal circulation within their institutions or companies.
Other than for articles published under the CC BY license, permission of the publisher is required for resale or distribution outside the subscribing
institution or company.
For any subscribed articles or articles published under a CC BY-NC-ND license, permission of the publisher is required for all other derivative
works, including compilations and translations.
Storage or Usage
Except as outlined above or as set out in the relevant user license, no part of this publication may be reproduced, stored in a retrieval system or
transmitted in any form or by any means, electronic, mechanical, photocopying, recording or otherwise, without prior written permission of the
publisher.
Permissions
For information on how to seek permission visit www.elsevier.com/permissions or call: (+44) 1865 843830 (UK) / (+1) 215 239 3804 (USA).
Author rights
Author(s) may have additional rights in their articles as set out in their agreement with the publisher (more information at
http://www.elsevier.com/authorsrights).
Notice
No responsibility is assumed by the publisher for any injury and/or damage to persons or property as a matter of products liability, negligence or
otherwise, or from any use or operation of any methods, products, instructions or ideas contained in the material herein. Because of rapid advances
in the medical sciences, in particular, independent verification of diagnoses and drug dosages should be made.
Although all advertising material is expected to conform to ethical (medical) standards, inclusion in this publication does not constitute a guarantee
or endorsement of the quality or value of such product or of the claims made of it by its manufacturer.
Sponsored Supplements and/or Commercial Reprints: For more information please contact Elsevier Life Sciences Commercial Sales,
Radarweg 29, 1043 NX Amsterdam, The Netherlands; phone: (+31) (20) 485 2939 / 2059; e-mail: LSCS@elsevier.com.
Funding Body Agreements and Policies
Elsevier has established agreements and developed policies to allow authors whose articles appear in journals published by Elsevier, to comply with
potential manuscript archiving requirements as specified as conditions of their grant awards. To learn more about existing agreements and policies
please visit http://www.elsevier.com/fundingbodies
Language (usage and editing services)
Please write your text in good English (American or British usage is accepted, but not a mixture of these). Authors who feel their English language
manuscript may require editing to eliminate possible grammatical or spelling errors and to conform to correct scientific English may wish to use the
English Language Editing service available from Elsevier’s WebShop (http://webshop.elsevier.com/languageediting/) or visit our customer support
site (http://service.elsevier.com) for more information.
Illustration services
Elsevier’s WebShop (http://webshop.elsevier.com/illustrationservices) offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier’s expert illustrators can produce scientific, technical and medicalstyle images, as well as a full range of charts, tables and graphs. Image ‘polishing’ is also available, where our illustrators take your image(s) and
improve them to a professional standard. Please visit the website to find out more.
The paper used in this publication meets the requirements of ANSI/NISO Z39.48-1992 (Permanence of Paper)
Printed by Polestar Printforce Ltd, Exeter, UK

CONGRESS ORGANISING COMMITTEE
Maurizio Ferrari, Chair
Imma Caballé, Congress President
Eric Kilpatrick, SPC Chair
Ralf Lichtinghagen
Stefano Montalbetti
Michael Neumaier
José Queralto
Jaime Vives
James Wesenberg

SCIENTIFIC PROGRAMME COMMITTEE
Eric Kilpatrick, Chair
Sergio Bernardini
Antonio Buño Soto
Imma Caballé, Congress President
Damien Gruson
Sverre Sandberg
Ian Young

INTERNATIONAL SCIENTIFIC ADVISORY BOARD
Andrea Griesmacher (Austria)
Radivoj Jadric (Bosnia Herzegovina)
Kamen Tzatchev (Bulgaria)
Daria Pašalić (Croatia)
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Advanced technologies, including new biomarker discovery
W001

Conclusions

Cut-off value veriﬁcation for 13C-urease breath test using
infrared (IR) spectrometer in the diagnosis of helicobacter pylori
infection

While using the veriﬁed cut-off value of 4.5‰ and a gray zone
of 3.0 to 4.5‰ in the group of individuals undergoing the 13C-UBT as
a primary screening of H. pylori infection, its detection rate was 29%.

M. Abdulova, N. Igonina, I. Torshina, E. Chashchikhina, E. Kondrasheva,
O. Arzamasova, I. Kovaleva, N. Gasilova, P. Lipilina, I. Nasonenko
LLC Independent Laboratory INVITRO, Moscow, Russian Federation

doi:10.1016/j.cca.2019.04.008

Background-aim
The applying of appropriate 13C-urease breath test (13C-UBT)
diagnostic limit (cut-off) is important for the correct screening of
Helicobacter pylori infection and associated gastroenterological pathology. The measured value in this test is DOB - delta over base, ‰. According
to different authors, 13C-UBT cut-off value ranges from 2 to 4.5‰. The
variability of these data is associated with methodological details or
different criteria of clinical evaluation. The aim of this work was
veriﬁcation of 13C-UBT cut-off at Independent laboratory INVITRO.
Methods
The study (May 2017) enrolled 45 donors aged from 24 to 55 years
(M - 6, F - 39). The main requirement for inclusion was no use of
antibiotics for 4 weeks and proton pump inhibitors for 2 weeks before
the study. All the subjects had undergone the 13C-UBT using IR analysis
(breath samples were collected before and 30 min after drinking 50 mg
13C-urea in 50 mL water), anti-H.pylori IgG test and stool antigen test.
The results for each patient were compared to each other. The result
conﬁrmed by at least two of three tests was considered correct.
Nonparametric method was used for statistical analysis (Excel, MS).
Results
DOB values in the study group ranged from 0 to 36.6‰. 17
negative (Q1 = 0.025, Q2 = 0.6, Q3 = 1.9) and 27 positive results of
13C-UBT (Q1 = 6.6, Q2 = 16.1, Q3 = 20.1) were obtained; one
result was excluded due to a preanalytical deviations. According to
the study results, based on the selected evaluation criterion, the
optimal cut-off 4.5‰ was determined and the gray zone 3.0–4.5‰
was adopted (taking into account the literature data). Up to this
date, there have been conducted N17,000 13C-UBTs. In 69% of cases
13C-UBT was aimed to the screening of the infection; 31% of patients
completed this test for H. pylori eradication control. 68% negative,
29% positive and 3% gray zone results were obtained in the screening
of infection. When interpreting the results, there were no discrepancies with the patients' clinical data.
0009-8981/$ – see front matter

W002
Determination of urinary podocin and podocalyxin levels by
liquid chromatography–mass spectrometry
H. Akbas
Akdeniz University, Faculty of Medicine, Department of Biochemistry, Turkey
Background-aim
Podocytes are glomerular epithelial cells that line the outside of the
glomerular capillary with foot processes linked to the glomerular
basement membrane. The detection of of podocyte injury is important
for the evaluation of renal diseases. Urinary markers of podocyte injury
could be deﬁned by the measurement of podocin and podocalyxin
in the urine. The aim of this study was to multiplex determinate of
urinary podocytes, based on the detection of podocyte-speciﬁc tryptic
peptides by liquid chromatography-mass spectrometry (LC-MS/MS).
Methods
Recombinant human podocin, podocalyxin and synthetic stable
isotope-labeled tryptic peptides were obtained. Peptide standard
solutions were prepared at the following concentrations: 0, 1.562,
3.125, 6.25, 12.5, 25 and 50 ng/μL. RapiGest™SF were added to urine
samples before digestion and the samples were incubated at 60 °C for
40 min. Urine samples were digested overnight at 37 °C by the
addition of trypsin. Digestion was stopped by formic acid. The stable
isotope-labeled internal standard peptides were added to each sample
and then analyzed with positive electrospray ionization mode in a
triple quadripole LC-MS/MS (8040, Shimadzu Corporation, Japan).
Results
Inter/intra assay precisions and accuracies of the assay were below
10% and between 80% and 100%, respectively. The values of r-squared
(r2) were found for podocin 0,999, for podocalyxin as 0,994 in
generated calibration curves The time of the analysis was 12–13 min

Abstracts / Clinica Chimica Acta 493 (2019) S1–S12

(min) for both parameters (Podocin: 11 min, Podocalyxin: 7 min). The
accuracy of the test was also evaluated with ELISA methods.
Conclusions
Our method is a reliable alternative for the simultaneously quantiﬁcation of podocin and podocalyxin in urine samples. Determination of the
urinary podocytes, based on the detection of podocyte-speciﬁc tryptic
peptides by LC-MS/MS may provide diagnostic and prognostic information in renal diseases. The analytical performance of the present assay has
been implemented in clinical laboratory for better clinical outcome.
doi:10.1016/j.cca.2019.04.009

W003
Number and activity of ©-H2AX in mononuclear cells during
radiotherapy of gynaecological tumours
G. Bekőa, A. Ebegényia, É. Rozmarina, E. Zabolaia, S. Dérib, V. Drajkób
a
Central Laboratory of Uzsoki Hospital, Budapest, Hungary
b
Clinical Oncoradiology of Uzsoki Hospital, Budapest, Hungary.

DNA Damage kit on BD FACS Calibur™x automate. After four-hour
incubation the number of ©-H2Ax positive mononuclear cells and the
intensity of ©-H2Ax shows a similar decreasing tendency as in case of
the known in vitro radiated cells. The result of some patients
deviated signiﬁcantly from the average.
In case of one patient there were no ©-H2Ax positive cells found
after radiation, where further examination proved resistance to
irradiation.
doi:10.1016/j.cca.2019.04.010

W004
Comparison study of the measurement of glutamic acid decarboxylase autoantibodies (GADA) and autoantibodies to islet
antigen-2 (IA2) by two different methods
M.T. De Haro Romerob, L. Cabo Zabalab, M. Barral Jueza, J.M. Villa
Suáreza, C. Miralles Adella, C. García Rabanedaa
a
Hospital Universitario de San Cecilio, Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain.
Background-aim

Background-aim
It has become known in this decade, that in case breaks occur in
the DNA double helix, H2AX histones get rapidly phosphorylated at
serine 138, aiding the DNA repair process. The phosphorylated form
of H2AX was named ©-H2AX, because it was ﬁrst observed in cells
exposed to ©-rays. IR-induced double-strand breaks (DSBs) cause
the increase of ©-H2AX level in human cells. The ©-H2AX is formed
throughout the whole cell cycle. It appears within minutes and
reaches its maximum level after 30 min.
Our goal was to investigate the number and intensity of ©-H2AX
positive cells examining mononuclear cells in the peripheral blood of
patients with gynaecological tumours undergoing radiotherapy.
Methods
There were so far 35 patients examined with stage II. and III.
gynaecological tumor, between the age of 30 and 70. Their blood was
taken 30 min after the 3rd irradiation. The ©-H2AX number and
activity of their mononuclear cells was measured in fresh samples
and also after 4 h of 37 °C incubation. The measurement was
performed with the DNA Damage Kit of company Becton Dickinson
on the BD FACS Calibur™x automat.
Results
In six cases the number of ©-H2AX positive cells did not decrease after
four-hour incubation. In two cases, the ©-H2AX intensity was reduced by
b20% within four-hour. In case of one patient there was only a slight
increase in the number of ©-H2AX positive cells after radiotherapy.
The average reduction of ©-H2AX positive cells was 55% after
four-hour incubation at 37 °C (ratio 1,55) and the average decrease
of intensity was 52% (ratio 1,52).
Conclusions
It was possible to measure the number of in vivo radiated ©-H2Ax
positive mononuclear cells and the intensity of ©-H2Ax with BD
0009-8981/$ – see front matter

Autoantibodies against pancreatic beta cell antigens are important
serological markers for the diagnosis of Type 1 Diabetes Mellitus. The
antigens recognized by these antibodies include glutamic acid decarboxylase 65 kDa isoform (GADA) and the islet cell antigen IA-2 (IA2).
Here we summarized the results from a method comparison
study between two different methods, ChemiLuminescent Immuno
Assay (CLIA) performed by the MAGLUMI 1000® analyzer and
Enzyme-Linked ImmunoSorbent Assay with ElisaRSRTM kit performed by DYNEX DS2® analyzer. The aim of the study is to evaluate
their interchangeability and clinical concordance.
Methods
Statistical analysis was carried out by MedCalc software, in which
the correlation was calculated by Pearson's coefﬁcient, Passingbablok regression and Bland Altman plots. Kappa coefﬁcient was also
calculated to evaluate the clinical concordance.
114 serum samples from real patients were selected to have results
across the measuring range, 66 samples with GADA request and 48
samples with IA2. We found a limitation in the measurement range
from CLIA kit, in which dilution of samples are not recommended by
the company. 10 samples from GADA and 8 samples from IA2 were
excluded due this reason for Pearson’ coefﬁcient and Passing-Bablok
regression.
Results
Pearson's coefﬁcients are not acceptable in any of the assays: GADA,
r = 0,77 and IA2 r = 0.39. We have noticed signiﬁcant deviation from
linearity in both, according to the Passing-bablok regression, reﬂected
by the following slope and intercept:
GADA, −15.6 (CI95% = (−36,56)–(−9,48))/2,56 (CI95% =
1,68–5,46).
IA2, 0,43 (CI95% = (−0,36–0,54)/0,00049 (CI95% = 0,00015–0,079).
Kappa coefﬁcient for GADA was 0,879 (IC95% = 0,765-0,994), what
means that there is a very good concordance, while IA2 has a Kappa
coefﬁcient of 0,333 (IC95% = 0,054–0,613), a weak concordance.

Abstracts / Clinica Chimica Acta 493 (2019) S1–S12

Conclusions

W006

Differences in the speciﬁcity between these two methods and the
excessive dispersion of the results made the comparison very difﬁcult.
That's why we tried to stablish the clinical concordance with kappa
coefﬁcient, in order to be capable to decide if between them exist
clinical concordance. Excluding the limitation of not diluting, concordance in GADA results is very good, while IA2 shows a weak
concordance we cannot accept anyway.

Isolation and characterization of urine exosomes for using as
diagnostic biomarkers in prostate cancer

doi:10.1016/j.cca.2019.04.011
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Advanced oxidation protein products and malondialdehyde as
predictors of metabolic syndrome
A. Klisicb, N. Kavaricb, A. Ninica
a
Department of Medical Biochemistry, University of Belgrade, Faculty
of Pharmacy, Belgrade, Serbia
b
Primary Health Care Center, University of Montenegro, Faculty
of Medicine, Podgorica, Montenegro
Background-aim
Metabolic syndrome (MS) is a worldwide health problem and
independent risk factor for diabetes and cardiovascular disease. The
underlying pathophysiological mechanisms are not well elucidated,
although oxidative stress is assumed as one of the key features of this
metabolic disorder. Therefore, we aimed to evaluate a relationship
between oxidative stress biomarkers [i.e., advanced oxidation
protein products (AOPP) and malondialdehyde (MDA)], antioxidant
defence markers [i.e., bilirubin, gamma-glutamil transferase (GGT),
and catalase (CAT)] and MS.
Methods
A total of 51 participants with MS were compared with agedmatched healthy controls. The International Diabetes Federation
criteria were used for diagnosing MS.
Results
Serum AOPP and MDA levels, as well as GGT activity were
signiﬁcantly higher in participants with MS (p b .05, p b .01, and p b .01,
respectively) compared with control group. However, there was no
difference in bilirubin level and CAT activity in examined groups (p N .05).
After multivariate logistic regression analysis only AOPP (OR = 1.022;
95% CI 1.005–1.039; p b .05) and MDA (OR = 1.113; 95% CI 1.038–1.192;
p b .01) remained independently associated with MS.
Conclusions
AOPP and MDA are the independent predictors of MS, but
antioxidant defence markers are not.
doi:10.1016/j.cca.2019.04.012

0009-8981/$ – see front matter
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b
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Background-aim
New ideal diagnostic and prognostic biomarkers in Prostate
Cancer (PCa) are under investigation, particularly in aggressive
disease.
The aim of this work was to optimize the protocol of urine exosome
isolation and to characterize these microvesicles. In addition, we
evaluated the expression of two glycoproteins: the speciﬁc membrane
antigen (PSMA) and the gamma-glutamyl transpeptidase (GGT-1), as
well as the activity of two metalloproteases (MMP-2 and -9) in order
to establish a correlation between the proteins studied and PCa
progression.
Methods
Twelve urine samples with only 10 ml per sample coming from
men with indication of prostate biopsy were collected following
digital rectal examination. The urine exosomes were then isolated by
ultracentrifugation. The characterization of these exosomes was
performed using speciﬁc antibodies directed against the protein
LAMP-2 by means of Western blotting and visualizing them by
transmission electron microscopy (TEM). Immuno-detection was
also carried out in order to evaluate PSMA and GGT-1 expression.
The activity of the gelatinases MMP-2 and -9 was assessed by means
of Zimography assays.
Results
The exosomes from the urine samples were obtained from
relatively small volumes when compared with those described in
the literature. The isolation protocol may be improved by adding
sufﬁcient amount of a reducing agent such as ditiothreitol (DTT). The
amount of exosomes obtained might be related to the pathology
presented by the patient and to its integrity due to the handling and
storage of the samples.
Conclusions
We have improved the protocol of the isolation of urine exosome
derived from prostate. Additionally, we have established a correlation between several markers (PSMA, GGT-1 and MMPS) and PCa
progression.
doi:10.1016/j.cca.2019.04.013
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Evaluation of high-ﬂuorescent cells cut-off value for exclusion
of malignant cells in serous body ﬂuids performed on sysmex XN
analyzer

Which types of sample is better for Xpert MTB/RIF to diagnose
adult and pediatrics pulmonary tuberculosis: a systematic review
and meta-analysis

A. Sancho-Cerrob, L. Sanchez-Navarrob, B. Fernandez-Cidonb, C.E.
Imperialia
a
Hospital de Viladecans, Spain
b
Hospital Universitario de Bellvitge, Spain

M. Lyu, J. Zhou, T. Fang, T. Fu, Y. Cheng
West China Medical School/West China Hospital, Sichuan University,
Chengdu, Sichuan Province 6004, PR China
Background-aim

Background-aim
Body ﬂuid (BF) cytology is an important diagnostic tool but cells
identiﬁcation by microscope review is time-consuming and observer-dependent. Recently, the introduction of the BF mode of the
Sysmex XN analyzer can provide information about the presence of
high-ﬂuorescent cells (HF-BF). Commonly, these cells are observed
in malignant effusions. The aim of this study was to estimate a HF-BF
cut-off value in the Sysmex XN for exclusion of malignant cells in
serous BF and to evaluate its usefulness in stat laboratory workﬂow.
Methods
A total of 172 BF samples (102 ascites, 42 pleural and 28
other effusions) were assessed. Leukocytes (WBC) and HF-BF
were measured by means of a Sysmex XN analyzer. Both results were
expressed as an absolute count (×109/L). All samples were microscopically reviewed on cytospin slides. Positive samples were considered
when suspicious malignant cells were microscopically observed. A HFBF ROC curve was estimated and a cut-off value with a high negative
predictive value (NPV) was selected. According to the established HF-BF
cut-off value, the number of microscope smear reviews was calculated.
Statistical analysis was performed by Stata program.
Results

Using different sample types for pulmonary tuberculosis (PTB)
patients with different ages, Xpert MTB/RIF has different diagnostic
performance. This study compared the detection capacity of Xpert
MTB/RIF when testing bronchoalveolar lavage (BAL) and induced
sputum (IS) in adults, gastric aspiration (GA) and IS in children, to
identify proper sample types for adult and pediatrics PTB.
Methods
Articles were searched in Web of Science, PubMed, and Ovid from
their inception to 1st May, 2018. Pooled sensitivity and speciﬁcity
were calculated, each with a 95% conﬁdence interval (95% CI). The
heterogeneity caused by threshold effect or non-threshold effect was
identiﬁed. Quality assessment was also evaluated.
Results
A total of 27 articles were included. The pooled sensitivity and
speciﬁcity of Xpert MTB/RIF were 87% (95% CI: 0.84–0.90) and 91%
(95% CI: 0.90–0.93) in BAL group, 87% (95% CI: 0.84–0.89) and 98%
(95% CI: 0.97–0.98) in adults IS group, 75% (95%CI: 0.64–0.84) and
94% (95%CI: 0.92–0.95) in GA group, while 68% (95%CI: 0.61–0.74)
and 99% (95%CI: 0.98–0.99) in children IS group, respectively. The
heterogeneity across included studies could be accepted.

The median value for WBC (min, max) was 0.390 (0.003–50.175)
× 109/L. The HF-BF median value was 0.038 (0.001–1.405), 0.053
(0–1.977) and 0.005 (0–2.672) ×109/L in ascites, pleural and other
effusions, respectively. Suspicious malignant cells were found by
microscopy examination in 24 (13.9%) of the total samples. According
with the presence of suspicious malignant cells, the HF-BF median
value was 0.029 (0–0.996) and 0.204 (0.013–2.672) × 109/L in
negative and positive BF, respectively.
The obtained HF-BF AUC was 0.845 (95% Conﬁdence Interval,
0.750–0.929). The cut-off value for HF-BF for the exclusion of
malignant cells with a NPV of 0.955 was 0.09 × 109/L.
Considering the estimated HF-BF cut-off value, 39 (22.7%) of 172
samples need to be microscopically reviewed for the exclusion of
suspicious malignant cells.

Conclusions

Conclusions

The effect of worm infection on cytokine release of newly
diagnosed pulmonary tuberculosis patients, north-west Ethiopia

The results show a good AUC for malignant cells detection and a
cut-off value of 0.09 HF-BF ×109/L with a high NPV. HF-BF cut-off
value implement will improve stat laboratory management allowing
to focus on the most potential pathological samples in order to
prioritize them and to continue further anatomopathological studies.
doi:10.1016/j.cca.2019.04.014

0009-8981/$ – see front matter

For adults, testing IS may be better to diagnose PTB and HIV/PTB
co-infection, considering diagnostic accuracy, cost and patients'
tolerance, while BAL may be more proper for diagnosing smearnegative PTB. For children, detecting GA can improve detection
capacity of Xpert MTB/RIF, while choosing IS as sample is wiser for
smear-negative PTB.
doi:10.1016/j.cca.2019.04.015
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University of Gondar, Ethiopia
Background-aim
Tuberculosis (TB) and helminth infections are extensively
overlapping in many parts of the world. It has been suggested that
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TB and helminth infections elicit different immunological responses
that counteract each other which may enhance infection and disease
of both TB and helminths. Therefore, it is essential to assess the
immunological effects of helminth infection among patients coinfected with pulmonary TB.
Objective
The aim of this study was, to assess the effect of worm infection
on pulmonary TB patients, for extracellular cytokine release in
plasma and from puriﬁed PBMCs receiving no stimulation or
following stimulation with PPD and SEB antigens.
Methods
Comparative cross sectional study was conducted from February
2017 to July 2017 on newly diagnosed pulmonary TB patients.
Quantiferon negative, apparently healthy blood donors were enrolled for comparison in this study. Stool examination for both TB
patients and controls was done using direct stool microscopy, formol
ether concentration and Kato-Katz techniques. Peripheral blood
mono nuclear cells (PBMCs) were isolated and stimulated and then
supernatants harvested for cytokine concentration determination
using Cytometric Bead Array (CBA) assay. Data acquisition was made
using BD FACS Calibur and the ﬂow cytometric data was analyzed by
FlowJo software. Data was statically analyzed by Graph Pad Prism.
Results
Of the total 44 newly diagnosed PTB patients involved in the study,
21(47.73%) of them were helminth positives. In helminth infected TB
patients a decreased secretion pattern of Th1 type cytokines, IFN-©
(229.4 pg/ml vs 320.8 pg/ml) and IL-2 (17.18 pg/ml vs 9.041 pg/ml) to
PPD stimulations was observed compared with helminth negative TB
patients. As well the Th1 cytokine IL-6 was also decreased in PBMCs of
TB patients co-infected with helminths. Impaired production of
plasma IL-17 was observed in helminth positive TB patients than
helminth negative TB patients. IL-4 production was higher in helminth
infected TB patients to SEB stimulation, whereas IL-10 was increased in
PBMCs of helminth negative TB patients in unstimulated and in all
stimulations.

Background-aim
Despite the prevalence of benign adrenal tumours the diagnostics of
adrenocortical cancer (ACC), especially early signs of malignant potential
(MP), is actual. The study of urinary steroid proﬁles (USP) by gas
chromatography–mass spectrometry (GC–MS) is of particular importance
for the differential diagnosis of ACC and adrenocortical adenoma (ACA).
Methods
We examined 29 patients with benign corticosteroma (BC) without
MP, 14 patients had BC with MP 1–3 scores based on L.M. Weiss scale, 17
patients had malignant corticosteroma (MC) based on L.M. Weiss scale
N 3 score, and 94 ACA patients (control group). USP were got using gas
chromatography-mass-spectrometer Shimadzu GCMS – QP2010 Ultra.
Results
The total amount of identiﬁed steroids was 68. We determined 21
biomarkers of MC: tetrahydro-11-deoxycortisol (THS), dehydroepiandrosterone (DHEA), etiocholanolone (Et), androstendiol-17® (dA217®), 16®-OH-DHEA, androstentriol (dA3), 16-oxo-dA2, 17-OH-pregnanolone (17-OН-P), 6®-OH-P, pregnandiol (P2), pregnantriol (P3), 11oxo-P3, pregnendiol (dP2), pregnentriol-3〈 (dP3-3〈), 16-OH-dP2-3〈 and
non-classical 5-ene-pregnenes: 16-OH-pregnenolone (16-OH-dP), 21OH-dP, 21-OH-dP2,11-OH-dP3, dP3-3®, 16-OH-dP2-3®. Patients with
MC had increased urinary excretion of 16-oxo-dA2, tetrahydrocortisol
(THF), 〈-, ®-cortolones and 〈-, ®-cortols, cortisone (UE) and cortisol (UF)
in comparison with BC patients. The threshold values of MC biomarkers
were calculated: THS N 1000 μg/24 h, THF N 3000 μg/24 h, (THE + THF
+ allo-THF) N 10,000 μg/24 h, UE N 100 μg/24 h, UF N 700 μg/24 h. There
was obtained 100% speciﬁcity for DHEA (N2500 μg/24 h), 16-oxo-dA2
and dA3. An increase of urinary excretion of THS, DHEA, 16®-OH-DHEA,
16-oxo-dA2, dA2-17®, Et, P2, dP2 and dP3 had sensitivity greater 90%
and speciﬁcity 100% for the diagnostics of MC. Patients with BC and MP
had non-classical 5-ene-pregnenes and increased urinary excretion of
16-oxo-dA2, THS and 16-OH-dP2 in comparison with BC patients
without MP. Biomarkers for the diagnosis of early features of MP in
Cushing's syndrome patients are urinary excretion of 16-oxo-dA2 with
100% sensitivity and speciﬁcity; THS (N500 μg/24 h), Et, 16®-DHEA and
dP2 with speciﬁcity 100% and sensitivity N 80%; dA3, P2 and P3 with
sensitivity and speciﬁcity N 80% and 90% respectively.

Conclusions
Conclusions
Our data demonstrates that helminth co-infection attenuates
protective immunity against TB through impaired production of
essential Th1 type cytokines. The clinical impact of the ﬁndings need
to be substantiated in future trials.

The obtained data may be early features of malignant potential in
patients with benign corticosteroma which may be important in
determining the management tactics of patients with Cushing's
syndrome of various origin.

doi:10.1016/j.cca.2019.04.016
doi:10.1016/j.cca.2019.04.017
W010
W011
Early features of adrenocortical carcinoma based on gas chromatography-mass spectrometry of urine steroids in patients with
cushing's syndrome

Application of omics approaches to study urinary biomarkers in
ANCA - Associated vasculitides
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Background-aim
Urine has the advantage of being obtained frequently and noninvasively. Cell-derived vesicles also present in urine are exosomes
containing proteins and nucleic acids, including miRNA, therefore can
potentially be used to inform prognosis, for therapy, and as biomarkers
for health and disease. In our study, data generated from proteomics and
genomics experiments were analyzed to monitor changes in urinary
proteins and miRNAs in patients with ANCA-associated vasculitides.
Methods
The urinary proteome and miRNome were parallelly monitored in
urine or in urinary exosomes of ten patients with ANCA vs. healthy
controls to determine potential speciﬁc biomarkers. HILIC mode was
used for protein isolation on carboxy-modiﬁed paramagnetic microparticles with on-bead digestion. Peptides separation and detection by
Thermo Orbitrap Fusion nano-HPLC-MS using relative label-free quantitative analysis mode. miRNA next-generation sequencing - differential
expression analysis was performed using Thermo Ion Proton. Statistically
signiﬁcant differentially expressed proteins or miRNAs were evaluated
using the bioinformatics multivariate analysis and gene ontology,
biological pathway and interaction classiﬁcation analysis.
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Background-aim
Aging is associated with a progressive decline in numerous
physiological processes, leading to an increased risk of health
complications and disease.In vitro cardiac tissue engineering, through
the use of scaffolds able to favour cell adhesion and survival, is a
promising tool for identiﬁcation of aging-related molecular mechanisms. Aim was to show a new approach focused on tissue-speciﬁc
architecture and mechanical properties mimicking of young and aged
tissue (scaffold) integrated with mechanical stimuli (loading) to
generate an in-vitro pathophysiological model of cardiac aging.
Methods

The univariate analysis provided 630 signiﬁcantly regulated proteins
while 460 urinary exosome proteins were evaluated as differentially
expressed with an overall down-regulated trend. In parallel, NGS miRNA
Differential Expression Analysis revealed that 238 of mature annotated
miRNAs were signiﬁcantly expressed in urinary exosome samples and
shows the characteristic pattern to discriminate patients' samples.

Young and aged artiﬁcial tissues were produced by polyurethane
(PUR) and polyurethane-polycaprolactone blend, respectively. The polymer blends were studied to simulate the aged muscle, which is stiffer
compare to the young one. Polymer scaffolds were produced by Thermal
Induce Phase Separation to obtain oriented ﬁbres texture like cardiac
tissues. Scaffolds surface was functionalized with ﬁbronectin. SpragueDawley primary neonatal rats cardiomyocytes were seeded on young and
aged scaffold and cultured for 7 days. For mechanical tests, scaffolds were
placed in SQPR bioreactor and subjected to a cyclic loading stimulus (1 Hz)
for 24 h. To mimic ischemic pathology, a hypoxia/reperfusion protocol was
applied. Cell viability with CellTiter Blue assay was evaluated. Natriuretic
Peptides (NPs) and Endothelin (ET-1) system mRNA expression, to
evaluate cardiac phenotype, and Connexin (CX)-43, to conﬁrm cellular
interaction by gap junction formation, were measured by Real time-PCR.

Conclusions

Results

Based on these biostatistical and gene ontology enrichment analyses,
potential proteins and miRNA marker candidates were selected.
Veriﬁcation of the selected proteins for the determination of AAV
disease or its level of activity is validated by multiplex ELISA arrays and
by and qRT-PCR using miRNA assays. This set of potential markers
comprises groups of important glomerular and endothelial proteins for
example as podocin or LYVE1 which reﬂect a state of the glomerular
endothelium or the glomerular basement membrane and the podocytes.
Also, immune-inﬂammatory processes play a crucial role in autoimmune diseases and could be regulated by miR-106b expression.

Results showed a good viability in static and after mechanical
loading stimulation in SQPR. An increased expression of ANP/BNP in
parallel to a reduction of CNP mRNA levels in young scaffold with
respect to old ones were observed in static condition. An activation of
NPR-A and NPR-B was also found. After mechanical stimulation, ANP
and BNP trend signiﬁcantly decreased in old scaffold with respect to
young ones (p b .0001/p = .0008, respectively) and, on the contrary,
CNP was signiﬁcantly higher (p = .011) with a counter-regulation of
NPR-B. At the end of hypoxia/reperfusion protocol, an acceptable
reduction of 30% in cell viability was observed. During I/R, only CNP
was up regulated in SQPR bioreactor scaffold. ET-1 mRNA was higher
in old scaffold while CX43 mRNA decreased. During I/R CX43 mRNA
levels resulted signiﬁcantly higher in SQPR bioreactor scaffold with
respect to static conditions (p = .0028) and plastic surface (p = .014).

Results

doi:10.1016/j.cca.2019.04.018
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Conclusions

In-vitro model of young and aged PU-based scaffold for cardiac
aging studies

Our engineered model, thanks to integration of structural properties and mechanical stimuli, furnishes a new approach to study in-vitro
cardiac aging.

F. Vozzic, M. Cabiatic, C. Domenicic, M. Brancacciob, N. Vitaleb, F.
Lograndb, A. Ahluwaliad,e, I. Carmagnolaa, G. Ciardellia, S. Del Ryc, S.
Sartoria
0009-8981/$ – see front matter
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Utility of the icteric index for the management of bilirubin test
requesting

Vitamin B12 deﬁciency detection by adaptation of demand in
primary care

A. Arbiol-Roca, M.R. Navarro-Badal, E. Mariano-Serrano, A. Ferri-Font,
N. Aisa-Abdellaoui, D. San Martín-Martínez, M.B. Allende-Monclús
Laboratori Clínic L'Hospitalet, L'Hospitalet de Llobregat, Barcelona, Spain

B. Casado Pellejero, V. Marcos De La Iglesia, M.A. Rodríguez
Rodríguez
Department of Laboratory Medicine, University Welfare Complex
Palencia, Spain

Background-aim
Background-aim
Total bilirubin (TBIL) in serum determination is a widely
requested parameter to evaluate the hepatobiliary function. Although its cost is not excessively expensive, its high number of
requests means a signiﬁcant annual cost to the laboratory. Currently,
the new chemistry analysers can measure icteric index (ICTI), as well
as lipaemic and haemolitic indices before chemistry test quantiﬁcation. This measurement is carried out at zero reagent cost to all
samples that are processed in order to study possible interferences.
The aim of this study is to ﬁnd the optimal ICTI cut-off value to
discriminate between patients with normal (δ18 mol/L) and
abnormal (N18 mol/L) TBIL values. A cost-effectiveness study of
the implementation of this cut off was performed.
Methods
Data from laboratory information system from year 2017 were
analyzed. Samples selected for the analysis were that measurement
of both, TBIL and ICTI were requested. TBIL and ICTI were measured
on Cobas c702 (RocheDiagnostics). TBIL results were the gold
standard and we deﬁned jaundice when the TBIL concentration
was N18 mol/L. Linear regression analysis was performed, and the
correlation coefﬁcient was calculated. Receiver operating characteristic (ROC) curve analysis was performed. The diagnostic accuracy of
icteric index was determined by sensitivity (Se), speciﬁcity (Sp),
positive (LR+) and negative (LR-) likelihood ratios, positive
predictive value (PPV) and negative predictive value (NPV). A costeffectiveness study consists on using icteric index as a cut off for
jaundice. The cost of the serum bilirubin determination was 0.21
Euros (established by Catalan Health Institute). Statistical calculations were performed with STATA 12.0 software.

The B12 deﬁciency is relatively common (20% of the population in
industrialized countries), and tends to pass clinically unnoticed, and
therefore underdiagnosed. Since the neurological, and haematological complications are potentially dangerous, and cause irreversible
cognitive disorders, it's important to detect the cases of subclinical
deﬁcit in time.
The most common causes of severe deﬁcit are atrophic gastritis and
pernicious anaemia (PA), situations where the laboratory can speed up
the diagnosis by implementing demand suitability strategies if a high
mean corpuscular volume (MCV) value is obtain.
The aim is to study the prevalence of B12 deﬁciency in primary
care (PC) patients with MCV N 100 fL, and to assess the effectiveness
of their detection through validation rules.
Methods
Observational cross-sectional study of all B12 carried out in our
laboratory for a period of 6 months (May to October 2018). The
establishment of validation rule on LIS by adding the B12 to every
patient, with MCV N 100 fL, as long as it has no determination over
the past year. History review to exclude causes of drug malabsorption, and in this case study anti-parietal cell antibodies (APCA).
Implementation of the strategy of adequacy of demand of vitamin
B12 in PC, and subsequent study of APCA in the deﬁcits of B12 (b186
pg/mL, value according to our lower limit reference), and suspected
of PA. Determination of B12 has been performed in the Architect
i4000 (Abbot Diagnostic), the MCV in a Unicel DxH 800 (Beckman
Coulter), and the APCA by Enzyme Immunoassay (EIA).
Results

Results
The study recluted 185,791 samples. The regression data was y
= 1.058x + 5.072. The correlation coefﬁcient (R2) was 0.995. The
most accurate icteric index cut-off value to discriminate jaundice
was ICTIε21. The AUC was 0.9957, Se = 99.86%, Sp = 92.61%, PPV:
42.67%, NPV = 99.99%, LR + =13.52 and LR− = 0.0016. The costeffectiveness study applying the icteric index ε21 shows that we
would have saved 163,100 total bilirubin tests in the one year period.
The implementation of the icteric index would have saved 34,251
euros per year.

A total of 15,979 vitamin B12 have been performed, of which 377
(2.4%) were added by the B12 demand adequacy strategy. From
these, 22 cases (5.8%) had B12 deﬁciency (b186 pg/mL), and in that
suspected malabsorption once the clinical history was reviewed, the
determination of APCA, in 4 cases, were all positive.
Conclusions

The implementation of ICTI cutt-off would saved BILIT determinations and annual cost to the laboratory.

The laboratory has a large volume of information, and its
involvement in the interpretation of analytical data is essential. It is
shown that the strategy used allows the detection of B12 deﬁciency
in patients of PC, and manages to anticipate the diagnosis, and
therefore the treatment of patients where neurological disorders
derived from it would be irreversible if not treated in the 6-month
period.

doi:10.1016/j.cca.2019.04.020

doi:10.1016/j.cca.2019.04.021

Conclusions
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Signiﬁcance of breast cancer stem cell marker and tumor
suppressor mirnas (miR 200a, miR 200b, miR205 and miR 145)
in breast carcinoma

Effects of different exercise modalities on S-Klotho plasma levels
in middle-aged sedentary adults

S. Dwivedi, P. Pareek, J.R. Vishnoi, P. Elhence, P. Sharma, S. Misra
All India Institute Medical Sciences, Jodhpur, India
Background-aim
Breast cancer is a complex disease with heterogeneity and several
studies have been conducted to identify the miRNAs that are
differentially expressed and regulate breast cancer initiation and
progression. Tumor suppressor miRNAs (miR 200a, miR 200b,
miR205 and miR 145) are involved in various signalling pathways
and promote carcinogenesis and Cancer stem cells (CSCs) have been
proposed as the driving force of tumorigenesis and the seeds of
metastases. Thus, my objective was to explore relationship of
expressed miRNAs and Cancer Stem Cells in breast cancer patients
before and after chemotherapy.
Methods
39 Breast Cancer samples were recruited after pathological
approval and ethical clariﬁcation. miRNA were quantiﬁed on realtime PCR by using exiqon cDNA and Sybr green kit. CSCs (CD44+/
CD24−) were characterized by using CD44 and CD24 antibodies on
BD ﬂow cytometer.
Results
Breast Cancer Stem Cell marker CD44+/CD24− were signiﬁcantly reduced after three cycle of chemotherapy (Average %&Mean
counts: 7.60% & 590 Vs 3.22% & 291). However, the highest
frequency of cells with expression of CD44−/CD24+ were observed
and remain almost unchanged after 3 cycle of chemotherapy
(Average % &Mean counts: 33.68% & 23,953 Vs 32.63% & 21,648)
But this count decrease was not signiﬁcant in the patients who have
shown negative therapeutic outcome or remain dormant in progression of carcinoma.. The Breast cancer patients showed signiﬁcant
(p b .5) down-regulated expression of miR 21 (Mean Cq 27.95 ± 1.63
Vs26.51 ± 1.00) after 3 cycle of standard chemotherapy out of four
tumor suppressor mir-200a, mir-200b, mir-205 and mir-145).
Although increase in trend was noticed in all tumor suppressor
miRNAs.
Conclusions
This study had shown the all tumor suppressor miRNAs 205
showed higher expression with decrease in mean count of CSCs
(CD44+/CD24− in patients positively responding therapy. However
there was no signiﬁcant difference in poorly responding or showing
resistance to therapy. So this and similar type of study may help in
guiding more precise treatment of chemotherapy with gene therapy
in near future.

doi:10.1016/j.cca.2019.04.022
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Background-aim
Several studies have shown that a well-designed exercise training
program prevents the development of chronic diseases associated with
the aging process. However, it is unknown whether an exercise training
program has a modulating effect on the shed form of the 〈-Klotho gene
(S-Klotho), which is considered a powerful biomarker of longevity. The
aim of the study is analyze the effects of different exercise training
programs on S-Klotho in middle-aged sedentary adults.
Methods
A total of 74 middle-aged sedentary adults (53.4 ± 5.0 years, 52.7%
women) participated in this randomized control trial. The participants
were allocated in 4 different groups: (i) control group (no exercise),
(ii) a concurrent training based on physical activity recommendation
from the World Health Organization group (PAR), [ii] a high intensity
interval training group (HIIT), and [iii] a high intensity interval training
adding whole-body electromyostimulation group (WB-EMS).
S-Klotho was determined using a solid-phase sandwich enzymelinked immunosorbent assay kit (Demeditec) employing the automatic immunoassay analyzer Triturus (Grifols), in fasting conditions,
before and after the intervention.
We examined with the analysis of covariance (ANCOVA) the
effect of the groups (ﬁxed factor) on the S-Klotho plasma level
changes, i.e. post-S-Klotho plasma levels minus pre-S-Klotho plasma
levels (dependent variable), adjusting for the baseline values. We
performed Bonferroni post hoc tests with adjustment for multiple
comparisons to determine differences between all exercise modality
groups. Statistical analysis was performed with SPSS (v.22.0).
Results
ANCOVA showed a signiﬁcant increment of S-Klotho in all exercise
training programs (341.1 ± 324.5 pg/ml for the PAR, 268.9 ± 184.0
pg/ml for the HIIT, and 451.3 ± 399.9 pg/ml for the WB-EMS)
compared with the control group (P = .003, P = .019, P b .001,
respectively), without statistical differences between them (Pε0.696).
Conclusions
Considering S-Klotho as an excellent biomarker of longevity, our
results suggested that a well-designed exercise training program
might be proposed as an anti-aging therapy, independently of its
modality. Future studies are needed to elucidate whether changes in
body composition or physical ﬁtness levels could mediate the
increment of S-Klotho in response to chronic exercise.
doi:10.1016/j.cca.2019.04.023
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Urinary MMP-2 as a potential biomarker of severity of obstructive
sleep apnea
A. Franczaka,b, I. Bil-Lulaa, G. Sawickia,b,c, M. Fentonb,e, R. Skomrob,d,e
a
Department of Medical Laboratory Diagnostics, Division of Clinical
Chemistry, Wroclaw Medical University, Poland
b
Division of Respiratory, Critical Care and Sleep Medicine, University of
Saskatchewan, Saskatoon, Canada
c
Department of Pharmacology, University of Saskatchewan, Saskatoon,
Canada
d
Division of Angiology, Wroclaw Medical University, Poland
e
Canadian Sleep and Circadian Network (CSCN), Canada
Background-aim
Obstructive sleep apnea (OSA) is a common and underdiagnosed
sleep-related breathing disorder. Recurrent episodes of airﬂow
cessation (apnea) or reduction (hypopnea) are associated with blood
oxygen desaturation, which results in intermittent hypoxia leading to
oxidative stress. It is well established that matrix metalloproteinase-2
(MMP-2) contributes to the pathophysiological mechanisms associated with oxidative stress. Moreover, it has been showed that MMP-2
contributes to ischemia/reperfusion injury which is resembled
by repetitive desaturation-reoxygenation sequences in OSA patients.
Current data on the role of MMPs in OSA is limited, however,
the preponderance of evidence suggests the association between
MMP levels and OSA severity. Although OSA is associated with higher
risk of accelerated loss of kidney function and increased urinary
albumin excretion, there is no data about MMP level in urine of OSA
patients.
Hypothesis: Increased MMP-2 activity in urine corresponds to
OSA severity.
Methods
The study is a part of a multi-center Canadian trial performed
through the Canadian Sleep and Circadian Network (CSCN). OSA
subjects (n = 111) were recruited from the Sleep Disorders Center
(Saskatoon City Hospital, Saskatchewan, Canada) after in-lab polysomnography. Controls (n = 22) were subjects referred to the Center
who were not diagnosed with OSA. Severity of OSA was categorized
according to American Academy of Sleep Medicine criteria. Written
consent for participation in the study was obtained. Urine samples
were collected in the morning and gelatin zymography was performed
to measure MMP-2 activity.
Results
MMP-2 activity in urine of OSA patients was 2.4 times higher
compared to controls (p b .05). MMP-2 activity in patients with OSA
increased in accordance with OSA severity (determined by apnea/
hypopnea index) and level of hypoxemia (expressed by 3% oxygen
desaturation index). The mean level of urinary MMP-2 activity in
severe OSA patients was 3.25 times higher than in controls and 2
times higher compared to mild and moderate OSA.
Conclusions
Urinary MMP-2 correlates with OSA severity and level of hypoxemia in OSA patients.
0009-8981/$ – see front matter
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Biomarkers of subclinical forms of adrenal diseases by highperformance liquid chromatography and gas chromatographymass spectrometry of urine steroids
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Background-aim
Quantitation of steroids and their metabolites in biological ﬂuids
by gas chromatography/mass-spectrometry (GC–MS) and highperformance liquid chromatography (HPLC) is of great importance
for the diagnostics of adrenal diseases.
Methods
We examined 178 patients having adrenal incidentalomas and 30
healthy donors by immunoassay, HPLC and GC–MS methods.
Results
Hormonal activity was not found in 24 patients (13.5%) by
immunoassay. Partial dysregulation of the pituitary-adrenal axis
system was identiﬁed for 29 patients (16.2%). This group of patients
had increased saliva free cortisol at 11 p.m. up to 14.6 (12.1–15.9)
nmol/l, p b .0001. Informative criteria of autonomous cortisol secretion
(ACS) were serum cortisol level – 119 (116–168) nmol/l (p b .001),
urinary excretion of free cortisol (UFF) N 10 μg/24 h and free cortisone
(UFE) N 20 μg/24 h after the 2 mg dexamethasone suppression test. Due
to the study of urine steroid proﬁles (USP) by GC–MS a decrease of
urinary excretion of androsterone (An), etiocholanolone (Et), dehydroepiandrosterone and androstentriol as well as an increase of urinary
excretion of 5®-tetrahydrocortisol (THF), tetrahydrocortisone (THE),
tetrahydracorticosterone (THB) and tetrahydro-11-deoxycortisol were
determined in ACS patients. Increased TНF/THE (N0.5) and TНВ/TНA
(N2.0) ratios (GC–MS data) and cortisol/cortisone (N6.0), corticosterone/11-dehydrocorticosterone (N2.0), UFF/UFE (N0.5) ratios (HPLC
data) may indicate the decreasing of 11®-НSDH type II activity in
patients with ACS. A reduction of An/Et (b0.4) and 5〈-THF/5®-THF
(b0.8) ratios may point on increasing of 5®-reductase activity in ACS
patients. High values of pregnantriol (P3), 11-oxo-P3, 21-deoxy-THF
and decreased ratios of (THE + THF + allo-THF)/11-oxo-P3 (b22),
(THE + THF + allo-THF)/P3 (b2.5), (TНF + allo-THF + THE)/17-OHpregnanolone b 12 may be the features of 21-hydroxylase deﬁciency
in 10 (5.6%) patients with adrenal incidentalomas.
Conclusions
Thus, the study of HPLC and GC–MS urinary steroid proﬁles under
complex examination of patients with adrenal incidentalomas is
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extremely important in the case of subclinical forms of adrenal
diseases.

clinical panels including cardiac patients as well as control subjects
to verify possible added value in differentiating CAD subjects.

doi:10.1016/j.cca.2019.04.025
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Development of two site APOA-I/HDL immunoassay for estimation of risk of coronary artery disease

Actin, as a potential urinary marker of sepsis-related acute kidney
injury
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Background-aim

Background-aim

Cardiovascular diseases including coronary artery disease (CAD),
myocardial infarction, angina and stroke are leading causes of death
globally. The bases for CAD prevention is targeted to its early risk
estimation and speciﬁc diagnosis, which demands the invention of novel
diagnostic tools. High density lipoproteins (HDL) are a heterogeneous
group of subpopulations differing in protein/lipid composition, which are
suggested to differ in their anti-atherogenic function. Low HDL levels are
epidemiologically associated with high CAD risk. Our aim was to analyze
synthetic antibodies speciﬁcally generated against HDL derived from CAD
patients utilizing phage display based synthetic antibody library and use
these antibodies to develop apoA-I/HDL speciﬁc immunoassay.

Early diagnosis and successful treatment of sepsis present a major
challenge even nowadays. The clinical importance of different
urinary proteins is yet to be clariﬁed. Actin is a ubiquitous protein
with a globular structure and a 42 kDa molecular mass. The so-called
actin scavenger system is responsible for binding and depolymerizing
actin in the circulation during the physiological cell turnover, but its
urinary appearance in healthy individuals is not likely. Consequently,
the aim of our research is the quantitative analysis of actin in the urine
of septic patients.

Methods

Urine samples were taken from a control group (n = 12) and
from ICU-patients (n = 19) diagnosed with severe sepsis. Actin
concentrations (ng/ml) were measured with a Western blot/ECL
(enhanced chemiluminescence) method. A speciﬁc primary (Rabbit
Anti-Human Actin, Sigma-Aldrich) and a secondary antibody (HRPlabeled Swine Anti-Rabbit Ig, Dako) were used for the immune
reaction. A Femto Sensitivity Substrate, a software (Syngene) and
a digital CCD camera were applied for quantitative evaluation.
Mann-Whitney U test was used in the SPSS program for statistical
analysis.

We developed and optimized two novel apoA-I/HDL recognizing
two-site immunoassays based on time resolved ﬂuorescence. The
assay uses phage display derived recombinant apoAI/ HDL antibodies
(scFv-APs); sc109 and sc110 as capture, and, sc122 and sc525 as tracer
antibodies respectively. The assays were performed by immobilizing
biotinylated capture antibodies on streptavidin-coated wells. The
analyte and the tracer antibodies were then added and incubated for 1
h with shaking at room temperature. The time-resolved ﬂuorescence
was measured with Plate ﬂuorometer (PerkinElmer). Total HDL
isolated from serum of a healthy individual was used for calibration.
Results
Analytical sensitivities (zero caliberator + 3 SD, n = 15) for the
HDL assay 109–122 and 110–525 were 481 ng/ml and 23.6 ng/ml
respectively. The linear measurement range for assay 109–122 and
assay 110–525 was 1000–10,000 ng/ml of HDL and 62.5–10,000 ng/ml
of HDL, respectively. Plasma dilutions of 250–1000-fold were found
optimal for the assays. The within run and between run Cvs% in
the measured eight samples during 3 days were between 9 and 17%
and 6–16% in assays 109–122 and 110–525, respectively.
Conclusions
We developed two apoA-I/HDL recognizing two-site immunoassays using phage display produced synthetic antibodies. The assay
shows good sensitivity and reproducibility. In the future clinical
evaluation of these assays will be done using well characterized

0009-8981/$ – see front matter

Methods

Results
Actin could not be detected in the control samples, however, a
signiﬁcant increase in actin levels were found in every septic sample
during follow-up. Urinary actin levels were extremely elevated in
septic patients with AKI (acute kidney injury, KDIGO classiﬁcation)
in contrast to the septic group without kidney injury (8.17 vs. 4.03
ng/ml, p b .05).
Conclusions
A sensitive and accurate technique was developed for the
measurement of urinary actin. Increased urinary actin levels could
indicate extensive cellular death, as well as severe kidney damage.
Future studies may elucidate the relevance of urinary actin regarding
the diagnosis and prognosis of sepsis-related AKI.
doi:10.1016/j.cca.2019.04.027
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Identiﬁcation of low level monoclonality using quantitative
immunoprecipitation mass spectrometry (QIP-MS) as a ﬁrst line
monoclonal gammopathy screening strategy

short term biological variation of the DNA and RNA oxidative
damage products urinary 8-oxo-dGsn and 8-oxo-Gsn
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Background-aim
Routine myeloma investigation is performed sequentially using
total immunoglobulin measurements alongside serum protein electrophoresis (SPE) as a ﬁrst-line screen. Interesting or ﬂagged results
are further investigated with serum immunoﬁxation (IFE) to conﬁrm
monoclonality and determine the paraprotein isotype. Recent algorithms have utilised serum free light chain (SFLC) analysis, providing
highly sensitive indication of low level monoclonality via an abnormal
|/⌊ ratio (FLCR). Abnormal patient samples can be investigated by IFE
with successful identiﬁcation of paraproteins despite SPE not indicating monoclonality (IFE-only paraproteins). Although this algorithm
identiﬁes additional patients with monoclonality, it compels signiﬁcant additional testing, labour and clinical interpretation time. Recent
advancements in mass spectrometry have led to the development of
QIP-MS, a novel approach allowing ﬁrst-line, highly sensitive serum
analysis of monoclonal immunoglobulins based on speciﬁc mass/
charge protein characteristics. Here we test the ability of QIP-MS to
identify IFE-only paraproteins in selected patient samples.

Y. Songlinb, Z. Ruipinga, Y. Yicongb, W. Danchenb, C. Qianb, X.
Shaoweib, C. Xinqib, Y. Jialeib, Q. Lingb
a
China-Japan Friendship Hospital, China
b
Peking Union Medical College Hospital, China
Background-aim
The DNA and RNA oxidative damage products urinary 8-oxodGsn and 8-oxo-Gsn have potential use in clinical practice. However,
biological variation, reference change values (RCVs), and analytical
performance goals have not been established. The aim of this study is
to establish the within-subject biological variation (CVI), betweensubject biological variation (CVG), and RCV, as well as setting
analytical performance goals, for urinary 8-oxo-dGsn and 8-oxo-Gsn.
Methods
Once each day for ﬁve consecutive days, ﬁrst-morning midstream
urine specimens were collected from twenty apparently healthy
subjects (10 male and 10 female). 8-oxo-dGsn and 8-oxo-Gsn in the
urine specimens were measured using liquid chromatography
tandem mass spectrometry. Corrected values using urine creatinine
(U-Cr) were also calculated. The short-term CVI, CVG, and RCV were
then calculated. Desirable analytical performance goals were estimated from the CVI and CVG.
Results

Methods
Eleven anonymised samples investigated as part of the laboratory
routine service for myeloma were tested by QIP-MS. All samples
were negative for monoclonal immunoglobulins on SPE but had an
abnormal FLCR and positive IFE. Brieﬂy, microparticles with covalently attached polyclonal isotype-speciﬁc antibodies were incubated
with patient serum, washed and eluted. Mass spectra of the released
isotype-speciﬁc immunoglobulin light chains were generated on a
matrix assisted laser desorption ionization time-of-ﬂight mass
spectrometry (MALDI-TOF-MS) system. All testing by the QIP-MS
platform was completed blind.
Results
All 11 samples showed positive identiﬁcation for monoclonality
using the QIP-MS platform. In all cases QIP-MS detected the same
paraprotein originally identiﬁed by IFE; with 5/11 samples showing
additional monoclonal peaks that had not been recognized by IFE.

The CVI for 8-oxo Gsn, 8-oxo Gsn/U-Cr, 8-oxo dGsn, 8-oxo dGsn/
U-Cr, and U-Cr were 33.46%, 12.05%, 40.50%, 9.00%, and 37.35%,
respectively; while the CVG for 8-oxo Gsn, 8-oxo Gsn/U-Cr, 8-oxo
dGsn, 8-oxo dGsn/U-Cr, and U-Cr were 17.67%, 14.40%, 15.61%,
19.82%, and 24.30%, respectively. Males had smaller CVI values than
females for all the monitored analytes. Generally, the CVI and CVG
values were smaller for 8-oxo Gsn/U-Cr and 8-oxo dGsn/U-Cr than
for 8-oxo Gsn and 8-oxo dGsn, with the exception of the CVG value
for 8-oxo dGsn/U-Cr. For 8-oxo Gsn/U-Cr and 8-oxo dGsn/U-Cr, the
RCV was more suitable than population-based reference intervals to
evaluate whether the result for an individual was abnormal. The
desirable analytical performance goals of analytical imprecision, bias,
and total error for 8-oxo Gsn were 16.73%, 9.46%, and 37.06%,
respectively; for 8-oxo Gsn/U-Cr they were 6.03%, 4.69%, and 14.64%,
respectively; for 8-oxo dGsn they were 20.25%, 10.85%, and 44.26%,
respectively; and for 8-oxo dGsn/U-Cr they were 4.50%, 5.44%, and
12.86%, respectively.
Conclusions

Conclusions
QIP-MS has clinical utility as a ﬁrst-line, comprehensive analysis
tool for myeloma investigation, identifying monoclonality in patients
with higher sensitivity and resolution when compared to conventional methods.
doi:10.1016/j.cca.2019.04.028
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The BV and RCVs were established for urinary 8-oxo-dGsn and 8oxo-Gsn for the ﬁrst time, and desirable analytical performance goals
were set, which is useful for their future application in clinical
practice.

doi:10.1016/j.cca.2019.04.029
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NE-SFL and NE-SSC parameters as a screening for sepsis
A. Marull, X. Nieto, O. Jimenez, J. Hernando, P. Tejerina, M. Serrando
Laboratory Hospital, Dr Trueta Hospital, Spain
Background-aim
Sepsis is a leading cause of mortality in critically ill patients. A fast
and accurate diagnosis followed by a rapid treatment is essential to
reduce the mortality. However, differentiating sepsis from noninfectious can sometimes be very difﬁcult. Several markers have been
proposed as a sepsis biomarker (procalcitonin, reactive C protein,
interleukine-6…), but none of them is speciﬁc for sepsis. When blood
infection occurs, neutrophils are activated by microorganisms and
inﬂammatory cytokines. Sysmex XN hematology analyzer can measure these neutrophils changes by sideward scatter light (NE-SSC) and
the cellular nucleic acid content by sideward ﬂuorescence light (NESFL). The aim of this study is to know whether NE-SSC/NE-SFL can be
a favorable parameter in differential diagnosis of sepsis.
Methods
From October to December 2018, 65 patients were examined and
distributed in two groups: sepsis group (30 patients) and reference
group(38 subjects). The CBC and NE-SSC, NE-SFL parameters were
obtained from Sysmex XN. Diagnosis of sepsis was done following
The Third International Consensus Deﬁnitions for Sepsis and Septic
Shock (Sepsis-3). Results between both groups were compared with
Mann-Whitney U test. Receiver Operating Curves (ROC) were
analyzed for the best parameter.
Results
Both NE-SSC and NE-SFL presents higher values in sepsis group
compared to the control group (median and interquartile range in
scatter intensity were: NE-SSC 157.1 (153.8–160.0) vs 153.1 (151.1–
157.2), p b .01; NE-SFL 53.0 (50.1–58,55) vs 46.4 (45.18–47.95), p b
.001). The best NE-SFL cutoff observed was 49.9 (sensitivity 80% and
speciﬁcity 89.5%). ROC analysis showed Area Under the Curve (AUC)
for NE-SFL of 0.877. It was established a cutoff of 49.9 and NE-SFL
was 80% sensitive and 89.5% speciﬁc.
Conclusions
Neutrophils are activated when bacterial infection occurs, especially in cases of sepsis. Sysmex XN provides information of the
activity of these neutrophils through NE-SSC and NE-SFL analysis.
According to recent studies these parameters can be used in the
differential diagnosis of sepsis. In this study, we suggest NE-SFL as a
reliable marker for sepsis. A cutoff value of 49.9 SI is appropriate to
distinguish septic patients from the control group.
doi:10.1016/j.cca.2019.04.030
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New antibodies to skeletal troponin I from a synthetic antibody
library
E. Brockmann, K. Bamberg, E. Kantonen, S. Lammi, H. Hyytiä, U.
Lamminmäki, K. Pettersson
Biotechnology, Department of Biochemistry, University of Turku, Finland
Background-aim
Troponins are protein complexes regulating muscle contraction in
striated muscles. They are composed of C, T and I subunits. Troponin
I has different isoforms in cardiac and skeletal muscle. Cardiac
troponin I (cTnI) is a commonly used marker of hearth infarction, but
the signiﬁcance of skeletal troponin I (skTnI) in musculoskeletal
diseases has not been studied. There is shortage of speciﬁc antibodies
and the lack of assays for skTnI. Antibody libraries provide a
rapid alternative to animal immunization for controlled development
of new antibodies. The aim was to isolate and characterize
new monospeciﬁc antibodies to skTnI using synthetic antibody
libraries.
Methods
Antibodies were isolated in vitro from a synthetic antibody
library by phage display technology and screening against skTnI.
Twelve selected binders were produced in E.coli as scFv alkaline
fusion proteins, puriﬁed by His-tag afﬁnity chromatography and
biotinylated at amino groups. The binders were used in a two-site
immunoassay as a capture as a pair with a Eu-labeled commercial
monoclonal antibody. Speciﬁcity of the assay and detection of
endogenous skTnI in a patient serum sample were analyzed.
Results
After three rounds of panning and screening of the antibody
library 60 unique binders against skTnI were identiﬁed. In the assay
for skTnI 10/12 of the binders did not show any cross-reactivity to
cTnI. The analytical sensitivities were 0.14–0.77 ng/ml skTnI. All the
twelve assays detected also endogenous skTnI from a patient sample
with unknown skTnI level.
Conclusions
New synthetic antibody based binders are promising tools for
speciﬁc and sensitive measurement of skTnI. After optimizing and
evaluation the assays can be used to study the presence of skTnI in
various conditions and estimate its potential as a marker for muscle
injury.
doi:10.1016/j.cca.2019.04.031

Clinica Chimica Acta 493 (2019) S13–S75

Contents lists available at SciVerse ScienceDirect

Clinica Chimica Acta
j o u r n a l h o m e p a g e : w w w. e l s e v i e r. c o m / l o c a t e / c l i n c h i m

Analytical technologies and applications
M001
Veriﬁcation of the reference intervals proposed by Abbott on
Alinity CI in a population of healthy subjects from Liege, Belgium
C. Bertholet, M. Lamtiri Laarif, L. Vranken, R. Gadisseur, S. Delcour, E.
Cavalier
Department of Clinical Chemistry, University Hospital of Liège, Belgium
Background-aim
Veriﬁcation of Manufacturers'proposed reference intervals is an
important step of a method validation. This can be done according to CLSI
EP28-A3 guidelines by running tests on a selected population of 20 healthy
individuals. However, this process can be cumbersome or complicated for
many laboratories. Depending on the analyte, the established reference
interval may be unique or vary according to age, sex, hormonal cycle or
nychtemeral cycle. In this study, we aimed at verifying the reference
ranges proposed by Abbott on the new Alinity chemistry and immunoassays analyzer in a population of healthy Belgian subjects.
Methods
80 healthy volunteers (20 women and 20 men N50 yo and b 50 yo)
agreed to participate and gave blood after overnight fasting. Age of the
population ranged between 24 and 70 years. We veriﬁed the reference
intervals for basic chemistry (ions, liver enzymes, metabolites, proteins
and lipids) and a wide panel of immunoassays (cardiac markers, tumor
markers, fertility hormones, thyroid hormones and anemia panel). For
fertility hormones, we checked references values for three groups: men,
postmenopausal and premenopausal women. We used EP-Evaluator
software following the CLSI EP28-A3 guidelines. The reference values
announced by the manufacturer were accepted if a maximum of 10% of
healthy patients were outside the range with 95% IC.
Results
For basic chemistry, our results were in accordance with the
reference values described by Abbott, with a maximum of 10%
patients outside the interval, except for Cholinesterase. Only 5% of
healthy women were outside the range (2,88–12,67 kU/l) but 30% of
healthy men were outside the range (4,93–10,93 kU/l). For the
panels tested with immunoassays, all reference values were in
agreement with Abbott's proposed values.
Conclusions
Our results showed that we can use the reference values
described by Abbott for all parameters, except Cholinesterase.
0009-8981/$ – see front matter

Indeed, 30% of healthy men were outside the range. Establishment
on reference range on 120 healthy subjects will thus be mandatory
for this parameter.
doi:10.1016/j.cca.2019.03.036

M002
Evaluation and clinical implication of lactate measurement by
amperometry and spectrophotometry
O.M. Diz Mellado, E. Melguizo Madrid, A. Sáez-Benito Godino
UGC Laboratorios, Hospital Universitario Puerta del Mar, Cádiz, Spain
Background-aim
Lactic acid is mainly a clinical sepsis marker, although it is also
associated with other pathologies (cardiovascular or shock). It is
produced in anaerobic glycolysis. High tissular levels leads to
increased plasma concentration.
The different measurement techniques require speciﬁc samples.
In order to avoid extra tubes we aim to measure lactate in total blood
drained for blood gases.
Aim: Evaluate the concordance between lactate results in plasma
and total blood samples. The patient's diagnostic classiﬁcation will be
studied to check the diagnostic validity in order to use total blood
sample instead of plasma.
Methods
All samples analyzed in four months (648) were processed in
both analytical systems. Plasma was analyzed by spectrophotometry
(c501Roche Diagnostics®; reference values (RV):4.5–19.8 mg/dL)
and total blood by amperometry (GEM 4000 Werfen®; RV:0,5–2
mM).
The statistical analysis was done with SPSS 20.0. KolmogorovSmirnov, Spearman coefﬁcient, Passing-Bablok, Bland-Altman
graphics, Lin Coefﬁcient and Contingency tables (classifying the
patients as positive or negative according to the RV, studying the
Kappa index of concordance between techniques) were analyzed.
Results
The correlation coefﬁcient of 0.99 indicates a strong positive
correlation. Passing-Bablok regression method: intercept 2,42; slope
0,97. Cusum test: signiﬁcant deviation from linearity.
The differences analysis was done using Bland-Altman graph:
average difference: 2.4 mg/dL (4.2 to 9.1), presenting a continuous
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bias throughout the gap. Lin coefﬁcient was 0.9733, being substantial
according to the McBride scale.
Contingency table shows 80% of concordant results. The remaining 20% indicates higher levels for amperometric technique in grey
zone. The Kappa index (0.79) shows a good concordance.

we calculated the ratio we didn't found changes in the clinic decision
limit, nevertheless it should be more carefully studied in the
borderline ratio values of 20%.
doi:10.1016/j.cca.2019.03.038

Conclusions
A strong correlation and a global concordance are observed
between methods. Total blood samples tend to a greater degree of
pathological classiﬁcation. Concordance in grey zone is not perfectly.
The lack of linearity makes impossible the use of regression line.
The addition of ﬂuoride to plasma slows down the production of
lactate. It is recommended to analyse plasma lactate, restricting the
total blood analysis to critical or paediatric patients.
doi:10.1016/j.cca.2019.03.037

M003
Limit of in vitro stability of PSA and free PSA in our current
workﬂow
N. FaÑanas Rodriguez, S. Diez Espiga, A. Moyano Martinez, A.
Maiztegi Azpitarte, M. Iturralde Ros, R.A. Arrieta, L. MuÑoz Arduengo,
M. Ortiz Espejo, C. Esparza Del Valle, R. Garcia Sardina
Hospital Universitario Marques de Valdecilla, Spain

M004
Comparison study of basic hemostasis by two coagulometers
A. Espuch-Oliverb, G.A. De Vicente Lópezb, M.d.M. Maldonado
Montoroa, C. Miralles Adella, J.M. Villa Suáreza, T. De Haro Muñoza
a
Hospital Universitario San Cecilio de Granada, Spain
b
Hospital Universitario Virgen de las Nieves de Granada, Spain
Background-aim
The Atellica® COAG 360 System is a new automated high volume
coagulation analyzer that employ ﬁve different methodologies on
one platform to study the basic and special hemostasis. A method
comparison study was carried-out between two coagulometers,
Atellica® COAG 360 System and Sysmex® CS-5100 System from
Siemen Healthineers®. The aim is to evaluate the clinical concordance between both analyzers for basic hemostasis: Prothrombin
Time (PT), activated Partial Thromboplastin Time (aPTT), D-DIMER
(DD) and Fibrinogen according to the Clauss method (Fib).
Methods

Background-aim
The in vitro stability of PSA during storage temperatures before
analysis may affect total and free PSA concentrations. The limit of
days that these samples can be stored at fridge temperature (4 °C) as
speciﬁed by the manufacturer is 48 h but this information differs
from other studies consulted.

More than a thousand samples of blood plasma from real patients
in citrate tubes were processed in parallel the same day at both
analyzers. Results were exported to an excel spreadsheet and the
statistical analysis was performed with the MedCalc software
(v.13.3.0.0), including Pearson correlation coefﬁcient (r), Passingbablok lineal regression (slope and intercept) and Bland-Altman
graphic.

Methods
Results
So the objective of this study was to directly determine the shortterm stability of tPSA and fPSA under the storage conditions available
at our laboratory. In order to decide whether to add, under clinical
solicitation, a PSA determination or not to a storage sample or how
to act when a delay in the analysis occurs.
Results
Specimens were centrifuged within 2/4 h of collection and
analyzed at baseline, 24 h, 48 h, 72 h, 4 and 5 days, until analysis
they were stored at 4 °C. The samples were analyzed on the
Siemmens Immulite 2000xpi analyzer. We choose three different
ranges of PSA concentrations, b4 ng/ml, between 4 and 10 ng/ml
(where we analyzed the free PSA and calculated the ratio fPSA/tPSA)
and N10 ng/ml. We analyzed 20 samples of each concentrations.
Conclusions
We calculated the percentage of change in the tPSA values and
found that, in none of the samples at any time, wasn't greater than
the Technical CV. We found a bigger stability that others reports.
Although the changes were more important in the fPSA values, when

The results are shown below (Figures). DD mg/L: r = 0,9916
(IC95% = 0,9853 to 0,9952), slope = 0,9272 (CI95% = 0,8852 to
0,9678), intercept = 0,005 (IC95% = −0,02238 to 0,04640); p =
0,91. TP sec: r = 0,9068 (CI95% = 0,8930 to 0,9189), slope = 0,7537
(CI95% = 0,7293 to 0,7789), intercept = 49,177 (CI95% = 23,473 to
73,628); p = 0,35. aPTT sec: r = 0,9610 (CI95% = 0,9554 to 0,9660),
slope = 0,8335 (CI95% = 0,8142 to 0,8530), intercept = 37,194
(CI95% = −32,330 to 41,947); p = 0,06. Fib mg/dL: r = 0,9840
(CI95% = 0,9802 to 0,9870), slope = 10,177(CI95% = 0,9966 to
10,390), intercept = −18,1358 (CI95% = −25,5100 to −11,2745);
p = 0,05.
Conclusions
The linearity of aPTT could be corrected applying a negative
correction factor (−0.8) from valuesN30 s. Rest of parameters show a
correct correlation due to the systematic error only appears in high
or very high values that exceed the range of clinical signiﬁcance. The
bias could be ignored and the use of Atellica® can be validated.
doi:10.1016/j.cca.2019.03.039
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M005

With over 1300 haemoglobin variants currently described, and
many more possible novel variants to be discovered, no front line
technique is available which can detect or identify all of them.

with the average concentration of glucose in blood and is limited by
the erythrocyte lifespan of approximately 100 to 120 days. As a
result, HbA1c reﬂects the average blood glucose level during the 2 to
3 months prior to analysis. The “Gold Standard” methodology for
HbA1c determination is the High Performance Liquid Chromatography (HPLC). The American Diabetes Association (ADA) recommended the use of HbA1c to include diagnosis and screening for
diabetes. Accurate HbA1c results are essential for monitoring and
appropriated treatment of diabetic patients.
The aim of this study is to compare analytical performances of
two HbA1c methods: Roche HbA1c assay based on the turbidimetric
inhibition immunoassay (TINIA), and HPLC ionic-exchange method
used by Menarini HA-8180 V.

Methods

Methods

We describe our use of Sebia Capillary zone electrophoresis (CE)
analysers to collate an extensive and ever expanding library which
can aid in the putative identiﬁcation of a variant haemoglobin prior
to conﬁrmation by our mass spectrometric method.

Measurements of HbA1c were carried out in blood samples from
101 patients using the above-mentioned methods. Samples were
obtained randomly from primary-care patients. Linear regression
was used for the correlation analysis and linear equations. Statistical
test was performed from method comparison data.

Use of Sebia ‘CAPILLARYS’ platform analysers for the putative
identiﬁcation of haemoglobin variants
J. Eyre
Shefﬁeld Teaching Hospitals NHS Foundation Trust, Shefﬁeld, UK
Background-aim

Results
The Sebia CE x-axis migration position has proven to be a
consistent and reproducible indicator across platforms (CAPILLARYS
2/CAPILLARYS 3) and reagent lot changes, which is of great value in
directing the mass spectrometric analysis to give a deﬁnitive
identiﬁcation. The x-axis migration position has been found to be
constant (±1) for any given Hb variant.
Even in instances where multiple Hb variants occupy the same
migration position it can be possible to use the quantitation given by
the analyzer to distinguish between potential candidates. It is for this
reason that the percentage of the variant is recorded in the database.

Results
The relationship between the results obtained from HPLC and
TINIA showed a good linear correlation: HbA1c% (Roche) = 0.1145
+ 1.006*HbA1c%Menarini; IC 95% slopes of 0.96 and 1.05 with p
values b.001 respectively and an IC intercept of −0.19-0.42 with a p
value of 0.46. The maximum and minimum values were 9.0%, 9.2%
and 4.8%, 4.8% for TINA and HPLC, respectively. The averages were
6.18% for Roche and 6.34% for Menarini. Residual plots were
examined and no value was eliminated.
Conclusions

Conclusions
In summary, we have found the speed, reliability and consistency
of CE analysis makes it an excellent tool for front-line
haemoglobinopathy screening. Constant addition of Hb variant
migration positions to the database also ensures that this process
will become more efﬁcient as our experience widens.

A good concordance between the results of TINIA and HPLC
methods was found. Nowadays, immunoturbidimetric assays are
common in clinical laboratories,
TINIA method has a very high precision and a good accuracy, and
its results are in good agreement with those obtained by the Gold
Standard.

doi:10.1016/j.cca.2019.03.040

doi:10.1016/j.cca.2019.03.041
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M007

Comparison of two different methods (turbidimetric inhibition
inmunoassay and high performance liquid chromotography) for
determination of HbA1c

Analytical performance and method comparison of the Elecsys®
active B12 electrochemiluminescence immunoassay

M. Fabre Estremeraa, J.J. Puente Lanzarotea, A. Alonso Llorentea, A.
Fernandez Gonzaleza, M.A. Castillo Arcea, S. Álvarez Rodriguezb, A.
Guitierrez Sampera
a
Clinical Biochemistry Department, Hospital Clinico Universitario
Lozano Blesa, Zaragoza, Spain
b
Roche Diagnostics SL, Spain
Background-aim
In 2002 The International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC) deﬁned HbA1c as a hemoglobin which is
irreversibly glycated at one or both N-terminal valines from the beta
chains. The relative amount of HbA converted to HbA1c increases

P. Findeisena, Y. Sunb
Labor Limbach, Heidelberg, Germany
b
Roche Diagnostics GmbH, Penzberg, Germany

a

Background-aim
Vitamin B12 deﬁciency is a common condition and is most
prevalent in the elderly population. The biologically active form of
vitamin B12 (active B12; holotranscobalamin) is generated when
vitamin B12 binds to transcobalamin in the circulation. Active B12 is
a marker of vitamin B12 deﬁciency, and has been shown to have
better diagnostic accuracy than total vitamin B12. We evaluated the
analytical performance of the Elecsys® Active B12 assay (Roche
Diagnostics) and conducted a method comparison versus the Abbott
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ARCHITECT Active B12 assay (Abbott Diagnostics), under routine
laboratory conditions.
Methods
Experiments were conducted at a single laboratory in Germany.
Precision was evaluated according to CLSI-EP05 A3 criteria; ﬁve
replicates of two PreciControl materials and ﬁve human serum pools
(HSPs), covering the measuring range (5–150 pmol/L), were measured in one run per day for ﬁve days using two reagent lots (WHOstandardised). Repeatability (within-run precision) and total precision were calculated. Method comparison of the Elecsys® Active B12
assay (cobas e 411 analyzer) and Abbott Active B12 assay
(ARCHITECT ci8200 analyzer; n = 148 samples) was conducted.
Differences between methods were assessed by weighted Deming
regression and Bland-Altman bias plots.
Results
The Elecsys® Active B12 assay showed good precision, with
coefﬁcients of variations (CVs) for repeatability ranging from 1.5–
2.4% and CVs for total precision ranging from 2.2–3.2%, across HSP
and control samples. Method comparison of the Elecsys® Active B12
assay versus the Abbott Active B12 assay demonstrated good
agreement (weighted Deming: y = 0.82x + 12.39; Pearson's r =
0.94); a small bias was observed, which was greater at lower active
B12 concentrations.
Conclusions
The Elecsys® Active B12 assay demonstrated good precision.
Compared with the reference assay, a small bias was observed; this
should be controlled for by establishing assay-speciﬁc reference
intervals for active B12.

• The calculation of the limit of blank (LoB), estimated by measuring
20 replicates of a blank sample and calculating the mean result and
the standard deviation (SD) (LoB = meanblank +1.65*SDblank),
limit of detection (LoD), estimated by measuring 20 replicates of a
sample known to contain a low concentration of analyte (LoD =
LoB +1.645(SDlow concentration sample) and functional sensitivity, corresponding to the PCT level measurable with a imprecision,
expressed as coefﬁcient of variation, δ 10%.
• The calculation of intra-assay and total imprecision and the
conﬁrmation of linearity, according to SEQC-ML recommendations,
and
• The comparison study with the ELECSYS BRAHMS PCT™ assay,
comparing the results obtained by both assays with Passing-Bablok
regression and Bland-Altman tests.
Results
• LoB, LoD and functional sensitivity were 0.0011 ng/mL, 0.0025
ng/mL y 0.008 ng/mL, respectively.
• Intra-assay and total imprecision ranged from 0.78 to 2.16 and from
1.31 to 2.06, respectively, when control levels provided by the
manufacturer were used. The linearity was excellent (r = 0.999) in
the range of concentrations established by manufacturer (0,02–
85,10 ng/mL).
• Bland-Altman plots showed a mean bias of 0.2 ng/mL and 95%
conﬁdence interval (CI) from −0,906 to 0,430. Equation from
Passing-Bablok analysis was: Lumipulse BRAHMS PCT = −0.016 +
1.006 * ELECSYS BRAHMS PCT; 95% CI for the intercept was −0.048
to 0.001 and for the slope 0.986 to 1.038, with a Spearman's
coefﬁcient of 0.991, indicating a good agreement.
Conclusions
The novel assay Lumipulse BRAHMS PCT, with CLEIA technology,
appears to be acceptable for clinical use.

doi:10.1016/j.cca.2019.03.042
doi:10.1016/j.cca.2019.03.043
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M009
Analytical evaluation of the Lumipulse G BRAHMS PCT procalcitonin immunoassay

Validation of a capillary electrophoresis method for the determination of Hb A1c

L. García De Guadiana-Romualdo, V. Ramos-Arenas, M.I. SánchezGarcía, J.A. Vílchez-Aguilera, M.D. Albaladejo-Otón
Biochemistry Department, Hospital Universitario Santa Lucía, Cartagena, Spain

F.J. García Íñigo
Laboratorio Análisis Clínicos, Hospital Universitario Fundación Alcorcón,
Madrid, Spain

Background-aim

Background-aim

Procalcitonin (PCT) is a useful biomarker for the management of
patients with sepsis, including diagnosis and antibiotic stewardship.
The original assay for PCT measurement was BRAMHS PCT Kryptor,
using TRACE (Time-resolved Ampliﬁed Cryptate Emission) technology. Recently, other manufacturers have introduced new methodologies from the original assay. This study was aimed to evaluate the
analytical performance of the novel Lumipulse G BRAHMS PCT
immunoassay in the LUMIPULSE G 600II analyzer (Fujirebio Diagnostics), using chemiluminescent enzyme immunoassay (CLEIA)
technology.

The Haemoglobin A1c (Hb A1c) test is a fundamental tool for
the diagnosis and routine monitoring of long-term glycaemic
status in patients with diabetes. Due to the importance of the
parameter in the follow-up of many patients, when a laboratory
changes the methodology for the determination of Hb A1c,
previously, it must be ensured that the assay is a certiﬁed method
by the National Glycohemoglobin Standardization Program (NGSP),
that should show traceability to the IFCC reference method and a
validation of the new method should be done. It is interesting to
use a methodology based on separation techniques, such as High
Performance Liquid Chromatography (HPLC) or capillary electrophoresis (CE), because it also allows the detection in the patient
of structural hemoglobinopathies that can change the Hb A1c
values.

Methods
This analytical evaluation included:
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Methods
Objective of this study is to assess correlation of the Hb A1c
determination between CE, with the Sebia instrument CAPILLARYS 3
TERA, and HPLC, with the ADAMs HPLC system HA-8180 V.
In addition, an analysis of the veracity was carried out by
determining the systematic error.
We determinate Hb A1c by both methods in 228 samples of fresh
whole blood of healthy and diabetic patients. The results were
analyzed by linear regression.
For systematic error, we determinate Hb A1c in healthy and
pathologic controls samples in 3 days, and the results were used for
determinate de variation coefﬁcient for both levels.

of PCT have been performed using immunoassays. However, these
methods can suffer from non-speciﬁc interferences. There is
currently no reference material and higher order reference method
to achieve the standardization process of immunoassay PCT results.
Recently, a multicenter study showed a small signiﬁcant difference of
results obtained by different PCT immunoassays, which might not
impact on the diagnosis of sepsis according to the current diagnostic
cutoff. However, this study also showed that these immunoassay
methods might not be used interchangeably for patient monitoring.
Higher order reference method and certiﬁed reference materials are
urgently needed, which might help to harmonize and standardize
these assays.
Methods

Results
There is a high correlation between both methods (R2 = 0.986).
The values of the slope and the ordinate at the origin are 0.953 and
0.110, respectively.
The mean value for healthy control sample were 5.45% with a
variation coefﬁcient of 1.17%. The mean value for pathologic control
sample were 8.55% with a variation coefﬁcient of 0.65%.
Conclusions
The systematic errors for both levels are below the maximum
admissible established by the IFCC (b2.5%), so the veracity of the
method allows the analysis of patient's samples without the need for
correction factors.
Also, results of both instruments correlated, and therefore, it
would be possible to change instrumentation without affecting the
monitoring of diabetic patients.

To ensure metrological traceability of clinical PCT measurements
to SI, LNE develops a high order reference measurement procedure
based on ID-LC-MS/MS.
Results
Two quantiﬁcation strategies are considered using either peptides
or proteins as highly characterized primary reference standards.
Therefore, the primary reference standards (peptides and proteins)
were characterized using amino acid analysis by ID-LC-MS/MS and
impurity proﬁling was assessed by intact mass spectrometry.
Conclusions
This higher order PCT method ID-LC-MS/MS will allow assessing
accuracy of routine methods and certifying concentration of
secondary calibrators that could be used to recalibrate
immunoassays.

doi:10.1016/j.cca.2019.03.044
doi:10.1016/j.cca.2019.03.045
M010
M011
Establishing traceability chains for PCT quantiﬁcation
H.H. Huynhb, A. Boeufb, B. Lalereb, S. Vaslin-Reimannb, D. Vincentb, J.
Vinha
a
ESPCI Paris, PSL Research University, Spectrométrie de Masse Biologique et Protéomique (SMBP), CNRS USR 3149, 10 rue Vauquelin,
F75231 Paris Cedex 05, France
b
Laboratoire National de Métrologie et d'Essais (LNE), Department of
Biomedical and Organic Chemistry, 1 rue Gaston Boissier, 75,015 Paris
Cedex 15, France
Background-aim
Sepsis is estimated to affect N31 million people worldwide each
year, potentially leading to up to 5.3 million deaths per annum. There
is no effective treatment for sepsis, and it remains a signiﬁcant cause
of death in emergency units and intensive care units. An early
diagnosis followed by appropriate antimicrobial therapy is critical to
improve the patient outcome. Moreover, inappropriate antibiotic use
increases antibiotic resistance, which is considered a major threat to
human health.
Among the potential sepsis biomarkers, procalcitonin (PCT) is
recognized to be a promising candidate, especially for the early and
accurate diagnosis of bacterial infection. Additionally, PCT is
considered as a potential means to guide antibiotic stewardship,
reducing inappropriate antibiotic use. For many years, routine assays

Analytical and clinical performance evaluation and comparison of
automated urinalysis analyzers
M.E. Mendes, L.B. Avallone, B.V. Antunes, C.G.C.D.N. Freire, R.M.
Pavloff, N.M. Sumita
Central Laboratory Division Hospital das Clinicas of University São
Paulo, Brazil
Background-aim
Presents analytical and clinical performance evaluation and
comparing of the automated urinalysis devices UF1000i (Sysmex
Corporation, Japan)-UF, Cobas u701(Roche Diagnostics International,
Switzerland)-C701 and manual microscopy in the examination of
urine sediments. This study was carried out in the introduction of C
701 in the diagnostic routine.
Methods
We studied 3 Cobas u701analyzers (C701) concurrently. Precision, linearity, carryover, accuracy, robustness were determined for
the two urine sediment analyzer models. For comparison of the
method, 54 urine samples were examined by automated analyzers
and manual microscopy. For erythrocytes (RC) and leukocytes (WC)
was analyzed by the Receiver Operating Characteristic (ROC) curve
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with 50 outpatients already diagnosed and normal. The amount of
turnaround time in analysing each specimen was recorded.
Results
The UF system presented lower variation coefﬁcients (within-run
and between run)for the control material. Both types of equipments
demonstrated robustness, good linearity and negligible carryover.
The Cobas 6500 instrument demonstrated a higher level of
agreement for RC (C701: R = 0.92; UF: R = 0.89) and WC (C701;R
= 0.90; UF:R = 0.88). Casts were difﬁcult differentiated by these 2
automated systems. The median turnaround time was 1,5 min for
both systems.
For RC, WC and epithelial cells (EP) the overall concordance rates
among 3 methods were good. The concordance rate for casts was poor.
ROC for c701: area under the curve for WC:97.7% and RC:72.7%;
sensitivity for WC:90.9% and RC: 55.3%;speciﬁcity for WC:92.3% and
RC:97.7%; cut-off rate to 5.5 cells per ﬁeld for WC and 3.0 cells per
ﬁeld for RC.
Conclusions
The 2 types of devices showed similar performance in analytical
performances for RC, WC and EP and the results correlated well
those obtained manually. They reduce the manual review rate and
increase time saving, but manual examination by technicians is
recommended for pathological specimens (casts and crystals).
Automation of urine sediment examination may decrease the
variation caused by different personnel. Both systems use low
sample volumes. The advantage in image analysis systems, such as
c701, store all of the captured images of urines sediments, for review,
operators can use these images.
doi:10.1016/j.cca.2019.03.046

and the SPAPLUS CH50 assay. The limit of quantitation (LoQ) study
was based on CLSI EP17. A precision study based on CLSI guideline
EP05-A2 was performed on three analysers over a 21 day period
with two runs per day and three reagent lots. Precision was
performed using 5 EDTA plasma samples each with a different
analyte concentration. An interference study was performed according to CLSI guideline EP7-A2. Interferents tested included bilirubin
(200 mg/L), haemoglobin (5 g/L), intralipid (500 mg/dL) and triglyceride (1000 mg/dL). A linearity study was performed following CLSI
Approved Guideline EP6-A.
Results
The comparison showed a high degree of similarity (98.3%). LoQ
conﬁrmed a limit of 4.0 mg/L with the total error being b1.0 mg/L. The
total precision coefﬁcients of variation (CVs) were as follows: 10.9% at
7.509 mg/L, 8.0% at 9.268 mg/L, 6.7% at 11.226 mg/L, 5.5% at 23.631
mg/L and 7.8% at 34.364 mg/L. No signiﬁcant assay interference was
observed when performed at the standard 1/10 sample dilution. The
assay was conﬁrmed to be linear over the standard 1/10 measuring
range of 4.0–45.0 mg/L using a serially diluted EDTA plasma sample.
Conclusions
As well as comparing closely to existing methods the SPAPLUS
Complement C2 assay produces consistent and precise measurement
of Complement C2 content in human EDTA plasma and serum.
doi:10.1016/j.cca.2019.03.047

M013
Evaluation of the Freelite MX™ kappa free and lambda free assays
on the binding site Optilite® turbidimetric analyzer using CSF
samples

M012
Measurement of Complement C2 using the binding site SPAPLUS®
turbidimetric analyzer and Complement C2 assay
H. Brookb, B. Johnson-Brettb, F. Broheta, P. Stordeura, D. Mcenteeb, F.
Murphyb, D. Mattersb, S. Hardingb
a
Hopital Erasme, Cliniques Universitaires de Bruxelles, Route de Lennik
808-B, 1070 Brussels, Belgium
b
The Binding Site, 8 Calthorpe Road, Birmingham, UK
Background-aim
The SPAPLUS Human Complement C2 Kit has been produced to
quantitatively measure human Complement C2 concentrations in EDTA
plasma and serum. Complement component C2 deﬁciency, caused by a
mutation in the C2 gene, or complement-consumptive processes can
lead to an individual having reduced C2 concentrations in their plasma
or serum. This will cause decreased immune system function and is
associated with vasculitis, glomerulonephritis and systemic lupus
erthymatosis. Complement C2 is part of the classical complement
pathway. It is cleaved by activated C1s and the larger of the two
fragments produced, C2b, binds with C4b to produce a C3 convertase.
Methods
A comparison study was performed by analysing 119 paired EDTA
plasma and serum samples using the SPAPLUS Complement C2 assay

H. Brook, O. Jamil, D. Mcentee, F. Murphy, M. Mccusker, D. Matters, S.
Harding
The Binding Site, 8 Calthorpe Road, Birmingham, UK
Background-aim
Inﬂammation of the central nervous system can lead to the
synthesis of intrathecal immunoglobulins. Immunoglobulin free light
chains (FLCs) are typically secreted along with intact immunoglobulins from plasma cells and if produced intrathecally accumulate
locally in CSF. The measurement of FLCs in CSF is a marker of
intrathecal immunoglobulin synthesis and elevated levels of FLCs in
CSF may indicate central nervous system disease.
Methods
A | -FLC comparison study was performed analysing 81 CSF
samples using the Optilite Freelite Mx | Free kit and an alternative
assay. A ⌊-FLC comparison study was performed by analysing 99 CSF
samples using the Optilite Freelite Mx ⌊ Free kit and an alternative
assay. Interference testing was performed according to CLSI EP7-A2
guidelines using a CSF sample close to both | and ⌊ medical decision
points. Precision studies were performed based on the CLSI
guidelines EP5-A2, testing two CSF samples on a single kit lot over
three analysers and ﬁve days. Reference range analysis was
performed using 24 oligoclonal banding (OCB) negative CSF samples.
A linearity study was performed according to CLSI-EP06 guidelines.
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Results

Results

Comparison showed statistical agreement between the assays
using Passing and Bablok analysis. | -FLC: y = 0.98×–0.00, ⌊-FLC: y
= 0.95× – 0.21 and linear regression, | -FLC r = 0.974, ⌊-FLC, r =
0.996. No signiﬁcant assay interference was observed with acetaminophen (1324 μmol/L), acetylsalicylic acid (3.62 mmol/L),
haemoglobin (2.5 g/L), conjugated bilirubin (200 mg/L) and unconjugated bilirubin (200 mg/L). The total precision coefﬁcients of
variation were 9.4% at 0.51 mg/L and 6.8% at 10.79 mg/L for |-FLC
assessment, and 12.2% at 1.06 mg/L and 5.9% at 15.35 mg/L for ⌊FLC. The | reference interval was b0.1–1.96 mg/L whereas the
reference interval for ⌊-FLC was not quantiﬁable. Linearity veriﬁed
that the |-FLC assay was linear over the range of 0.33–12.7 mg/L at
the 1 + 0 dilution recommended for CSF analysis. The ⌊-FLC assay
was demonstrated to be linear using a serially diluted CSF sample
of 0.74–17.4 mg/L at the 1 + 0 sample dilution; all results were
within 10% of expected values.

The 3 precision samples at Labor Berlin reported means of 30.14
mg/L, 77.66 mg/L and 9888.89 mg/L. Total precision coefﬁcients of
variation (CVs) were 1.2%, 3.5% and 3.4% respectively. At St Vincent's,
the means were 33.04 mg/L, 85.88 mg/L and 10,729.68 mg/L. Total
precision CVs were 3.7%, 2.6% and 4.3% respectively. 22 out of 25
normal samples were within the reference interval when assayed at
Labor Berlin, whereas at St Vincent's 25 out of 25 samples were
within the reference interval. Labor Berlin performed a comparison
study using 50 CSF samples, which gave an ordinary linear regression
of 1.11× + 2.29 with a correlation coefﬁcient of r2 = 0.987. At St
Vincent's the comparison study using 50 samples gave an ordinary
linear regression of 1.09× + 577 with a correlation coefﬁcient of r2
= 0.996.

Conclusions
The Optilite Freelite Mx | Free and Freelite Mx ⌊ Free kits produce
consistent and precise measurement of FLCs in CSF.

Conclusions
Human factor testing of the Low Level IgG assay on the Optilite
did not identify any issues with the safety or usability of the assay.
Positive feedback and data from St Vincent's and Labor Berlin
enabled the validation of the assay.
doi:10.1016/j.cca.2019.03.049

doi:10.1016/j.cca.2019.03.048
M015
M014
Performance of the low level IgG assay for human factor testing
on the binding site Optilite ® analyzer
c

c

c

b

b

C. Aldridge , E. Hardy , D. Mcentee , A. Antanaitis , P. Twomey , D.
Freunda, S. Kuehna, K. Hegela, F. Murphyc, D. Mattersc, S. Hardingc
a
Labor Berlin – Charite Vivantes Services, Sylter Strasse 2, 13,353 Berlin,
Germany
b
St. Vincent's University Hospital, Elm Park, Dublin 4, Ireland
c
The Binding Site, 8 Calthorpe Road, Birmingham, UK
Background-aim
The Binding Site Optilite Low Level IgG Kit quantitatively
measures in vitro IgG in urine, cerebrospinal ﬂuid (CSF) and paired
CSF and serum samples using the Optilite analyzer. Measurement of
IgG aids in the assessment of the body's lack of ability to resist
infectious disease.
Methods
Human factor testing was performed using CSF at Labor Berlin,
Berlin, Germany and using serum at St Vincent's University Hospital,
Dublin, Ireland, for the validation of this assay. Testing was
conducted over a 5 day period. Each day a calibration curve was
generated and QC samples were assayed twice; all QC results at both
sites were within acceptance limits. 3 precision samples were
assayed on each day with 5 replicates of each sample in a single
run. 5 samples from healthy donors were assayed on each day in
singlicate; a different set of 5 samples was used on each day of
testing, giving a total of 25 healthy donor samples. 10 samples from
patients representing the intended use population of the assay were
assayed on each day on the Optilite and results were compared to
those generated using the analyzer used routinely to measure IgG at
each site. 10 different samples were assayed on each day, giving a
total of 50 samples from 50 individual patients.

Measurement of Lipoprotein (a) using the binding site Optilite®
turbidimetric analyzer and Lipoprotein (a) assay
H. Brookb, S. Casparia, B. Webera, M. Grimmlera, F. Murphyb, M.
Mccuskerb, D. Mattersb, S. Hardingb
a
DiaSys Diagnostic Systems GmbH, Alte Strasse 9, 65558 Holzheim,
Germany
b
The Binding Site, 8 Calthorpe Road, Birmingham, UK
Background-aim
The Optilite Lipoprotein (a) [Lp(a)] assay has been produced to
quantitatively measure serum Lp(a) concentrations. Lp(a) is a known
marker for atherogenesis and high serum concentrations indicate a
greater risk for developing coronary heart disease (CHD). Combined
measurement of Lp(a), LDL-cholesterol, HDL-cholesterol, apolipoprotein A-1 and apolipoprotein B can be used to diagnose CHD. Lp(a)
is composed of a low-density lipoprotein (LDL) molecule attached to
an apolipoprotein B-100 and an apolipoprotein (a) [apo(a)] molecule. Different isoforms of Apo(a) have different lengths due to
polymorphism in the apo(a) gene. The structural homology between
plasminogen and Lp(a) results in competition between the molecules and reduction of ﬁbrinolysis in the presence of high Lp(a)
concentrations.
Methods
A comparison study was performed using 138 samples (103
samples with analyte levels within the reference interval) using the
Optilite Lipoprotein (a) assay and another commercially available
assay. An interference study performed according to CLSI guideline
EP7-A2 tested the following interferents: Intralipid (2000 mg/dL),
conjugated bilirubin (55.0 mg/dL) unconjugated bilirubin (69.1 mg/
dL), haemoglobin (575 mg/dL) and Rheumatoid Factor (520 IU/mL).
A linearity study was performed adhering to CLSI Approved
Guideline EP6-A. A precision study based on CLSI guideline EP05-
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A2 was performed over a 5 day period with 2 runs per day. Precision
was assessed using 4 samples with different analyte concentrations.
Results
For comparison, a Passing and Bablok regression of Y = 0.99× +
2.20 was obtained with a correlation coefﬁcient of r = 0.999
generated via linear regression. No signiﬁcant assay interference
was observed at the standard 1 + 3 sample dilution. The linearity of
this assay has been conﬁrmed at the standard 1 + 3 dilution using a
serially diluted serum sample over the range of 9.63–322.73 nmol/L
with deviation from linearity b10%. The precision between run
coefﬁcients of variation (CVs) were as follows: 1.84% at 39.725 nmol/
L; 1.94% at 52.440 nmol/L; 1.85% at 109.195 nmol/L; 1.67% at
155.655 nmol/L.
Conclusions
As well as comparing closely to existing methods the Optilite
Lipoprotein (a) assay produces consistent and precise measurement
of Lp(a) concentrations in human serum.
doi:10.1016/j.cca.2019.03.050

deviation was 24.1, however, as demonstrated by the Bland-Altman
analysis, it strongly depends on the concentration in the samples.
For samples with insulin concentration b100 μIU/mL, the mean
error between the methods was 11.1. In the case of samples with
insulin concentration not exceeding the upper limit of the reference
value of the method used routinely, the mean error was 3.9.
Conclusions
Although the clinically acceptable difference (allowable total
error) based on inter-and inter-individual biologic variation (32.9%)
was not exceeded, statistical analysis showed that insulin levels were
not linearly related across the whole range. This automated method
offered by Abbott could be an alternative to manual methods in
diagnostic of diabetes however, because of the lower values of
insulin concentrations measured with the new method, cautious
interpretation of the results in patients who have previously
measured insulin levels by another method is suggested.
doi:10.1016/j.cca.2019.03.051
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Study of quality control results in Atellica CH 930 Clinical
Chemistry System comparing with ADVIA Chemistry System XPT

Comparison of two commercial immunoassays for insulin detection in pediatric hospital laboratory
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Core Laboratory, CDB, Hospital Clínic from Barcelona, Spain

A. Czajkowska, A. Ochocinska, R.M. Janas
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Background-aim

Background-aim
The traditional ‘gold standard’ immunoassays used to measure
hormone concentration are displaced by new automated systems.
The increasing automation had touch also into a areas of diagnostic
of diabetes.
Technical simplicity of the modern systems can be deceptive in
case of complexity and heterogeneity of some molecules (i.e.
insulin). For automations it is very important to evaluate the new
hormone detecting system beforehand in terms of compliance with
the method used so far.
The aim of this study was to assess the concordance between an
automated chemiluminescent microparticle immunoassay (CMIA),
(Abbott, ARCHITECT iSystem) and immunoradiometric method
(DIASource Immuno Assays) already in clinical use in our hospital.
Methods
59 randomly selected serum samples and 15 aliquots of the
quality control sera (8 inter- and 7 external materials) we measured.
Comparisons between assays were performed based on Passing and
Bablok regression analysis and illustrated using Bland and Altman
plots completed with mountain plots.
Results
The ARCHITECT Insulin assay showed a performance comparable
to IRMA with R2 = 0.992 (P b 0,0001). Insulin concentration obtained using IRMA (4.6–435 μIU/mL) were higher than those
obtained with CMIA (1.1–376 μIU/mL). In all measured samples the

Atellica CH 930 (ATC) is the new analyzer from Siemens
Healthineers to perform chemistry tests. This analyzer has been
incorporated to the routine workﬂow of our hospital from September
of 2018, after previous correlation studies. ATC has a refrigerator
module to store quality controls materials (QCM) inside and so, they
can be analyzed automatically.
The aim of this study was to evaluate the quality controls results
obtained in Atellica CH module and to compare with those obtained
in ADVIA Chemistry XPT (XPT) (legacy system).
Methods
We have analyzed, daily, levels 2 and 3 of liquid assayed
multiqual from Bio-Rad (MQ) in both systems during two months.
The QCM were stored in the Atellica refrigerator module for ﬁve days
and they were replaced by new QCM after this period of time. By the
other side, in the XPT new QCM were used daily. Results were
analyzed in the Atellica's statistic module and XPT's statistic module.
The coefﬁcient of variation interassay in % (CV) was calculated for
each test and each level of QC. Twenty ﬁve chemistry tests were
analyzed: sodium, potassium(K), chloride, calcium, urate(UA),
glucose(Glu), urea nitrogen, lactate dehydrogenase(LDH), amylase,
iron(Fe), total protein, cholesterol HDL(DHDL), creatine kinase(CK),
direct bilirrubine, alanine aminotransferase, triglycerides, creatinine
(Cre), alkaline phosphatase, magnesium, gamma glutamyl transferase(GGT), inorganic phosphate(IP), total bilirrubine(TBil), albumin
(Alb), aspartate aminotransferase and total cholesterol(Chol).
Results
The number of measurements performed in both systems was 50
± 10 for each test and by MQ level. The CVs obtained were very
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similar in both systems except in 13 tests (K, UA, Glu, LDH, Fe, DHDL,
CK, Cres, GGT, IP, TBi, Alb, Chol) in which the CV was greater in XPT
than ATC and in the AST test in which the CV was signiﬁcantly
greater in ATC than XPT.

values are expected to be 15.67 mg/dl higher, on average. In
percentage terms, expected values will be 6.2% higher in Abbott
ARCHITECT ® ci8200 than in Siemens BN Prospec®.
doi:10.1016/j.cca.2019.03.053

Conclusions
ATC demonstrated a good CV for the 25 tests analyzed in the
quality control materials using the refrigerator module to store them.
The CV obtained in ATC for all tests was very similar or even better
than XPT except for AST test in which the CV was signiﬁcantly
greater in ATC than in XPT.
doi:10.1016/j.cca.2019.03.052

M019
Apolipoprotein B assay performance on the binding site Optilite®
turbidimetric analyzer
B. Sroab, B. Webera, M. Grimmlera, F. Murphyb, D. Mattersb, S.
Hardingb
a
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Background-aim
Nephelometry vs turbidimetry in transferrin measurement
M. Seruca, A. Loureiro, L. Nogueira Martins, N. Santos
Department of Laboratory Medicine, Algarve University Hospital, Faro,
Portugal
Background-aim
Transferrin is a glycoprotein of the ®1-Globulin family. Its main
function is the transport of iron between the intracellular deposits of
ferritin and the bone marrow. Serum transferrin value and transferrin
saturation index are very important in the study of iron metabolism,
particularly in monitoring the response to iron replacement therapy.
The most widely used methodologies for transferrin measurement are
nephelometry and turbidimetry. This comparison study was designed
to compare two analytical systems that use these two methods. Both
methods are based on an immunochemical reaction, using speciﬁc
antibodies for human transferrin. While Siemens BN Prospec® uses
nephelometry in the detection phase, by measuring the diffraction of a
light beam through the sample, the Abbott ARCHITECT® ci8200 uses
turbidimetry, measuring the increasing turbidity of the sample.
Methods
Serum transferrin level was measured on 100 random patient
samples in Siemens BN Prospec® and Abbott ARCHITECT ®. IBM
Statistics SPSS 2.3®, NCSS Data Analysis 12® and Softwares cP-R:
Chemical Pathology R were used to perform a Passing-Bablok
regression (PB) and a Bland-Altman analysis (BA).
Results
The Pearson correlation coefﬁcient (R) obtained was 0.986. The
regression line equation obtained with PB was: ARCHITECT = 1.077
(BN Prospec) – 3.081; 95% Conﬁdence Interval (95%CI) for slope was
[1.037;1.110] and 95%CI for intercept was [−11.255;6.804]. The BA
analysis showed a mean difference of 15.67 mg/dl, in favor of Abbott
ARCHITECT ® ci8200 with a standard deviation (SD) of 11.501 mg /
dl. The average percentage difference is 6.156%, with a SD of 3.973%.

The Optilite Apolipoprotein B (Apo B) assay quantitatively
measures in vitro serum Apo B via the Binding Site Optilite analyzer
to aid in assessment of cardiovascular disease and lipoprotein
metabolism disorders. Apo B is the major protein component of
low density lipoprotein (LDL) and is required for binding LDL
particles to the LDL receptor which transports cholesterol to cells.
This may contribute to atherosclerotic plaque build-up in the
arteries. One Apo B molecule is present on each of the following:
intermediate-density lipoprotein, very-low-density lipoprotein, and
LDL. A quantiﬁcation of these potentially atherogenic particles can
thus be derived from Apo B concentration. This is useful as an
elevated small dense LDL and normal LDL cholesterol concentration
can suggest an increased risk of coronary heart disease (CHD).
Methods
An interference study followed CLSI EP7-A2 and tested rheumatoid factor (537 IU/ml), haemoglobin (500 mg/dL), Intralipid (1759
mg/dL), unconjugated bilirubin (61.85 mg/dL) and conjugated
bilirubin (54.4 mg/dL) at the standard 1 + 2 sample dilution. The
linearity study followed CLSI EP6-A. The limit of quantitation (LoQ)
test was based on CLSI EP17-A. The precision study, based on CLSI
EP5-A2, was carried out over 5 days using one reagent lot on one
analyzer. A comparison study analyzed 187 samples (97 samples
with analyte levels within the reference interval) using the Optilite
Apo B Kit and an alternative assay.
Results
No signiﬁcant assay interference effects were observed. The linearity
of this assay has been conﬁrmed using a serially diluted serum sample
over the range of 0.24–3.98 g/L at the standard 1 + 2 sample dilution
with deviation from linearity b10%. LoQ is deﬁned as the bottom of the
measuring range, 0.065 g/L. The between run coefﬁcients of variation
were: 1.27% at 0.69 g/L, 1.43% at 1.25 g/L, 0.89% at 1.67 g/L and 1.93% at
1.99 g/L. Passing Bablok regression analysis of comparison gave: y =
0.96x + 0.03 (g/L) and correlation coefﬁcient r = 0.997. No antigen
excess was observed up to a level of 3.6 times the top of the calibration
curve, equivalent to 10 g/L, at the standard 1 + 2 sample dilution.

Conclusions
Conclusions
There is a very strong correlation between the two methods,
translated by the Pearson R coefﬁcient (R = 0.986). There is no
signiﬁcant proportional bias between the two systems, however, a
small constant bias was demonstrated. Abbott ARCHITECT® ci8200

The Apo B assay for the Optilite analyzer provides a reliable and
precise method for quantifying serum Apo B and correlates well with
existing methods.
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Background-aim

doi:10.1016/j.cca.2019.03.054

M020
Evaluation of adenosine deaminase body ﬂuids: Experience in
tertiary hospital
N. Alotabi, T. Bautista, W. Tamimi
King Abdulaziz Medical City, KIng Saud Bin Abdulaziz University for
Health Sciences, King Abdullah International Research Center, Riyadh,
Saudi Arabia
Background-aim
Adenosine Deaminase (ADA) is an enzyme of purine metabolism
and is useful in Tubercular effusions (pleural, ascetic, pericardial,
CSF). There are some challenges in Interpretation of Body Fluid ADA.
In this study we have evaluated the different ﬂow of body ﬂuids and
testing of ADA in these ﬂuids.
Methods
A total of 136 body ﬂuids samples from 118 patients were
received in the laboratory. ADA was performed on an enzymatic
method on the chemistry analyzer Architect from Abbott diagnostic.
The ADA was also measured in serum samples in order to calculate
the ratio of body ﬂuids to serum. The ADA level were measured in 34
serum samples. The value of 15 U/L was used of cutoff in evaluation
normal from abnormal ﬂuids.
Results
There were 69 (51%) samples from plural ﬂuids (PF), 15 (11%)
samples from ascetic ﬂuids (AF), and 2 samples from pericardium
ﬂuids (PCF). Other ﬂuids include 10 cerebrospinal ﬂuid (CSF), 1
synovial ﬂuid (SF), 5 other ﬂuids (F). The lowest ADA results was
0.11 U/L and the highest was 351 U/L. The results of ADA below 15 U/
L, were 90 (66%) samples. The ratio of ADA PF to ADA Serum ranged
from 0.26 to 6.1 with no cutoff was established.

Reference intervals (RIs) are deﬁned as the central 95% of
laboratory results expected in a healthy reference population. RIs
are essential for the correct interpretation of laboratory results
With the new incorporation of V8® Nexus (Helena Biosciences
Europe, Gateshead, UK) for serum proteinogram on our laboratory, a
validation of the manufacturer's provided RIs was conducted to
assess if they are valid for our reference population. This veriﬁcation
is especially important after some studies have reported signiﬁcant
differences between V8® and Capillarys2® (Sebia, Evry, France) the
platform we previously used.
Validation of V8® Nexus RIs for serum proteinogram fractions
provided by the test manufacturer.
Methods
Manufacturer's provided RIs (%) were: albumin (Alb) (52.7–67.4),
alpha 1 (〈1) (3.6–8.0), alpha 2 (〈2) (6.4–11.5), beta (®) (7.4–16.3)
and gamma (©) (8.7–18.0).
The CLSI guideline EP28-A3c for verifying RIs was employed.
Exclusion criteria for reference individuals were: infection, inﬂammation,
leukaemia,
chronic
lymphoproliferative
disorders,
gammopathy, renal disease and hepatopathy. Samples were collected in biochemistry tubes without additive and containing
separator gel. After centrifugation the serum was processed the
same day of the blood drawn. Alb, 〈1, 〈2, ® and © fractions were
determined. Grubbs' test was used to detect outlier values.
If δ2 of the 20 values (δ10%) fall outside the RIs, the proposed
interval can be accepted. If ε5 values fall outside of the RIs, these RIs
must be rejected and new ones should be deﬁned. If 3 or 4 values fall
outside of the RIs, 20 new samples must be collected. From these
new 20, if δ2 fall out of the RIs, these can be accepted and if ε3 fall
out of the RIs, these RIs must be rejected.
Results
Two samples (10%) had Alb values that were out of the RIs. One
value (5%) was out on the 〈1 fraction and one (5%) on the © fraction.
No value was out of the RIs for the 〈2 and the ® fractions.
Conclusions

Conclusions
The plural ﬂuids represents the majority of body ﬂuids samples
that received in the lab. Due to low samples size, no solid conclusion
can be drawn for the evaluation and establishment the cutoff of the
ratio of ADA PF to ADA Serum. The evaluation and further studies is
ongoing to better understanding of this marker in the body ﬂuids
analysis.

We conclude that the RIs validation performed following the CLSI
guidelines was successful, as no N2 values from each fraction were
out of the RIs. Therefore, the RIs provided by the test manufacturer
apply to our population and can be used in our laboratory.
doi:10.1016/j.cca.2019.03.056

doi:10.1016/j.cca.2019.03.055
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High performance liquid chromatography with photodiode array
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d

Background-aim
Carbohydrate-deﬁcient transferrin (CDT) is a biomarker for
chronic alcohol intake of dose higher than 60 g ethanol/d. The aim
of the study was to evaluate the diagnostic value of CDT when
compared with ©-glutamyltransferase (GGTP), alkaline phosphatase
(ALP), NT-proBNP or Troponin T biomarkers in patients with heart
failure or resistant hypertension.
Methods
Serum samples of 35 hospital patients with advanced heart
failure with reduced ejection fraction (EF b 40%) and resistant
hypertension were tested. All patients underwent a questionnaire
studies on alcohol consumption developed by psychologists of the
Institute of Cardiology. Serum levels of CDT were expressed as
percentage of total transferrin using HPLC and kit CDT
(Chromsystems).
Results
Six patients (n = 6) had acceptable (normal) CDT concentration
(b1.2%). As much as in 27 patients (n = 27), CDT concentration was
doubtful (1.2–2.5%), suggesting the need of further observation of
alcohol intake. A single serum patient (n = 1) indicated chronic
alcohol consumption (N 2.5%). Among all patients sera: of transferrin,
GGTP, ALP, NT-proBNP and troponin T levels showed: 0.46–2.94%
(mean 1.38%; median 1.33), 16–406 U/l (mean 120 U/l, median 82),
25–244 U/l (mean 103 U/l, median 95), 180–33,576 pg/ml (mean
4870 pg/ml, median 2981) and 4.24–3694 ng/l (mean 186.83 ng/l,
median 28), respectively. A positive correlation between CDT
percentage and GGTP serum concentration was only observed (p
= .0068, R = 0.456).
Conclusions
Among parameters of myocardial injury (NT-ProBNP, Troponin T)
or liver injury markers (GGTP, ALP) clinical signiﬁcance of CDT
concentration only in case GGTP was found. The implementation of
preventive actions through access to psychological counseling can
help in further care in risk patients with alcohol problems.
doi:10.1016/j.cca.2019.03.057

Liquid, stable ready to use reagents save time and improve
handling in the medical laboratory. As an improvement the current
MULTIGENT Fructosamine LN 06 K94 assay will be replaced by a new
Fructosamine assay (list number [LN] 03R05) with liquid stable
reagents and a longer calibration interval (7 days versus 3 days).
Performance characteristics of the new Fructosamine assay on the
ARCHITECT cSystems instruments were determined and compared to
current test version.
Methods
The new Fructosamine assay (LN 03R05) utilizes the same NBT/
formazan colorimetric methodology as the previous Fructosamine
06 K94 assay. Brieﬂy, fructosamine, in its ketoaminic form, reduces
nitroblue tetrazolium (NBT) to formazan in an alkaline medium. The
reaction rate, photometrically measured at 548 nm, is directly
proportional to the concentration of fructosamine in the sample.
The new assay was validated according to CLSI guidance and
analytical performance characteristics like precision, accuracy by
method comparison, on-board and calibration stability were tested.
Results
The within-laboratory percent coefﬁcient of variation (%CV) with
the new Fructosamine 03R05 assay is 2.7% and 1.8% in samples with
Fructosamine levels of 285 and 497 μmol/L, respectively. This
imprecision is improved relative to the Fructosamine 06 K94 assay
where at similar concentrations of 314 and 548 μmol/L the total %CV
was 2.94% and 2.16%, respectively.
Comparing the 03R05 assay to the 06 K94 assay with samples
having fructosamine levels between 15 and 672 μmol/L found a
Passing Bablok regression slope of 1.09 with an intercept of 26.3
μmol/L.
Results with the new test were robust to interference by bilirubin
(conjugated and unconjugated) up to 23.0 μmol/L, glucose up to
46.64 mmol/L, hemoglobin up to 1.44 g/L, uric acid up to 1.51 mmol/
L, triglycerides up to 5.87 mmol/L, and Intralipid, up to 6.25 g/L.
Additional, exogenous interferences were evaluated.
Conclusions
The new Fructosamine LN 03R05 assay displays enhanced
performance characteristics and improved ease of use relative to
the Fructosamine 06 K94 assay.
doi:10.1016/j.cca.2019.03.058

M024
A comparative study of the cytometer UF-1000 and the manual
method for leukocyte and erythrocyte count in urinary sediment

M023
The new Fructosamine assay for the ARCHITECT cSystems
instrument
T. Alligranta, J. De Giorgiob, F. Andreolettib, S. Williamsa, R. Lucinib, A.
Cuginib, F. Vespasianib, M. Valdambrinib, J. Salazara, K. Bachhawata,
M. Beischera
a
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b
Sentinel Diagnostics

E. Aparicio Nieto, L. Correa Martinez, M. Pierna Álvarez, B. Sacristán
Enciso, C. Obando Carrasco, M. Espárrago Rodilla
Servicio Análisis Clínicos, Hospital de Mérida, Spain
Background-aim
Systematic analysis of urine and urinary sediment are highly
valuable determinations for the detection and monitoring of renal,
metabolic and/or systemic pathologies. Its analysis can be performed
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either manually, reactive stripe and urinary sediment, or automatically via ﬂow cytometry equipment.
In our laboratory, the systematic urine analysis is carried out
automatically through the UF-1000 (Sysmex ®), which methodology
is ﬂow cytometry, which provides information about epitelial cells,
erythrocytes, leukocytes, hyaline cylinders and bacterias via microliter, quantifying the proteins in urine by absorption
spectrophotometry.
The most frequent method of urinalysis is based on performing
the urine test strip, dry chemical, and visualizing the urinary
sediment in the optical microscope, to quantify leukocytes and
erythrocytes by ﬁeld, among other parameters.
This study is intended to evaluate the concordance and correlation for leukocyte and erythrocyte count between the automatic
urine analysis by ﬂow cytometry, and the manual method, urinary
sediment analysis by optical microscopy.

necessary to apply a factor to correlate the results provided by the
cytometer UF-1000 with the results obtained by the manual method
in cells/ﬁeld.
doi:10.1016/j.cca.2019.03.059

M025
Performance of erythropoietin assay on ADVIA Centaur and on
Atellica systems
M. Carta, D. Giavarina
Clinical Laboratory, St Bortolo Hospital, Vicenza, Italy
Background-aim

Methods
First-morning urine samples were processed (n = 222) in parallel,
automatically and manually, by the médium-stream method.
For the systematic urine analysis, by the UF-1000 (Sysmex ®),
ﬂow cytometry, urine was used without centrifugation.
After the automatic processing, the conventional cell-by-ﬁeld
counting method was performed in the optical microscope. In order
to do so, the sample was centrifuged at 1500 rpm/5 min (Centrifuge
Girozen 460), the supernatant was decanted, 25 μL were deposited
on a slide and a coverslipe of 22 × 22 mm was placed on. The 40X
optical microscope was observed in 10 ﬁelds for leukocytes and
erythrocytes count.
To carry out the study, both variables were addressed as
quantitative.
The analysis of the results was carried out with the SPSS 20
program. In order to assess the association and concordance between
the aforementioned methods, Spearman correlation and Passing
Bablock were respectively used.

We compared the analytical performance of Siemens
Healthineers' new erythropoietin (EPO) assay for the ADVIA Centaur
and Atellica IM systems to that of the Beckman Coulter Access EPO
assay in use, to determine if new reference intervals and/or decision
limits were necessary. We used CLSI protocol EP15-A3 and an inhouse protocol to compare the Access and ADVIA Centaur assays and
the ADVIA Centaur and Atellica assays.
Methods
To evaluate accuracy, we prepared low, medium, and high pools
with EPO content of b23 U/L, N80 U/L and b 92 U/L, and N 115 U/L. Five
replicates were tested for 5 days (ADVIA Centaur) and 3 replicates for
5 days (Atellica). To check bias, 82 samples (ε1.2 and δ369.4 U/L) were
assayed with the Beckman Coulter and ADVIA Centaur systems, as well
as 52 samples (ε1.71 and δ419 U/L) simultaneously on the ADVIA
Centaur and Atellica systems. Performance acceptability was assessed
by estimating total error (TE) at levels near the reference interval
limits with clinical utility in view.

Results
Results
The results of this study are presented below, Table 1 and Table 2:
Table 1: Study of data normalcy. Kolmogorov-Smirnov test.
p value.
- Erythrocytes/μL: p b 0,0001.
- Erythrocytes/ﬁeld: p b 0,0001.
- Leukocytes/μL: p b 0,0001.
- Leukocytes/ﬁeld: p b .0001.
Table 2: Results study correlation and concordance.
Erythorcytes.
Spearman r = 0.749 (p b .0001).
Passing-Bablock y = 1.6611 + 0.03389× [ordinate: 1.66 (1.42–
2.0). slope: 0.033(0.0–0.5)] p b .0001.
Leukocytes.
Spearman r = 0,872 (p b .0001).
Passing-Bablock y = 1.80 + 0.0667× [ordinate: 1.80 (1.68–1.90).
slope: 0.0667(0.046–0.0796)] p b .0001.
Observing these results, one can see that the correlation is not
statistically signiﬁcant. As for the concordance, the Conﬁdence
Interval of the ordinate does not pass through 0, nor pass through
1 those of the slope. Therefore, concordance is considered as not
signiﬁcant.
Conclusions
The conclusion that can be extracted from this analysis is that the
studied methods are not statistically interchangeable. Thus, it is

ADVIA Centaur within-laboratory repeatability was 3.5% CV (high
pool), 4.16% CV (medium pool), and 5.52% CV (low pool). Atellica
accuracy was 2.32% CV (high pool), 2.93% CV (average pool), 3.04% CV
(low pool).
Comparison of methods: Access/ADVIA Centaur: Passing–Bablock
regression (y = 1.26 + 1.001x) showed insigniﬁcant deviation from
linearity and a constant system error of clinical impact. ADVIA
Centaur/Atellica: Passing–Bablock regression (y = 0.82 + 1.005x)
showed insigniﬁcant deviation and a constant systematic error
without clinical impact.
Performance acceptability: The Access reference range was 5–28
U/L. We therefore calculated the max. TE for the ADVIA Centaur assay
at these lower and upper limits; the max. TEs were 38% (lower limit)
and 16% (upper limit). The Atellica results were also better, with max.
TEs of 23% (lower limit) and 10% (upper limit). Both ADVIA Centaur
and Atellica results were acceptable from the clinical point of view.
Conclusions
The Siemens Healthineers EPO assay on the ADVIA Centaur and
Atellica systems demonstrated repeatability that complied with the
manufacturer's claims and was comparable to that of the Beckman
Coulter method previously used in the laboratory.
doi:10.1016/j.cca.2019.03.060
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M027

Evaluation of a new immunochemestry analyzer Atelica®
Solution

Effects of haemolysis interference on routine biochemical parameters at different concentrations

I. Comas Reixach, A. Arias Garcia, L. Castellote Belles, C. Cea Arestin, L.
Martínez Sánchez, M. Giralt Arnaiz, R. Ferrer Costa
Laboratori Clínic Hospital Universitari Vall d'Hebron, Spain

A. Dupuyb, S. Badioua, A. Bargnouxa, J. Cristola
a
Laboratoire de Biochimie CHU de Montpellier Hopital Lapeyronie, France
b
Laboratoire de Biochimie CHU, Montpellier, Hopital Lapeyronie, France

Background-aim

Background-aim

Atellica® Solution is a new analyzer that integrates immunoassay
and clinical chemistry analyzers with the new standard in samplemanagement technology. It includes a rapid, bidirectional, variablespeed sample transport, multi-camera vision, intelligent scheduling
software that independently characterizes each sample and automated scheduling and delivery of controls from an onboard
refrigerated compartment.
The aim of this study was to validate the analytical performance
of the Atellica® Immunoassay analyzer procedures and the overall
system functioning.

Haemolysed samples can compromise the quality biochemical
analyte measurement, potentially inﬂuencing the management of
patients. All biochemistry instruments allow the measure of
haemolysis index (HI), however, suppliers provide an acceptable HI
for each assay without consideration of the concentration of the
analyte or its clinical application. The aim of this study was to measure
the impact of haemolysis on 22 plasma biochemical analytes at
different concentrations to determine the HI associated with a
signiﬁcant bias for each analyte using three methods of calculation.
Methods

Methods
The study was performed by comparing the measurement
procedures of the new system with Advia Centaur XP® and verifying
precision and accuracy.
A comparison procedure was performed with a medium of 97
samples (66–312) of patients with values representative of the
measurement range using 23 assays (vitB12, folate, TSH, freeT4,
antibody anti-tyroglobulin, antibody anti-thyroid peroxidase, testosterone, estradiol, FSH, IgG anti-toxoplasma, IgG anti-treponema
pallidum, CA19.9, alfa-fetoprotein, PSA, freePSA, Insulin, CEA,
CA15.3, CA125, IgG anti-HVA, IgG anti-HBs, procalciytonin, NTproBNP). Passing-Bablok regression and Bland-Altman analyses were
performed to evaluate the correlation and the differences by Medcalc
software.
The precision assay was carried out by measuring 2 levels of
quality control over 20 days to study the inter-assay precision and 10
times in a single batch to intra-assay precision.

Twenty-two analytes were measured in haemolysate treated plasma
to determine the HI that lead to a signiﬁcant change compared to baseline
value. Analytes were assessed at one to three concentrations according to
their sensitivity to haemolysis and their clinical application. The
acceptable HI was determined using the threshold of total change limit
(TCL), the 10% change (10%⊗) and the analytical change limit (ACL).
Results
Acceptable HI was highly different according to the threshold chosen
for most analytes and was also dependent to the analyte concentration
for alkaline phosphatase, alanine aminotransferase, aspartate aminotransferase, creatine kinase, iron, haptoglobin and high sensitivity
troponin T. For all assays excepted phosphorus and lipase our owndetermined acceptable HI was higher than provided by manufacturers.
No haemolysis interference was observed for albumin, creatinine, CRP,
ferritin, procalcitonin even at an HI value of 1100 mg/dL.

Results

Conclusions

The inter-assay precision in all the assays was between 1.69 and
7.57% and intra-assay precision ranged from 0.89–6.7%.
According to Bland-Altman plot, no statistically bias was observed
in any assay studied. The slopes obtained in the evaluation method
comparisons using Passing-Bablok regression were between 0.8 and
1.21 and the intercept between −3.0-1.14. We found a signiﬁcant
difference only in CA15.3 and CA19.9.

This study highlights the need for laboratories to be aware from
the importance of the threshold choice and the need to determine
their own-acceptable HI according to analyte levels in order to
ensure a high quality of laboratory measurements and to optimize
the need of resampling.
doi:10.1016/j.cca.2019.03.062

Conclusions
All the results of the magnitudes measured with the new analyzer
showed good analytical performance and comparability with the
current analyzer. Although some magnitudes showed not interchangeable results, any of them involve clinical changes.
The new analyzer improves the speed, precision and performance
of the magnitude measurement for immunoassays.
doi:10.1016/j.cca.2019.03.061

M028
Harmonization protocols for Lp-PLA2 activity reagents: An initial
attempt in China
W. Danchen, G. Xiuzhi, H. Li’an, C. Xinqi, Y. Tingting, L. Honglei, X.
Liangyu, Y. Yicong, Y. Songlin, Q. Ling
Department of Clinical Laboratory, Peking Union Medical College
Hospital, Peking Union Medical College & Chinese Academy of Medical
Science, Beijing 100730, China
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Background-aim
Lp-PLA2 is a novel inﬂammation marker in cardiovascular
disease. Up to now, several manufactures have been registered LpPLA2 activity reagents in China Food and Drug Administration and
less studies reported the consistency among Lp-PLA2 assays.
Therefore, this study aimed at comparing the consistency of ﬁve
Lp-PLA2 activity assays and make an initial harmonization attempt.
Methods
Serum samples from 110 patients and 140 apparently healthy
individuals were collected for method comparison and reference
interval validation, respectively. Fresh human serum pools (847 U/L
and 442 U/L) were used to recalibrate assays. Lp-PLA2 activity of
samples was analyzed using ﬁve Lp-PLA2 assays at Beckman AU
5800 analyzer. Passing-Bablok regression equations and BlandAltman plots were used to estimate the relationship and bias among
Lp-PLA2 activity results obtained with different assays, using a 2.5%
conﬁdence interval (CI) and 97.5% CI to establish a laboratory
reference interval.
Results
Imprecision for ﬁve Lp-PLA2 assays varied from 0.8% to 2.9%. The
overall coincidence rates of Lp-PLA2 activity results ranged from
75.5% to 98.2%. The Passing-Bablok regression shows an excellent
linear correlation between Evermed and Diasys (R2 = 0.999), but the
linear correlation between Diazyme and Evermed was poor (R2 =
0.846). The R2 and correlation coefﬁcient r among assays were 0.846
to 0.999 and 0.8947 to 0.9993, respectively. The mean bias % among
assays except Diazyme were − 71.5% to 1.6% and − 2.0 to 11.6%
before and after recalibration (847 U/L). The reference intervals
established by the laboratory for DiaSys, Evermed, Hengxiao and
Zybio were 184 U/L -605 U/L, 208 U/L -704 U/L, 81 U/L -328 U/L, and
273 U/L -696 U/L, respectively.
Conclusions
We showed that harmonization increased the agreement of
results from assays except DiaZyme. Each laboratory should establish
its own reference interval for Lp-PLA2 activity.
doi:10.1016/j.cca.2019.03.063

M029
Quantiﬁcation Bence Jones Protein: Comparison between analytical methods
L. Demarinis, A. Lamanna, A. Marinaccio, S. De Francesco, I. Specchia,
F. Di Serio, T. Troiano
Department of Clinical Pathology, University Hospital of Bari, Italy
Background-aim
Identiﬁcation and quantiﬁcation Bence Jones Protein (BJP) is of
utmost importance in the diagnosis and monitoring of monoclonal
gammopathies. Convenient and reliable tools for detecting and
measuring BJP are needed to ensure best sensitivity. BJP detection
and quantiﬁcation include two distinct tests: urine immunoﬁxation
(u-IFE) and urinary protein electrophoresis followed by densitometric scan of the monoclonal peak, BJP concentration is calculated in

mg/L as a percent of the urine total protein measurement. We
assessed the performance of two different analytical methods: urine
protein capillary electrophoresis (UPCE) and high resolution agarose
gel electrophoresis (HR Hydragel).
Methods
Seventy-eight 24 h urine samples of patients with different
plasma cell dyscrasia was collected and their urine total protein
(UTP) range was 0,09–6,4 g/L (pyrogallol red method Vista Siemens).
Samples were tested with urine immunoﬁxation (Hydragel IF Sebia);
high resolution agarose gel electrophoresys (HR Hydragel); urine
protein capillary electrophoresys (UPCE) and ﬁnally Immunotyping
(IT) (Sebia). The IT assay was used only on samples with complicate
identiﬁcation monoclonal protein.
Results
Thirty-six samples were identiﬁed as lambda and forty-two kappa
BPJ. 15/78 were not quantiﬁed with both methods because UTP
lower than the detection limit. 9/78 were quantiﬁed only with UPCE.
54/78 samples were quantiﬁed with both methods. Passing- Bablok
regression analyses presented Pearson correlation coefﬁcient of r =
0,95 with a slope of 0.92 (95% conﬁdence interval [CI], 0.80 to 1.00)
and intercept of −17.81 (95% CI, −35.32 to −8.81).
Conclusions
Two methods show a good correlation in the samples with
proteinuria N0,150 g/L; but in the samples with low concentration
UTP, UPCE displays a higher sensitivity. Moreover two analytical
methods present considerable differences in the phases of the
analytical process: the preanalitic phase in UPCE is more burdensome because it involves a cycle of dialysing and concentration of the
sample; the analytical phase UPCE takes place in complete automation unlike Hydragel HR and the post-analytical phase is less difﬁcult
with UPCE for the use of the IT as well as being a more speciﬁc
method.
doi:10.1016/j.cca.2019.03.064

M030
Immunoturbidimetric assay for determination Procalcitonin Analytical evaluation and comparison with C-reactive protein as a
biomarker for systemic inﬂammation, infection, and sepsis
A. Dimitrova-Karamﬁlova, I. Petrova, N. Tomova, M. Mihailova
Department of Clinical laboratory, Medical Institute of the Ministry of
Interior, Soﬁa, Bulgaria
Background-aim
In the last 10–20 years Procalcitonin (PCT) has been examined
extensively as a marker for systemic inﬂammation, infection, and
sepsis, both singularly and in combination with other markers such as
C-reactive protein (CRP). The predominant assay used in most studies
has been an immunoluminometric and immunoﬂuorescent assays.
Methods
We evaluated the analytical characteristics of the latex particle
enhanced immunoturbidimetric method intended for the quantitative
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determination of PCT in human serum, EDTA or lithium heparin
plasma (Diazyme Laboratories, USA) on the Olympus 480 analyzer. We
compared the CRP values with PCT in 114 adult patients (55 men and
59 women), aged on average 44.87 years (18 to 86) who were
admitted to the emergency room with inﬂamation diseases.

representative values to cover the measurement range, were
analyzed by both analyzers. For the comparison, the non-parametric
Passing-Bablok regression was used through Analyse-it®.

Results

Day-to-day imprecision (CV) for over all assays and measured
materials was δ 2,6%, lower than limits acceptance maximum
permissible. The minimum and maximum relative bias observed
were − 0,1% at 51,3 pmol/L for HE4 and − 11,2% at 92,5 kint.u./L for
CA15–3, respectively.
Of the 9 tumor markers, only S100 was within the relative bias of
the Passing-Bablok 95% conﬁdence interval (95% CI). The remaining 8
analytes fell outside the 95% CI range. However, the observed relative
bias was well within the bias maximum allowable of those analytes.

Precision was b5% at all concentrations for within and between
batches. LoQ and LoB for AU 480 are lower than those determined by
the manufacturer for AU 400, respectively for LoB- 0.060 and LoQ
−0.125.
Values of PCT decreased by N50% per day at appropriate therapy,
reaching normal levels on the 3rd day after admission to the hospital.
While the values of CRP remain higher and reached normal levels at
5–7 days after the beginning of therapy. When antibiotic therapy is
adequate, PCT decreases, but if reinfection occurs again, rises in
contrast to CRP, which remains permanently increased.
Conclusions
The immunoturbidimetric PCT assay is shows good analytical
performance. It is therefore well suited for use in a routine clinical
laboratory in patients with systemic inﬂammation, infection, and sepsis.

Results

Conclusions
Although the study does not allow us to demonstrate that the
results are interchangeables with the current measurement systems,
the data show that the observed differences will not have a
signiﬁcant impact on the clinical interpretation of patients results.
doi:10.1016/j.cca.2019.03.066

doi:10.1016/j.cca.2019.03.065
M032
M031
Analytical performance of several tumor markers immunoassays
on cobas c8000-e801 analyzer
I. Cachón-Suárez, M.C. Gónzalez-Fernando, J. Ros-Pau, D. Dot-Bach
Laboratori Clínic Territorial Metropolitana Sud, Hospital Universitari de
Bellvitge, L'Hospitalet de Llobregat –Barcelona, Spain
Background-aim
Tumor marker kinetics is generally more important than
individual values. Changes in the measurement system of tumor
markers may involve changes in the clinical interpretation of results.
Clinical laboratory must study and advise the clinician on the impact
these changes may have on monitoring disease in patients.
The aim is to examine analytical characteristics of new 〈Fetoprotein (AFP), Cancer Antigen 15–3 (CA 15–3), Cancer Antigen
19–9 (CA 19–9), Cancer Antigen 125 (CA 125), Carcinoembryonic
antigen (CEA), Prostate Speciﬁc Antigen (TPSA), Free Prostate
Speciﬁc Antigen (FPSA), Human Epididymal Protein 4 (HE4), S100
Protein (S100) immunoassays on an automated analyzer cobas 8000
be801N (Roche Diagnostics) and to study the interchangeability of
results with the actual measurement system MODULAR ANALYTICS
E170 (Roche Diagnostics).
Methods
Day-to-day imprecision (CV) and relative bias were estimated
using two quality control materials, with different concentration,
over 20 day for every tumor marker.
Results obtained were compared with our quality laboratory
metrological requirements (maximum allowable values for imprecision and bias).
For the study of interchangeability, 35 to 55 fresh patient serum
samples (aliquots freeze at −20 °C for S100 and HE4), with

The performance evaluation of Snibe Maglumi 4000P for hormone assays
S. Genc, E. Ademoglu, F. Aydin, B. Omer
Istanbul University, Istanbul Faculty of Medicine Department of
Biochemistry, Turkey
Background-aim
The selection of accurate and precise test methods with advancing
technology and newly added methods is of great importance for
accurate diagnosis and treatment monitoring for clinical laboratories.
For this purpose, we evaluated the performance of the Snibe Maglumi
4000P for measuring adrenocorticotropic hormone (ACTH), antimullerian hormone (AMH), parathormon (PTH), cortisol, insulin-like
growth factor-1 (IGF-1), and growth hormone (GH) in comparison
with Cobas (Roche), and BCS-XP (Siemens) autoanalyzers which are
currently installed in our laboratory.
Methods
The study comprised 48 patients who admitted to the Central
Laboratory of Istanbul Faculty of Medicine. The ACTH, AMH, PTH,
cortisol, IGF-1, and GH results obtained using Maglumi 4000P were
compared with the results of the same samples from Cobas c501
(Roche), e601 (Roche) and BCS-XP (Siemens), using Deming
Regression and Bland Altman analysis. The precision, linearity and
comparison studies were performed according to Clinical Laboratory
Standards Institute (CLSI) guidelines.
Results
The precision results of the Maglumi and Roche for ACTH, AMH,
cortisol, PTH, IGF-1, and GH were between 0.7 and 4.1%. Both
analyzers demonstrated good linearity within the sample dilution
range (R2 N 0.99) The comparison of Snibe Maglumi 4000P yielded
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good correlation the following results; for ACTH; y = 7.7517 +
0.9382x, mean bias:17.4; for AMH; y = 0.4101 + 0.8991x, mean
bias:18.9; for cortisol; y = −12,8865 + 0.917x, mean bias: −16.3; for
PTH, y = 13.1121+ 0.9737x, mean bias = 3.7; for IGF-1, y = −0.2853
+ 0.9826x, mean bias: −2.6, for GH, y = −0.3535+ 0.7981x, mean bias
−15.1 The bias ranged between −2.6- 18.9 ng/ml).

Conclusions
This study shows that HLC correlated with tIgA better than CM-L
or CM-T (r = 0.82 vs 0.35). Furthermore, HLC was able to detect
more immunoparesis than total immunoglobulin quantiﬁcation.
Overall, Hevylite and HLC seem to be a very useful tool for the
quantiﬁcation of IgA MC and immunoparesis.

Conclusions
doi:10.1016/j.cca.2019.03.068
According to our results, the best combination of a good
correlation and bias were found for PTH, and IGF-1. For other tests,
the results of Maglumi 4000P should be interpreted with clinical
relevance and accordingly reported .
doi:10.1016/j.cca.2019.03.067

M033
Usefulness of Hevylite for immunoglobulin A monoclonal component quantiﬁcation
D. Galán Donlob, R.M. Lillo Rodrígueza, C. Donlo Gila, A.M. Grijalba
Uchea, M. Nuín Baldaa, A. Galar Aizpúna
a
Complejo Hospitalario de Navarra, Spain
b
Duke University School of Medicine, NC, USA
Background-aim
The quantiﬁcation of Immunoglobulin A (IgA) monoclonal
component (MC) can be challenging due to IgA's migration pattern
overlapping with the one of beta globulins, especially when in
concentrations below 10 g/L. Hevylite allows quantiﬁcation of IgA
associated to either kappa (K) or lambda (L) light chains using
nephelometric or turbidimetric methods, an ability that could be
useful in this scenario.
AIM: To assess the usefulness of Hevylite for quantiﬁcation of IgA
MC.
Methods
79 samples from 79 patients with IgA MC concentrations were
tested as follows:
1. Capillary protein electrophoresis and immunotyping were performed and MC quantity was measured using the tangential (MC-T)
and longitudinal (MC-L) area under the curve of the proteinogram.
2. Turbidimetric total serum immunoglobulin A (tIgA), G and M was
quantiﬁed.
3. IgA-K and IgA-L pairs (HLC) were tested using Hevylite (Binding Site).
Analyse-it software was used to perform statistical analysis.
Results
Relative differences in the calculated amounts of HLC and IgA,
CM-L, and CM-T were 26%, 40%, and 72%, respectively.
Correlation coefﬁcient between total HLC (IgA-K + IgA-L) and
tIgA was r = 0.82; between CM-L and clonal HLC, r = 0.75; and
between CM-T and clonal HLC, r = 0.71; while between tIgA and
CM-L or CM-T, it was r = 0.35.
Passing-Bablock ﬁt test for total HLC showed no signiﬁcant
differences between tIgA and total HLC measurement.
Immunoparesis was detected in 37 out of 79 samples using HLC
vs 16 detected by total immunoglobulin quantiﬁcation.

M034
New strategy of early detection of myelodysplastic syndromes on
the complete blood count with Unicel DxH 800 Coulter® analyzer
N. Ravaletb, F. Picoub, M. Gombertb, A. Foucaultb, E. Renoultb, E.
Gyana, S. Lachotb, E. Raultb, O. Heraultb
a
CHU de Tours, Service d'hématologie & thérapie cellulaire, Tours,
France
b
CHU de Tours, Service d'hématologie biologique, Tours, France
Background-aim
Moderate anemia affects a substantial fraction of the elderly
human population and blood smear analysis can help to guide
towards a diagnosis of myelodysplastic syndrome (MDS). Nevertheless, in medical laboratories, review of blood smear is performed only
if quantitative or qualitative ﬂag on the complete blood count are
detected. Consequently, the suspicion of MDS could be delayed
because of the absence of systematic blood smear triggering, this
smear being crucial to induce the diagnosis process by cytological
analysis of bone marrow aspiration. The Unicel DxH 800 Coulter
Cellular Analysis System measures and/or calculates 126 cytological
parameters based on photometry, impedance or light scatter but
only 23 are used for complete blood count. In this study, our goal
was to optimize the use of all generated data and more particularly
unexploited parameters (so-called “research parameters”) to propose new mathematical model allowing the early detection of
subclinical patients suffering from MDS by triggering cytological
analysis.
Methods
This retrospective / monocentric study compared the results of
126 parameters measured by the DxH 800 Hematology Analyzer
from peripheral blood samples of 101 patients suffering of MDS to 88
healthy volunteers. Statistical analyses were performed using
Rstudio version 1.0.153. The normal distribution of values was
studied by Shapiro-Wilk tests (p-value = .1) and the homoscedasticity by Levene tests (p-value = .05). Means comparisons were
computed by Wilcoxon and Student tests. Principal component
analysis (PCA) was performed using FactoMineR. The logarithmic
logistic regression was done thanks to the glm () function of the stats
package.
Results
Our mathematical strategy using 10 new “research parameters”
induced speciﬁc “MDS” ﬂag triggering cytological analysis of diagnosed
MDS patients. Moreover, 11 out of 101 CBC from MDS patients failed to
generate ﬂag for blood smear analysis when analyzed without the
optimization proposed in this study, and interestingly, our algorithm
also generated a “MDS patient” ﬂag for these patients.
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Conclusions

M036

Finally, we developed an original mathematical strategy using 10
“research parameters” of the Volume Conductivity Scatter module of
the UniCel DxH 800 Coulter® analyzer to early detect subclinical
MDS by selective triggering of cytological analysis.

Validating Alinity immuno- and clinical chemistry assays for
routine use
W. Huf, C. Gränitz-Trisko, U. Köller
Department of Laboratory Medicine, Hietzing Hospital, Vienna, Austria

doi:10.1016/j.cca.2019.03.069
Background-aim
M035
Evaluation for analytical and iron deﬁciency anemia diagnosis
performance of three soluble transferrin receptor measurement
systems: A retrospective study
L. Hou, X. Cheng
Department of Laboratory Medicine, Peking Union Medical College
Hospital, CAMS, China
Background-aim
To investigate the application value of soluble transferrin receptor
(sTfR) kits based on three different methods for the diagnosis of iron
deﬁciency anemia (IDA).
Methods
The sTfR concentrations in two groups of patient specimens with
high-level and low-level sTfR concentrations and in quality control
materials were measured four times a day for ﬁve consecutive days
to evaluate the precision of the three methods. We selected patients
with IDA, anemia of chronic disease (ACD), or chronic diseases with
iron deﬁciency anemia (CIDA) and apparently healthy subjects. sTfR
kits based on three different methods were used to measure the
serum sTfR concentrations in all subjects. The cut-off points for an
IDA diagnosis using these three assays and their corresponding
clinical sensitivities and speciﬁcities were calculated by receiver
operating characteristic (ROC) analysis.
Results
For the diagnosis of IDA, the cut-off points of sTfR measured by
the
chemiluminescent,
immunoturbidimetric,
and
immunonephelometric assays were 2.5, 55.0, and 2.5 mg/L, respectively. The corresponding sensitivities were 80.7%, 83.8%, and 73.2%,
the speciﬁcities were 84.2%, 83.1%, and 91.5%, and area under the
curve were 0.65, 0.67, and 0.65, respectively. The sTfR concentrations
measured by the different methods were signiﬁcantly higher in the
IDA and CIDA groups than in the other two groups (P b .05).

Alinity is a next-generation family of systems designed to simplify
diagnostics and to test patient samples precisely, accurately and
efﬁciently. Objective of our evaluation was to evaluate the analytical
performance of the Alinity assays for clinical chemistry and
immunological parameters and to compare results to the currently
used ARCHITECT methods.
Methods
Assessment of assay precision was based on guidance by CLSI
documents (EP5). For qualitative assays, assessment of the ability of
accurately classifying positive and negative results based on deﬁned
cut-offs was checked; for quantitative clinical chemistry and immunological assays assessment was performed according to CLSI EP9
guidance using a minimum of 19 samples across assay reportable
ranges. Veriﬁcation of reference interval was performed according to
CLSI EP28-A3 taking a minimum of 19 samples from apparently healthy
individuals with b10% outside of the proposed reference interval.
Results
Precision for selected Alinity clinical chemistry assays was at CV
levels of below 2%, for selected quantitative and semi-quantitative
immunochemistry assays below 3% and 8%, respectively. For the clinical
chemistry parameters correlation coefﬁcients between 0.940 and 1.000
were seen. Slope from the linear regression analysis was close to 1,0 for
most parameters with average bias below 12% except for open
applications assays Lipase and Cholinesterase. For IA assays the
coefﬁcient of correlations were ranging between 0.825 and 1.112.
Linear regression equation provided slopes between 0.875 and 1.112
except for CEA, where slope was 0.767. ARCHITECT reference intervals
were also veriﬁed and conﬁrmed for the majority of Alinity parameters.
Conclusions
Immuno- and clinical chemistry assays on the Alinity systems
demonstrated acceptable performance for precision. Agreement
between Alinity and ARCHITECT assays was excellent. ARCHITECT
reference intervals can be used for Alinity.
doi:10.1016/j.cca.2019.03.071

Conclusions
The sTfR kits based on the three different measurement methods
presented promising analytical performances and met the clinical
requirements for sensitivity and speciﬁcity, but the different
measurement methods had markedly different cut-off points for an
IDA diagnosis.
doi:10.1016/j.cca.2019.03.070

M037
Six case-based recommendations for designing mobile health
applications and chatbots
S. Kiefferc, A. Koa, G. Koa, D. Grusonb
a
Biokortex, Paris, France
b
Cliniques Universitaires Saint-Luc, Université catholique de Louvain,
Brussels, Belgium
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Institute for Language and Communication, Université catholique de
Louvain, Louvain-la-Neuve, Belgium
Background-aim
Over the last decade, the use of wearables and mobile applications for the monitoring of patient's biological parameters, lifestyle,
medical adherence or enrolment in clinical trials has tremendously
increased. However, recommendations for the design of such
applications are still missing.
Methods
This work builds on observations from three recent projects
aiming at developing digital applications, one for the empowerment
of patients with diabetes, another one for the engagement of patients
in clinical trials and one centered on a chatbot to drive salivary
cortisol testing.
Results
We identiﬁed six important recommendations:
1. Build a multidisciplinary consortium of partners (medical experts,
IT specialist, project and UX manager) where each member
represents a speciﬁc discipline, relevant to address the clinical
needs and to lead the project development.
2. Involve patients continuously throughout the project lifecycle and
adopt an apprentice posture while meeting them. Encourage
patients to share their perspective about the product and disclose
insights about their needs and expectations. However questionnaire biases must be avoided.
3. Do not substitute consortium partners for real patients. Admittedly, all partners have an advanced knowledge of the problem but
they lack perspective on the real needs of patients. Moreover, they
cannot restitute exactly users' mental model, behavior or attitude.
4. Develop an application with few “call to action” but predict
evolutions. Good user experience (UX) design is key for product
acceptance. UX design requires technical and scientiﬁc staff and
expertise in human-computer interaction, human factors or usercentered design.
5. Integrate UX methods and artifacts throughout the project
lifecycle. UX methods can help signiﬁcantly to reduce development time and costs, whereas UX artifacts can efﬁciently support
communication within consortium and patients.
6. For educational tools, the development and inclusion of evidencebased and peer-reviewed content is mandatory to improve the
literacy of users. The use of artiﬁcial intelligence could help patient
in his pathology's understanding.
Conclusions
Our recommendations should help the development of efﬁcient
applications and chatbots.
doi:10.1016/j.cca.2019.03.072

M038
Comparison of fecal calprotectine determination with turbidimetry and chemiluminiscence
J.M. Maesa, S. Martin, C. Elena, A.M. Gallego, A. Perez-Perez
Clinical Biochemistry, Virgen Macarena Hospital, Sevilla, Spain

Background-aim
Calprotectine is a heterocomplex compound of calcium and zinc
binding proteins S100A8 and S100A9. It constitutes N60% of the
cytosolic proteins in the neutrophils inﬁltrated in the intestinal
mucosa during inﬂammatory response. The concentration of fecal
calprotectin is an indication of severity in intestinal inﬂammation.
Thus, the measurement of fecal calprotectine is considered a noninvasive screening to differentiate between inﬂammatory bowel
disease and irritable bowel syndrome.
The recommended cut-off is 50 μg /g. Concentrations below this
are considered normal. Concentrations over 200 μg /g are indicative
of bowel inﬂammation.
The aim of this study is to compare two methods to determine
fecal calprotectine, Liaison Calprotectine® (chemiluminescence) and
Buhlmann fCAL® (turbidimetry).
Methods
Forty nine samples of different patients were analyzed with both
methods. To compare the methods we calculated the correlation (r)
with 95% conﬁdence interval (CI) and p value, and Passing-Bablok
linear regression.
Results
N = 49. Range (μg/g): Buhlmann = 3838.9; Liaison = 2835.0.
Liaison vs Buhlmann: r = 0.8019 (0.672–0.884), p b .0001; PassingBablok (μg/g): Intercept: −24.53 (−66.34–2.58); Slope: 0.563
(0.456–0.708).
Conclusions
Both methods present similar results, with a good correlation (r
= 0.8019) that is statistically signiﬁcant (p b .0001). In the linear
regression, CI of the intercept includes zero (−66.34–2.58), so there
is no constant difference. There is a proportional difference (the
slope CI does not include the unity), with lower values for Liaison
method. These methods are not interchangeable.
doi:10.1016/j.cca.2019.03.073

M039
Latex-enhanced immunoturbidimetric assay for procalcitonin:
Methods comparison, analytical and clinical performance
R. Ribeiro, C. Queiroz, C. Pereira, R. Bartolo, G. Marques, C. Chaves, F.
Fontes
Department of Clinical Pathology, Centro Hospitalar e Universitário de
Coimbra, Portugal
Background-aim
Procalcitonin (PCT), a precursor of calcitonin, is elevated in
circulation of patients with invasive bacterial infections, differentiating sepsis from noninfectious and thereby, also being a useful
guide to antibiotic de-escalation. We sought to evaluate the
accuracy of a novel latex-enhanced immunoturbidimetric procalcitonin assay from Beckman Coulter (AU-PCT) against the
routine methods in use at our laboratory, the B•R•A•H•M•S PCT
assays in Kryptor (Thermo Scientiﬁc) (K-PCT) and in Architect
i16200 (Abbott) (A-PCT).

Abstracts / Clinica Chimica Acta 493 (2019) S13–S75

Methods
Procalcitonin measurements (n = 414) were undertaken
throughout 2017 and 2018 in the Core Lab of the Clinical Pathology
Department of Centro Hospitalar e Universitário de Coimbra. Routine
samples were collected in heparin lithium and centrifuged. Plasma
samples were used for PCT measurements in Kryptor (n = 104) or
Architect (n = 103), and then matched in Beckman Coulter AU5800
(n = 207). Standardized internal quality control procedures were
checked and performed every day.
Results
The AU-PCT median and interquartile range was 0.37 (0.16–0.88)
ng/mL. Linear regression analysis showed that the AU-PCT results
were well correlated with comparators, both separately (r = 0.840,
r2 = 0.706 for K-PCT and r = 0.978, r2 = 0.957 for A-PCT) and
overall combined (r = 0.940, r2 = 0.883). Moreover, after stratiﬁcation of PCT values according to clinical cut-offs, the AU-PCT assay
demonstrated excellent agreement with comparators, for 0.5 ng/mL
(sensitivity = 0.92, 0.94, 0.90; speciﬁcity = 0.82, 0.81, 0.82; PPV =
0.69, 0.70, 0.68; NPV = 0.96, 0.97, 0.95, respectively for combined, APCT and K-PCT) and 2.0 ng/mL, (sensitivity = 0.89, 0.83, 0.94;
speciﬁcity = 0.97, 0.96, 0.98; PPV = 0.81, 0.71, 0.88; NPV = 0.98,
0.98, 0.99, respectively for combined, A-PCT and K-PCT). None of the
PCT assays was signiﬁcantly correlated with C reactive protein (P N
.05).
Conclusions
In this study using routine clinical samples, the new Beckman
Coulter PCT assay demonstrated good performance and analytical
precision when compared with standard methods. Precision of AUPCT increased for clinically relevant samples with PCT N 2 ng/mL.
Further combination with microbiological information is expected to
increase the value of PCT in clinical reasoning.

Our hypothesis was that UA_c interferences were paraproteinassociated factitious results.
Methods
We planned to measure uric acid using the two reagents available
for ADVIA® 2400 (UA, UA_c) and, in addition, Dimension Vista® Uric
Acid (URCA) method (not Trinder based). Serum protein electrophoresis (SPEP) and immunoﬁxation electrophoresis (IFE) were
conceived to detect monoclonal gammopathies in those samples.
We collected 98 samples from 59 patients with UA_c abnormal
reactions caused by large absorbances in sample blanks, as stated in
ADVIA® 2400 reaction monitor screen. Additionally, we selected
samples from 11 patients with UA_c results below assay range but
normal reactions.
Results
All samples (n = 11) from patients with UA_c results below assay
range but normal reactions gave uric acid results below assay range for
URCA and UA also. Only 3 samples with UA_c abnormal reactions (n =
98) were not able to be measured normally for URCA and UA. SPEP and
IFE data from 55 patients with abnormal results for UA_c conﬁrmed that
an IgM paraprotein was present when UA_c results were interfered. We
found this interference to be dependent of UA_c lot reagent.
Conclusions
In conclusion, UA_c reagent seems to be more prone to IgM
paraprotein interference than UA. Considering that paraproteins
interference could be caused by paraprotein precipitation, insolubility of this proteins in UA_c speciﬁc physico-chemical circumstances:
pH and ionic strength, presence of preservatives and surfactants, …,
could be considered as an explanation of this.
doi:10.1016/j.cca.2019.03.075

doi:10.1016/j.cca.2019.03.074
M041
M040
IGM paraprotein interference with ADVIA® 2400 uric acid
concentrated reagent method

Fully automated extraction coupled to LC-MS/MS: Application to
the quantitation of about 250 compounds of interest in
toxicology

M.A. Riveiro Cruz, A. Castaño Panchuelo, C. Talavero González, P.
Estévez Fidalgo, N. Lampón Fernández
Department of Laboratory Medicine, Clinic University Hospital of
Santiago de Compostela, Spain

T. Robina, A. Barnesb, N. Loftusb, S. Dulaurenta, P. Marqueta, S. El
Balkhia, F. Saint-Marcouxa
a
Department of Pharmacology and Toxicology Limoges University
Hospital, France
b
Shimadzu, Manchester, UK

Background-aim

Background-aim

Marked underestimation of uric acid levels by the Trinder
reaction has been described previously in patients with IgM, but
not IgA or IgG, monoclonal gammopathy. We had previously
detected this uncommon interference in samples from a few known
hematological patients using Uric Acid Reagent (UA, Ref 07497014,
Siemens) in the ADVIA® 2400. Surprisingly, we started to detect
more frequently patients with negative uric acid results when we
moved to Uric Acid Concentrated Reagent (UA_c, Ref 04993452,
Siemens); known patients with an IgM monoclonal gammopathy not
affected previously by this interference but patients without any
medical history of monoclonal gammopathy also. Samples affected
by this interference were frozen for further studies.

Forensic and toxicological drug screening has a number of
challenges with importance for rapid sample analysis and reporting
with the need for quantitative results. Extraction procedures
typically used for LC-MS/MS analysis often require manuals steps in
sample preparation. To eliminate these manual steps and decrease
sample extraction time, a fully automated extraction method was
developed. To identify and quantify over 240 compounds in a single
run, an MRM spectrum mode method was developed. The acquisition was performed in positive and negative mode with up to 15
MRM transitions per compound, each with optimized collision
energy. Ion intensities from each transition were used to construct
an MRM spectrum that could be used to search against registered
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library spectra. As conventional MRM method, MRM transition
enable quantiﬁcation of the compound.

considered necessitating a screening workﬂow to broaden the panel
of compounds analyzed.

Methods

doi:10.1016/j.cca.2019.03.076

The method was developed to screen whole blood, plasma and urine
for a panel of 248 compounds including anticoagulants, antidepressants, antiepileptics, antipsychotics, barbiturates, beta-blockers, benzodiazepines, diuretics and drugs of abuse (cannabinoids, cocaine,
amphetamines, opioids). For each compound, the calibration curve
was designed by taking into account its therapeutic range. Extraction
procedure was fully automated on a programmable liquid handler
(CLAM-2000, Shimadzu Corporation) and the extract was directly
injected and analyzed on a LC-MS/MS system (LCMS 8060, Shimadzu
Corporation) with no human intervention. The method was validated
according to the requirements of ISO 15189 for the 248 compounds. A
robustness study was performed to evaluate how long acceptable
quantitative accuracy could be provided by using historic calibration
curve data ﬁles for toxicological applications. For this, freshly prepared
quality control samples (containing 16 compounds out of 248) were
quantiﬁed using historic calibration standard data ﬁles from up to 4
weeks old. The screening method was compared with others quantitative methods using in routine in the laboratory of Limoges.
Results
Extracts were automatically prepared in 8 min using 50 μL of
sample to which 100 μL of acetonitrile and 10 μL of deuterated internal
standard compounds were added (CLAM-2000, Shimadzu Corporation). After mixing, samples were ﬁltered into LC vials and 3 μL injected
for analysis. Chromatographic separation was performed in 18 min by
reversed phase UHPLC (Nexera LC, Shimadzu Corporation using a
Restek Biphenyl 2.7 μm 2.1 × 100 mm column). About 26 min were
needed to obtain the ﬁrst results, then the system produced a result
every 18 min (extraction and separation being performed in parallel).
The MRM transitions were measured throughout the entire analysis
period using MRM peak intensity to create an MRM-spectrum. MRM
transitions were set with 1 msec pause time and from 1 to 15 msec
dwell time. All the compounds were successfully validated for our
predeﬁned accuracy and CV acceptance criteria, depending on the
matrix. Investigation in to the system stability and robustness by
repeat quality control analysis demonstrated that samples could be
quantiﬁed with an acceptable uncertainty using a calibration curve
dating up to one month. The method was applied to the analysis of 188
patient samples including driving under the inﬂuence of drugs (DUID),
psychiatric hospital treatment and routine drug of abuse testing and
compared to results from others validated LC-MS/MS method. Both
methods were in good agreement (r2 = 0.85; slope 0.81).
Conclusions
A fully automated LC-MS/MS method was validated to identify
and quantify a panel of about 250 compounds. MRM spectrum added
conﬁdence in compound identiﬁcation reducing both false positive
and false negative results and MRM transition enabled quantiﬁcation
of the identiﬁed compound.
This assay has now been implemented for routine toxicological
quantitative screening patient samples. Methods for drug screening
typically operate on a N 24 h sample to result cycle time requiring
ﬁrst preliminary analysis to identify target compounds and secondary analysis for quantitative analysis. In this work sample preparation and analysis was completed in under 30 min, a time rapid
enough to provide treatment choice, for example, between acetylcysteine and naloxone. Whilst patients may exhibit symptoms
consistent with opioid overdose, drug combinations also need to be

M042
Apolipoprotein A-1 assay performance on the binding site
Optilite® turbidimetric analyzer
C. Aldridgeb, B. Webera, M. Grimmlera, B. Sroab, F. Murphyb, D.
Mattersb, S. Hardingb
a
DiaSys Diagnostic Systems GmbH, Alte Strasse 9, 65558 Holzheim,
Germany
b
The Binding Site, 8 Calthorpe Road, Birmingham, UK
Background-aim
The Optilite Apolipoprotein A-1 (Apo A-1) assay quantitatively
measures in vitro serum Apo A-1 concentration via the Binding Site
Optilite analyzer. This quantiﬁcation assists the assessment of the risk of
atherosclerotic cardiovascular disease and other lipid disorders. Expression of Apo A-1 may enable determining the plasma level of high
density lipoprotein (HDL) as Apo A-1 is a major protein component of
HDL. High concentrations of Apo A-1 and HDL cholesterol suggest a
decreased risk of coronary heart disease (CHD). Apo A-1 functions as a
cofactor for lecithin cholesterol acyltransferase, which is vital in
removing excess cholesterol from tissues. Apo A-1 concentration, as
well as other lipoproteins such as Apolipoprotein B and Lipoprotein (a),
can offer additional useful information for investigating CHD risk.
Methods
The measuring range of the assay is 0.193–2.750 g/L at the standard
1 + 3 dilution, with an overall sensitivity of 0.048 g/L at the reﬂex low 1
+ 0 dilution. Interference testing was performed following CLSI EP07A2 using 6 potential interferents including triglyceride, Intralipid and
haemoglobin at 2 testing levels; the medical decision point (1 + 3
dilution) and a pathological level (1 + 0 dilution). A precision study was
performed according to CLSI EP05-A2 over 20 days using one reagent lot
on one analyzer. The study was carried out using 3 samples with
different analyte concentrations. The acceptance criteria was b4% CV for
within run precision. A comparison study to the Hitachi 917 assay was
performed using 150 samples ranging from 0.326 g/L to 2.847 g/L. A
Limit of Quantitation (LoQ) veriﬁcation study was based on CLSI EP17-A
and is deﬁned as the bottom of the overall measuring range at 0.048 g/L.
A linearity study was completed following CLSI EP06-A.
Results
No signiﬁcant assay interference effects were observed, all results
b10% from a blank sample. The within run precision coefﬁcients of
variation (CVs) were as follows: 2.7% at 0.36 g/L, 1.5% at 1.06 g/L and
2.0% at 2.06 g/L. The comparison Passing and Bablok was y = 0.91x
+ 0.07. The linear response over the analyte range was 0.09–3.74 g/L
at the standard 1 + 3 dilution using a serially diluted serum sample.
Conclusions
The Apo A-1 assay for the Optilite delivers a reliable and precise
method for quantifying serum Apo A-1 concentration.
doi:10.1016/j.cca.2019.03.077
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M044

IGE assay performance on the binding site Optilite® analyzer

Evaluation of access sensitive Estradiol with respect to access
Estradiol (Beckman Coulter)

J. Seibakab, C. Aldridgeb, S. Casparia, B. Webera, M. Grimmlera, B.
Sroab, F. Murphyb, M. Mccuskerb, D. Mattersb, S. Hardingb
a
DiaSys Diagnostic Systems GmbH, Alte Strasse 9, 65558 Holzheim,
Germany
b
The Binding Site, 8 Calthorpe Road, Birmingham, UK

E. Stennerb, A. Chiccob, G. Barbatia, M. Rusciob
a
Biostatistics Unit, Department of Medical Sciences, University of Trieste,
Italy
b
SC Laboratorio Unico di ASUITs, Burlo, Gorizia e Monfalcone, Azienda
Sanitaria Universitaria di Trieste, Italy

Background-aim
Background-aim
The Optilite Immunoglobulin E (IgE) assay quantitatively measures
in vitro serum IgE using the Binding Site Optilite analyzer. This aids in
the diagnosis of abnormal protein metabolism and a lack of ability to
resist infectious agents. IgE is one of the 5 classes of immunoglobulins
and is a characteristic Y shaped immunoglobulin, which is possible due
to the disulphide bond adjoining 2 identical heavy chains and 2
identical light chains. It is believed IgE functions in parasite defense
and is a mediator in type I hypersensitivity reactions. Increased serum
concentrations of IgE can be seen in the following: parasitic infection,
hyper-IgE syndrome, atopic diseases, diseases with T cell dysfunction,
severe burns, certain malignant tumours and graft-versus-host
disease. This immunoassay is useful for detection of IgE serum
concentrations and diagnosis of atopic diseases. Harmless antigens
(pollen, house dust mites) stimulate B cells to make speciﬁc IgE which
bind to mast cells and this extends their half-life. The mast cell bound
IgE are cross linked when in contact with the antigen again. The cell is
degranulated and mediators are released. This causes symptoms of hay
fever, asthma, and atopic eczema.
Methods
Interference testing followed CLSI EP7-A2, using 5 potential
interferents: rheumatoid factor (446.5 IU/mL), haemoglobin (575 IU/
mL), unconjugated bilirubin (68.5 mg/dL), conjugated bilirubin (74.3
mg/dL) and Intralipid (176 mg/dL). A precision study was performed
according to CLSI EP5-A2 over a period of 5 days using one reagent lot
on one analyzer. The linearity study was based on CLSI EP06-A. The
limit of quantitation (LoQ) was veriﬁed using a study based on CLSI
EP17. Comparison was carried out using 144 samples.
Results
No signiﬁcant interference effects were observed. The between run
precision coefﬁcients of variation are: 5.34% at 84.8 IU/mL, 3.19% at
106.0 IU/mL, 1.66% at 240.3 IU/mL and 2.61% at 754.6 IU/mL. The assay
was shown to be linear over a range of 3.6–1351.5lU/mL at the
standard 1 + 4 dilution. LoQ for this assay was shown to be equivalent
to the bottom of the overall measuring range, 10 IU/mL. Comparison
showed good agreement in correlation to an alternative assay (Passing
and Bablok y = 0.97× + 0.59, linear regression r = 0.999).
Conclusions
Serum IgE can be reliably and precisely quantiﬁed via the Optilite
IgE assay, which correlates well with existing methods.
doi:10.1016/j.cca.2019.03.078

Estradiol assay is usually ordered for women to assess ovulatory
status and it is considered a valuable tool also in the assessment of
sexual development in children, anovulation and/or amenorrhea,
polycystic ovary syndrome, and causes of infertility and menopause.
High sensitivity and broad dynamic measuring range are essential to
improve the accuracy and efﬁciency.
The new Access Sensitive Estradiol has been recently updated:
new monoclonal antibodies, new paramagnetic particles with low
background, improved limit of blank, limit of detection and limit
of quantiﬁcation. Moreover, this method is characterized by a
great dynamic measuring range and a long (28 days) on board
stability. The aim of this study was to evaluate the new Access
Sensitive Estradiol with respect to the currently used Access
Estradiol.
Methods
56 serum samples were processed on DXI800 (Beckman Coulter)
using Access Estradiol and Access Sensitive Estradiol, simultaneously.
Total imprecision within the laboratory was calculated by running
ﬁve replicates of a plasma pool (P) (concentration of approximately
23.9 pg/mL) and two internal quality controls (IQC) (Biorad Immunoassay L1: approximately 45.5 pg/mL; L2: approximately 257.3 pg/
mL) for ﬁve times. Statistical analysis: Passing-Bablok regression and
Bland-Altman test.
Results
Total imprecision within the laboratory was consistent with
claims made by the manufacturer (Total imprecision b10% around
30 pg/mL). Passing Bablok regression. Intercept: -14.97 [95%CI:
-20.88 to −10.01]; slope: 0.78 [0.74 to 0.85]. Bland Altman. Mean
absolute bias: 46.58 [35.6 to 57.6]; lower limit: −28.6 [−47.6 to
−9.5], upper limit: 121.7 [102.6 to 140.8].
Conclusions
The constant and proportional differences that we observed with
our data suggested that the reference intervals need to be changed.
Moreover, the high sensitivity together with good precision,
especially at lower limits, suggest that this assay can be used safely
for different clinical needs.
doi:10.1016/j.cca.2019.03.079
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M045
Direct mobile phone integrated new generation blood glucose
monitoring strips

APBA were used as monomers for the glucose recognition receptors.
This study is the ﬁrst molecularly imprinted chronoimpedimetric real
time glucose monitoring sensor study in the literature.
doi:10.1016/j.cca.2019.03.080

Z.O. Uygun
Ege University, Turkey
Background-aim
All over the world, the glucose monitoring device market shares
12 billion dollars with a grow rate of 10% per year by 2020 and there
are also N415 million diabetics in the world. There are different type
of glucometers and the technology has been developing by
considering the diabetics needs. Diabetics use these devices to
control their blood sugar levels to prevent different clinical
situations. These devices are also a type of biosensor and they are
combination of an electronic device that read the glucose signals that
occurred by biosensor strip and a disposable strip that conduct blood
glucose level signals to the device, what includes glucose oxidase or
glucose dehydrogenase. In this project to overcome these disadvantages, artiﬁcial recognition agents are used for glucose monitoring.
These artiﬁcial glucose recognition agents of polymers are placed on
the platinum electrode surface instead of biological molecules. It is
provided real time detection with the biomimetic recognition
receptors by using chronoimpedance technique.
Methods
In our protocol, afﬁnity-based interaction with glucose speciﬁc
polymers was basis of the detection system. Since artiﬁcial receptors
have been used on these electrodes, reusability by washing the
electrodes allows electrodes to be reused, so that the electrodes have a
potential for reuse. As recognition monomers, 3-aminophenyl boronic
acid is used for glucose imprinting because of it diol formation
capacity. The electrode can recognize the glucose in the blood sample
by providing reusability, regeneration, provide lower cost for each
detection and will not be affected by external factors such as blood
compositions. The glucose imprinted chronoimpedimetric sensor
technologies for blood sugar monitoring in a kinetic detection mode
instead of steady-state impedimetric detection.
Results
Calibration curve was prepared between 20 and 800 mg/dL. LOD
was calculated 6.064 mg/dL, LOQ was calculated as 18.38 mg/dL. Our
sensors were tested for twelve times for the same concentration of
the sensor, after 12 times usage the performance of the sensor drops
N5%. Reproducibility of the sensor is also good for the 18 times
calibration curves R2 was calculated as 0.9866 ± 0.0066. Recovery
was calculated as 98.6 ± 1.62%. Recovery was calculated by using
105 mg/dL Glc Serum Sample, which was monitored by autoanalyzer
and into this sample 50 mg/dL Glc added and our sensor response
was 147.92 ± 2.43 mg/dL (n = 5). NIP sensor shows no response of
the extraction process of the glucose. The sensor response linearity
continues for 11 s then impedance curves shows slow increase. After
the 11 s other cavities continues to ﬁlled by glucose selectivity by a
slow rate, then the sensor response can be chosen as 11 s to the
glucose detection. The sensor responses were also showed a good
saturation curves for glucose sensing.
Conclusions
In conclusion, we successfully prepared chronoimpedimetric
glucose sensor by molecular imprinting technology. Pyrrole and

M046
Evaluation of the comparability between Atellica CH 930 Clinical
Chemistry Analyzer and ADVIA Chemistry XPT
R. Wijngaard, N. Rico, H. Castellà González, J.L. Bedini
CORE Laboratory, CDB, Hospital Clinic Barcelona, Spain
Background-aim
The new Atellica CH 930 Clinical Chemistry Analyzer (Siemens
Healthineers) has been recently installed in our laboratory. For this
reason, the aim of our study was to evaluate the comparability of
Atellica CH 930 and our current analyzer, ADVIA Chemistry XPT, by
performing a method comparison study.
Methods
Fourteen different chemistry tests were compared between both
analyzers: alkaline phosphatase (ALP), amylase (AMYL), direct
bilirubin (DBIL), creatine kinase (CK), total cholesterol (CHOL),
gamma-glutamyltransferase (GGT), haptoglobin (HP), HDL cholesterol (HDL), inorganic phosphorus (IP), iron (FE), LDL cholesterol
(LDL), magnesium (MG), total protein (TP) and uric acid (UA).
Routine patients' serum samples were carefully selected in order to
cover the entire clinically meaningful measurement range. Samples
were obtained from different days and the measurement for each
specimen in both analyzers was performed within a period of 2 h.
The chemistry parameters tested were compared using the nonparametric Passing-Bablok regression procedure.
Results
The number of samples (n), the regression eqs. [CI 0.95] and their
respective correlation coefﬁcients (r) were:
ALP (n = 108) y = −0.3[−1.3;0.5] + 0.94[0.93;0.95]x, r = 0.998;
AMYL (n = 100) y = −1.0[−1;0.1] + 1[0.97;1]x, r = 0.998;
BDIL (n = 204) y = −0.01[−0.01;-0.01] + 1.05[1.04;1.07]x, r =
0.995;
CK (n = 100) y = 0.7[−1;2.3] + 0.98[0.98;1]x, r = 0.998;
CHOL (n = 129) y = 1.1[0;2.8] + 0.99[0.99;1]x, r = 0.999;
GGT (n = 172) y = −0.4[−0.8;0.1] + 1.03[1.02;1.03]x, r = 0.999;
HP (n = 107) y = −0.03[−0.06;-0.01] + 1.061[1.04;1.09]x, r =
0.979;
HDL (n = 112) y = 0[−1.1;0] + 1[1;1.03]x, r = 0.990;
IP (n = 100) y = 0[0;0] + 1[1;1]x, r = 0.992;
FE (n = 123) y = 1.4[0.4;2.4] + 1.03[1.02;1.04]x, r = 0.998;
LDL (n = 100) y = −1.57[−3.1;0.07] + 1.06[1.04;1.07]x, r =
0.996;
MG (n = 144) y = 0.1[−0.13;0.1] + 1[1;1.11]x, r = 0.943;
TP (n = 129) y = 2.8[0;5] + 0.958[0.92;1]x, r = 0.976;
UA (n = 341) y = 0.1[0.1;0.1] + 1[1;1]x, r = 0.997.
Some assessed parameters showed very small proportional (ALP,
BDIL, GGT, FE, HP, LDL) or constant bias (BDIL, HP, FE, UA) which
could be clinically considered as negligible; the remaining seven
parameters did not present any bias. The r values ranged from 0.976
to 0.999, except for MG (0.943).
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Conclusions
All fourteen assays tested on Atellica CH 930 demonstrated good
agreement with ADVIA Chemistry XPT in our method comparison
study.
doi:10.1016/j.cca.2019.03.081

the same clinical information in the monitoring of patients, the BRAHMS
PCT decision levels should be re-assessed for the Diazyme PCT.
doi:10.1016/j.cca.2019.03.082
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A statistical analysis solution to measure the impact of sample
processing methods on diagnostic laboratory turnaround time

Comparision of the new generation of the Diazyme PCT
immunoturbidimetric assay on Beckam Coulter AU680 analyzer
with Roche Brahms PCT assay using patients samples

L. Zheng, G. Cockerham, J. Hoffman, M. Heydlauf, D. Peterson, A.
Bhalla
Siemens Healthcare Diagnostics Inc., Flanders, NJ, USA

R.N. Wlazel, K. Rosniak-Bak
Department of Laboratory Diagnostics and Clinical Biochemistry,
Medical University of Lodz, Poland

Background-aim

Background-aim
Procalcitonin (PCT) is the commonly used biomarker for diagnosing and the treatment monitoring of patients with bacteremia and its
complications, including sepsis. The aim of this study was to compare
the new generation of Diazyme PCT immunoturbidimetric assay on
BeckmanCoulter AU680 analyzer and widely used BRAHMS PCT
electrochemiluminescence assay on Roche cobas e601 analyzer with
use of patients samples, according to the CLSI EP09-A3 guidelines.
Methods
For the comparative analysis we selected 168 consecutive serum
samples from hospital patients of different wards, in whom the PCT
test was ordered. In all the patients conﬁrmed or suspected
bacteremia and organ dysfunction, identiﬁed in acute change in the
SOFA score, were observed. Additionally, serum from 20 Emergency
Department patients without any symptoms of infection was tested
to verify the decisive PCT level.
Results
The regression equation, calculated with use of the non-parametric
Passing and Bablock analysis was: y = 0.07 + 0.88x, with 95%CI for
intercept A (systematic differences) 0.002–0.141 and 95%CI for slope B
(proportional differences) 0.86–0.92. The Spearman rank correlation
coefﬁcient was 0.98 (95%CI: 0.97–0.99), p b .0001. Not random
differences between the methods were conﬁrmed with the Wilcoxon
test: 111 of 168 results obtained with the Diazyme PCT assay were
lower, p b .0001. When performing the same analyses for PCT
concentrations higher than 2 ng/mL criterion, the results were as
follow: regression equation: y = 0.88x with 95%CI for slope B 0.83–
0.92 p b .001; correlation coefﬁcient 0.98 (95%CI: 0.97–0.99), p b
.0001. 30 of 81 results obtained with the use of the Diazyme PCT assay
were lower in Wilcoxon test analysis p b .0001. The ROC analysis
revealed AUC = 0.93 with 93% sensitivity and 100% speciﬁcity for the
criterion N0,6 ng/mL for the Diazyme PCT assay and AUC = 0.99 with
98% sensitivity and 100% speciﬁcity for the criterion N0.4 ng/mL for
BRAHMS PCT electrochemiluminescence assay.
Conclusions
Despite observed systematic differences the dynamics of PCT
concentration observed in both the assays for each patient were totally
consistent. Though the immunoturbidimetric assay appears to supply

One of the objectives of diagnostic laboratories is to satisfy
turnaround time (TAT) commitments. It is imperative that they
process samples efﬁciently. In a laboratory with automation tracks,
there are two processing methods for sample centrifugation: spun ontrack vs. spun off-track. Similarly, there are two methods for loading
samples: track-loaded vs. front-loaded. In practice, the selection of
processing methods is highly subjective. Laboratories need a way to
determine the TAT difference between different processing methods.
Methods
We have developed a solution for comparing TAT for these sample
processing methods that consists of data visualization and statistical
hypothesis tests. To demonstrate the solution's capabilities, we
created a simulated data set of 76,506 test orders. For each test order,
we randomly assigned a sample centrifugation method and a sample
loading method. Based on the processing methods, we then randomly
generate a TAT for each test order from a known distribution.
Results
The ﬁrst component of the solution is an interactive visualization
of the TAT distribution as a boxplot. In the simulated data set, visual
inspection indicated the standard deviation of TAT of track-spun and
track-loaded options is smaller than that of not-track-spun and
front-loaded options, respectively. The second component consists of
hypothesis tests to determine if the difference in TAT between
sample processing methods is statistically signiﬁcant. The solution
outputs results of unpaired Student's t-tests. We rejected the null
hypothesis and concluded, in this simulated data set, the average
TATs for the two centrifugation methods are statistically different;
similarly, the average TATs for the two loading methods are
statistically different.
Conclusions
We have developed a solution that utilizes both data visualization
and statistical hypothesis tests to help laboratories make informed
decisions about sample processing. Laboratories can use data
visualization to comprehend the TAT distribution, and the hypothesis
tests to determine if different processing methods imply statistically
signiﬁcant TAT differences. Laboratories can then use this quantiﬁed
insight to standardize operations using the most efﬁcient processing
methods.
doi:10.1016/j.cca.2019.03.083
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Comparison of two analysers in the determination of NT-proBNP
Natriuretic peptide

Evaluation of analytical performance of the Atellica Solution IM
1600 analyzer in Korea

M. Barral Jueza, T. De Haro Romerob, M.d.M. Maldonado Montoroa, T.
Gonzalez Cejudoa, T. De Haro Muñoza
a
Hospital Universitario San Cecilio, Spain
b
Hospital Virgen de las Nieves, Spain

S.E. Cho, J.Y. Shin, D.H. Seo
LabGenomics Clinical Laboratories, Republic of Korea

Background-aim

The Atellica Solution IM 1600 Analyzer, the automated system for
immunoassays is recently released by Siemens Healthcare Diagnostics (Tarrytown NY, USA). In this study, we evaluated its analytical
performances for 37 items in Korea.

Here we summarize the outcome of a comparison study to
evaluate the NT-proBNP assay in two different analysers; AQT90 Flex
from Radiometer®, a point of care technology, and cobas e801, from
Roche Diagnostics®, the gold standard.
Natriuretic peptides are secreted by the heart into the bloodstream as a result of an increase of intracardiac volume and pressure.
Among these Natriuretic peptides NT-proBNP has become one of the
most important biomarkers of heart failure.
The aim of this study is to compare the NT-proBNP results from
both analysers in order to assess the interchangeability and
concordance between both immunoassays.
Methods
The measurements were performed in serum samples from
random patients. The samples were processed in both analysers at
the same day, in parallel. Statistical analysis was carried out with the
MedCalc software, where the correlation was calculated with the
Pearson coefﬁcient, the Passing-bablok regression and Bland Altman
plots.
Results
Results show a high degree of correlation (Correlation coefﬁcient 0,9974 with conﬁdence interval (CI) with 95% conﬁdence of
0,9963–0,9982 and adjustment to linearity (P = 0,52); The intercept at Passing-Bablok regression has a conﬁdence interval CI 95%
= (−5,52) – 5,40. This interval includes the value 0 and thus
systematic errors are not found between both methods. However,
the slope from the Passing-Bablok regression (m = 0,93 with
CI 95% = 0,91–0,95) shows a proportional bias. It would be
necessary to evaluate if this proportional bias could have an
impact on the clinical interpration of results under a real working
environment.
Concordance according to cut-off for heart failure was 96%
(119/124). The other ﬁve different results were very close to the
cut-off.
Conclusions

Background-aim

Methods
From May 2018 to July 2018, we evaluated the precision,
linearity, assay comparison, and reference range validation of the
Atellica IM 1600 Analyzer according to the Clinical Laboratory
Standards Institute (CLSI) guidelines. The performance of the Atellica
IM 1600 Analyzer was compared to that of the Advia Centaur XP
system (Siemens Healthcare Diagnostics, USA). Two levels of quality
control materials were used for evaluation of precision and Atellica
IM Master curve materials were used for evaluation of linearity.
Results
Regarding precision, the coefﬁcients of variations were within
acceptable range for all analytes. The linearity results were
acceptable with R2 of all analytes N0.997. The performance
comparison revealed that the two systems were comparable, with
correlation coefﬁcients (r) N 0.990 for all analytes. The reference
range validation was also within the allowable criteria.
Conclusions
The results of the performance evaluation of Atellica IM 1600
Analyzer showed acceptable precision, linearity, assay comparison
and reference range validation, which enhances the clinical utility of
the Atellica IM 1600 Analyzer for immunoassays.
doi:10.1016/j.cca.2019.03.085

M051
The veriﬁcation of the analytical performances of the Immulite
2000XPi automaton for the immunometric assay of the third
generation TSH

Results show a good correlation between both methods. Due to
the high clinical concordance, the proportional bias found in the
method comparison could be ignored and the interchangeability of
methods is possible. Point of care technology offers a short response
time that can further accelerate the diagnosis of heart failure and
initiation of adequate treatment.

M.A. El Mehdaoui, A. Adeghar, H.A. Belabas, L. Abib, L. Griene, B. Ait
Abdelkader
University of Medecine, Department of Pharmacy and Medecin, Institute
of Pierre and Marie Curie, Laboratory of Hormonology, Algiers, Algeria

doi:10.1016/j.cca.2019.03.084

The Immulite 2000XPi is an immunoassay automaton with a 3rd
generation technique: Chemiluminescence (CLIA). International
recommendations (ISO 15189) require the validation of any new

Background-aim
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technique before it can be used routinely. In this context, in our
work, we carried out the veriﬁcation of the analytical performances
of this automaton for the immunometric assay of the third
generation thyroïd stimulating hormone (TSH).

objectiﬁed positive biases with higher TSH measurements for the
CLIA for the highest values (largest bias 1.53) which also conﬁrms
the aspect of the regression line of Passing and Bablok in the overall
comparison.

Methods

Conclusions

This work was made at the institute of Pierre and Marie Curie, in
the Hormonology laboratory, from April 9 to June 3, 2018.
- To verify the analytical performance of the Immulite 2000XPi
automaton for the immunometric assay of the third generation TSH,
we followed the recommendations of the SFBC protocol for
Veriﬁcation / validation of the performance of an analytical method
(Vassault et al., 2010).
- Repeatability and reproducibility were assessed using control
sera of two levels of concentrations: BIORAD controls Lyphochek:
level1 (low):0,352 [0,261-0,442] μUI/ml and the level 3 (high): 32,1
[23,8-40,3] μUI/ml.
- The comparison was made with two another techniques, radioimmunoassay (RIA): KIT of reactif from CIS-BIO and the
electrochemiluminescence assay(ECLIA) adapted on COBAS e-601
from Roche. These two techniques are usually used in the
hormonology laboratory of the institute of Pierre and Marie Curie.
- 80 normal and pathological human sera were analyzed ﬁrst on
Cobas e-601 by electrochimilunescence assay (ECLIA), then kept at
+4 °C for three weeks. After, they were analyzed in the same time
with the other two methods: Chemiluminesence assay (CLIA) and
radio-immunoassay (RIA).
- The evaluation of the agreement between the two analysers was
carried out according to the recommendations of the Cofrac (Cofrac,
2015) by the Bland-Altman diagram and the Passing-Bablok
regression line.
- The comparison was made in two ways: The overall comparison
and The comparison at intervals of concentrations of thyroid
stimulating hormone TSH (following the recommendations of the
SFBC protocol for Veriﬁcation / validation of the performance of an
analytical method (Vassault et al., 2010).
- The statistical study was carried out by XL-Stat 2018 software.

This study has demonstrated the performance of Immulite
2000XPi attesting that it can advantageously be an appropriate
alternative for the determination of TSH in medical analysis
laboratories.
doi:10.1016/j.cca.2019.03.086

M052
Comparing precision performance across six immunochemistry
analyzers
P. Findeisena, I. Zahna, D. Krempela, T. De Haro-Muñozc, T. Haro
Romeroc, C. Garcia Rabanedac, M. Barral Juezc, K. Klopproggeb, S.
Engelmannb
a
Laboratory Dr. Limbach and Colleagues, Heidelberg, Germany
b
Roche Diagnostics GmbH, Mannheim, Germany
c
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain
Background-aim
In the presented work we summarize the outcome of a precision
study performed at two European sites comparing 13 assays from
ﬁve indication areas according to CLSI EP05-A3 (5 days) 1 × 5 × 5
model. Assays were selected and evaluated on two cobas e 801
analytical modules (Roche Diagnostics), ARCHITECT i2000SR (Abbott), UniCel® DxI 800 (Beckman Coulter), ADVIA Centaur XPT /
Immulite 2000 XPi (Siemens Healthineers) and Liaison® XL
(DiaSorin).

Results
Methods
-The coefﬁcients of variation found for the study of the
repeatability and reproducibility of the two levels of sera controls
(level 1 and 3) were all b5%.
- The comparative study showed that there is an excellent
agreement between the results of the two systems: Chemiluminescence assay (CLIA) and electrochemiluminescence assay (ECLIA). The
equation for the Passing Bablok regression found is: Y = 0,952x +
0,013 with a conﬁdence intervals at 95% of the slope a [0,920;0977]
and [0,003;0,023] for the constant b.
The biase found by the Bland and Altman diagram were 0.174
with a conﬁdence interval at 95% of IC à 95%]0,018;0,330[in favor of
the chemiluminescence assay (CLIA).
- The comparative study showed that there is a satisfactory
agreement between the results of the two systems: Chemiluminescence assay (CLIA) and radio-immunoassay assay (RIA). The
equation for the Passing Bablok regression found is: Y = 0,864×0,001 with a conﬁdence interval at 95% of the slope a [0,836;0,897]
and [−0,013;0,013] for the constante b.
The biase found by the Bland and Altman diagram were 0.464
with a conﬁdence interval at 95% of IC at 95%]-0,266;0,62[.
- The comparison at intervals of concentrations of TSH by CLIA
and ECLIA conﬁrms the overall comparison.
-The comparison at intervals of concentrations of The thyroïd
stimulating hormone (TSH) by CLIA and RIA for the highest intervals:

For the precision study, pooled quality control material from BioRad at three different concentration levels per analyte were
distributed to both sites. The 13 assays included in this study
covered the indication areas Anemia (Ferritin), Bone (PTH), Fertility
(Estradiol, Progesterone, Testosterone), Oncology (CEA, CA 125, CA
15–3, CA 19–9, fPSA, tPSA) and Thyroid (FT4, TSH).
Testing was done on ﬁve days in 5-fold determinations per assay
and applied sample pool material. Coefﬁcients of variation (CVs)
were calculated per site as repeatability and within-lab precision.
Results
The mean analyte concentration ranges covered per assay are as
following over all applied methods:
Ferritin ~ 47.2 to 641 μg/L, CA 125–31.4 to 242 U/mL, CA 15–3–
21.4 to 95.1 U/mL, CA 19–9–23.6 to 219.7 U/mL, CEA ~ 2.57 to 85.7 U/
mL, fPSA ~ 0.044 to 10.8 ng/mL, tPSA ~ 0.089 to 12.5 ng/mL, PTH ~
28.8 to 978 pg/mL, Estradiol ~ 368 to 1762 pmol/L, Progesterone ~
2.83 to76.2 nmol/L, Testosterone ~ 1.93 to 10.3 ng/mL, FT4 ~ 10.7 to
80.6 pmol/L, TSH ~ 0.477 to 32.1 mIU/L.
The median repeatability /within-lab CVs calculated over all 13
assays and concentration ranges were: cobas e 801 system at 1.1% /
1.8%; ARCHITECT i2000SR at 2.9% / 3.0%, UniCel DxI 800 at 3.7% /
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4.3%, ADVIA Centaur XPT at 3.1% / 5.0%; Immulite 2000 XPi at 4.2% /
5.0%; Liaison XL at 2.6% / 3.8%.
Conclusions
This comprehensive study gives a very good comparison of the
precision performance across high throughput immunochemistry
analyzers from different manufacturers under standardized
conditions.
doi:10.1016/j.cca.2019.03.087

M053
Method comparison of copper and zinc assays in two analysers
C. Fernández, D. Regidor, L. Jiménez, M. Morales, J. Barallat, M.A.
Llopis, A. Leis
Hospital Universitari Germans Trias i Pujol, Spain
Background-aim
Zinc (Zn) and Copper (Cu) are essential trace elements. They
regulate many metabolic processes and their deﬁciency may lead to
both structural and physiological alterations.
In cases of moderate to severe Zn deﬁciency patients can
experience a decrease in growth, bone maturation or gonadal
development. Copper deﬁciency generates clinical manifestations
such as anaemia that is refractory to treatment with ferrous salts,
osteoporosis and long bone fractures; less frequently hair hyperpigmentation, hypotonia, growth deﬁciency and phagocytic capacity
decrease in macrophages.
The aim of this study is to evaluate transferability and concordance of results of Cu and Zn between the A25 analyzer (Biosystems)
and the AU5800 (Beckman) and to determine whether or not both
methods are interchangeable.
Methods
64 samples were simultaneously processed by the two analysers
for the determination of Cu and 61 samples for Zn. Both analysers
determine Cu and Zn by colorimetry.
Statistical analysis was carried out with the MedCalc software,
where association between parameters was studied using the
Passing-Bablok regression. For each method, results were classiﬁed
as normal or pathological depending on their own reference values
and concordance was studied using the kappa index.

using the reference values that are speciﬁc for each method, clinical
interpretation of the results varied, being the correlation bad for Cu
and very bad for Zn. Results obtained by the two analysers are not
interchangeable.
doi:10.1016/j.cca.2019.03.088

M054
Evaluation of the pre-analytical ACL TOP 750 module (HIL) for
hemolysis assessment
L. García Tejada, L. Rapún Mas, N. Díaz Troyano, E. Rosselló Palmer, L.
Sánchez Navarro
Bellvitge University Hospital, Spain
Background-aim
Hemolysis interferences have always been a challenge for clinical
laboratory. Until now, in the haemostasis ﬁed, hemolysis has been
visually assessed by the user.
The ACL TOP Serie 50 coagulometers have a novel application to
verify pre-analytical quality of the samples (HIL pre-analytical
veriﬁcation), which allows to assess hemolysis interference of a
sample (expressed as an interval of haemoglobin concentration), in
an objective manner.
The aim of this study is to evaluate the concordance between the
hemolysis results obtained by the ACL TOP 750 analyzer (Werfen®)
and the value provided by the Cobas 8000 analyzer (Roche
Diagnostics®).
Methods
31 samples were collected in Vacutainer® sodium citrate 3.2%
tubes and centrifuged. Plasma haemoglobin concentration was
measured by ACL TOP 750 and Cobas 8000 analyzers. Samples were
selected to cover the entire range of haemoglobin concentrations
measured by the ACL TOP 750 analyzer (0 to N900 mg/dL), with
samples containing haemoglobin concentrations above and below
the cut-off value of interference, established by the manufacturer
(500 mg/dL).
The results obtained were stratiﬁed in four random categories (1:
0–250 mg/dL, 2: 251–500 mg/dL, 3: 501–750 mg/dL and 4: N750 mg/
dL). The interval lower value provided by the ACL TOP 750 analyzer
was compared to the single value reported by the Cobas 8000
analyzer.
Finally, the Cohen concordance index kappa (|) was estimated
using the statistical program Analyse-it®.

Results
Results
In the regression analysis using the Passing-Bablok test, proportional differences were observed both in Cu (y = 3.35+ 0.68x; IC95%
intercept: −9.52-14.33; IC95% slope: 0.59–0.80) and in Zn (y = 5.86
+ 0.78x; IC95% intercept: −8.60-20.66; IC95% slope: 0.66–0.90).
Concordance between normal and pathological results obtained
by both analysers was evaluated. A bad concordance was observed
for Cu {Kappa Index: 0.448(IC 95%: 0.169–0.728)} and a very bad one
for Zn {Kappa Index: 0.234 (IC95%: -0.033-0.502)} .
Conclusions
Concentrations obtained by the A25 were a mean 22% lower for
Zn and a mean 32% lower for Cu compared to those of AU5800. Even

The classiﬁcation of the samples for ACL TOP was: 17 for category
1, 11 for category 2 and 3 for category 4. The classiﬁcation for Cobas
8000 was: 19 for category 1, 9 for category 2, 1 for category 3 and 2
for category 4. The agreements percentage observed was 90.3%. The
weighted | was 0.88.
Conclusions
The 9.7% of hemolysis results were not classiﬁed in the same
category by the two analyzers. Despite this, all discrepant samples
were correctly classiﬁed above or below the cut-off value by both
measurement methods. In conclusion, the agreement percentage
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obtained veriﬁes that this new application can be a very useful tool
for sample pre-analytic evaluation.

mutations has markedly increased in Spain as a consequence of
migration. The Hb F/Hb A2 index cutoff could be used to predict the
™ß-thalassemia trait.

doi:10.1016/j.cca.2019.03.089
doi:10.1016/j.cca.2019.03.090
M055
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Hb A1c determination by capillary electrophoresis is an efﬁcient
method for detecting beta-thalassemias and hemoglobin variants

Functional assessment of complement proteins C1q, C2, C3 and C5

J. González Cantóa, J.A. Orts Costaa, Á. Zúñigab
a
Área de Diagnóstico Biológico, Servicio de Bioquímica Clínica, Hospital
Universitario La Ribera, Alzira, Spain
b
Hospital Universitari i Politècnic La Fe, València, Spain

C. Tange, K. Townsend, S. Harding
The Binding Site Group Ltd, UK

Background-aim
Glycated hemoglobin (Hb A1c) determination has been recommended as the gold standard for the diagnosis and screening for
diabetes control. Hb A1c measurement by multicapillary zone
electrophoresis (MZE) can additionally be used to detect Hb A2, Hb
F and most frequent hemoglobin variants. We assessed the
effectiveness of this method for detecting ß-thalassemia, ™ßthalassemia and most common hemoglobin variants. Moreover, Hb
F/Hb A2 ratio is evaluated as an index for discriminating between βand ™β-thalassemias trait.

The complement system is a key part of our innate immune
defence, and deﬁciencies in one or more of the complement proteins
can result in increased susceptibility to infection or autoimmune
disease. CH50 is a commonly used test to determine activity of the
classical complement pathway. While abnormal results can indicate
a problem in the pathway, the CH50 result does not help identify
where in the pathway the deﬁciency lies. Here we describe a simple
method using the Optilite® CH50 assay (Binding Site Group Ltd., UK)
and serum depleted of a single known complement component that
can be used to determine whether a particular complement protein
is present and functioning in patient samples.

Methods

Methods

Hb A1c of 27,724 patients was measured by CAPILLARYS 2 FLEX
PIERCING (Sebia) analyzer based on the separation of Hb fractions by
MZE. The analyzer was able to provide accurate values for Hb A2 and
Hb F as well to detect the most common Hb variants in our
population.
β-thalassemia and/or ™ß-thalassemia criteria for carrier detection was established as having a Hb A2 ε 3.2%, and/or Hb F ε 1.9% and
persistent MCV b 80 fL or MCH b 27 pg. Subsequently β-thalassemia,
™ß-thalassemia and Hb variants were conﬁrmed by molecular
biology techniques.
Statistics and receiver operating characteristic curve (ROC) were
calculated by G-Stat 2.0 and SPSS 22.0 statistical packages. Hb F
Deming's regression was estimated by Method Validator 1.1.

Samples from 2 healthy individuals gave CH50 results of 65.0 and
61.0 U/mL (normal reference range: 41.7–95.1 U/mL), while undetectable CH50 activity was reported in commercially available C2depleted serum. Mixing C2-depleted serum 1:1 with the sera from
healthy individuals rescued CH50 activity (42.8 and 46.6 U/mL),
indicating the presence of functional C2 in the samples. Betweensample variability was assessed by measuring CH50 activity in 10
individual healthy samples mixed 1:1 with C1q, C2, C3 or C5depleted sera, and within-sample variability was assessed by
measuring CH50 activity in 10 replicates of a single premixed
sample. The within-sample coefﬁcients of variation (CVs) ranged
from 0.4%–2.5% and between-sample CVs ranged from 7.3%–11.7%.

Background-aim

Results
Results
Positive predictive value for detecting β-thalassemia and Hb
variants was 100%. The prevalence of β-thalassemia trait (including
™ß) was 0.34%. The most prevalent mutations (estimated per
100,000 population) were c.118C N T (57.7), c.93-21G N A (50.5),
c.92 + 1G N A (43.3), c.92 + 6 T N C (32.5) and c.20delA (18) for ßthalassemias and Hb S (32.5) and J-Baltimore (28.9) for hemoglobin
variants.
We calculated an optimal Hb F/Hb A2 index cutoff of 0.71 for
discriminating between β- and ™β-thalassemias trait with 100% of
sensibility and 93% of speciﬁcity (AUC: 0.984) to predict the ™ßthalassemia trait.

To validate the utility of this method in patient sera, two samples
from C2 deﬁcient patients were used. Patient 1 had a conﬁrmed
homozygous C2 deﬁciency and undetectable C2 protein (Human
Complement C2 SPAPLUS® Kit, Binding Site Group Ltd., UK). When
mixed 1:1 with C2-depleted serum or C5-depleted serum, CH50
activity was undetectable and 27.9 U/mL respectively, conﬁrming the
absence of functional C2 and presence of functional C5 in the patient
sample. Patient 2 had a C2 concentration of 10.7 mg/L (normal
reference range: 18.7–44.0 mg/L). Consistent with this, when serum
from patient 2 was mixed with C2-depleted serum, CH50 activity
was present but low – 18.7 U/mL.
Conclusions

Conclusions
This method is highly cost-effective for detecting ß-thalassemias
and most common hemoglobin variants because there is no
additional cost for the Hb A1c measurement. Prevalence results
match previous data for the Spanish population. Heterogeneity of

In conclusion, this adaptation to the Optilite CH50 assay provides
a simple method to detect absent or defective complement proteins.
doi:10.1016/j.cca.2019.03.091
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Evaluation of AMH, LH and FSH assays on two immunoassay
analysers

The effect of infusion solutions on endothelial cell glycocalyx

M.T. Haro Romero, M. Barral Juez, C. Garcia Rabaneda, S. Engelmann
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain
Background-aim
AMH, LH and FSH are hormones involved in fertility and
menstrual cycle. AMH is an indicator of declining ovarian function
and a useful prognosis factor to predict the success of in vitro
fertilization treatment; while LH and FSH are used to evaluate
menstrual cycle, fertility, pubertal development abnormalities and
pituitary failure.
Here we summarize the outcome of a comparison study
performed on UniCel DxI 800 (Beckman Coulter) and the cobas e
801 analyzer (Roche Diagnostics). The aim of this study was to
evaluate the precision of these assays and their concordance on both
analysers.
Methods
For analytical performance, the precision was analyzed according
to CLSI EP05-A3, testing on ﬁve days in 5-fold determinations using
aliquots of pooled quality control material (Bio-Rad, FSH and LH) and
pooled native serum material (AMH) at three concentration levels
across the measuring range, calculating the coefﬁcients of variation
(CVs).
Method comparison were performed in parallel, with pooled
native serum material. Passing-Bablok regression analysis was
carried out including calculation of the Pearson's coefﬁcient and
Bland Altman analysis.
Results
Precision of both analysers is good, the cobas e 801 analyzer
shows excellent accuracy with CVs of b2% across all tested
concentration levels and assays. The median within laboratory
precision CVs calculated for each assay were the following:
- AMH: 1.6% cobas e 801 system, 3.1% UniCel DxI 800.
- FSH: 1.7% cobas e 801 system, 5.2% UniCel DxI 800.
- LH: 1.4% cobas e 801 system, 3.8% UniCel DxI 800.
Regression analysis according to Passing-Bablok using the cobas e
801 system as reference shows the following slopes and intercepts:
FSH 1.24 / -0.1 mIU/mL; AMH 1.13 / -0.08 ng/mL; LH 0.95 / -1.4 mIU/
mL.
Slope differences are reﬂected accordingly in the respective
systems reference ranges.
The Pearson's coefﬁcient was r = 0.990 for AMH; r = 0.996 for
FSH and r = 0.988 for LH.
Conclusions
The results obtained show acceptable comparability and accuracy.
The outcome of the study gives laboratories transparency on the
precision and comparability of their routine methods. Especially for
AMH testing an accurate diagnosis is of importance, as actions and
decisions on the evaluation of fertility are taken.

R. Hysplera, A. Tichaa, A. Tomasovaa, D. Diazb, Z. Zadakb
a
Department of Research and Development, Institute of Clinical
Biochemistry and Diagnostics, University Hospital Hradec Kralove,
Czech Republic
b
Department of Research and Development, University Hospital Hradec
Kralove, Czech Republic
Background-aim
The endothelial glycocalyx (EG) plays an important role in the
mechanotransduction of shear stress to endothelial cells in addition
to its function as a natural barrier protecting the inner blood vessel
wall. The major components of endothelial glycocalyx include
glycoproteins and proteoglycans containing heparan sulphate,
hyaluronate and glycosaminoglycan side chains.
Further, EG is inﬂuenced by the macromolecular composition of
blood plasma and by ion content in infusion solutions, especially
during ﬂuid resuscitation treatment.
The aim of this project was to develop a suitable method to test
the effect of infusion solutions on the endothelial glycocalyx.
Methods
Human Umbilical Vein Endothelial Cells (HUVEC) were grown to
90% conﬂuence in 6-well plates. EG was reconstituted using 12 mg/l
sodium hyaluronate and 2 g/l chondroitin sulphate in growth media
for 24 h. The testing solution was added in a 1:1 volume ratio and
left for one hour to equilibrate. Consequently, the cell monolayer was
ﬁxed with paraformaldehyde after which alcian blue 8G (AB) was
added in excess. Unbound AB was washed off and bound AB was
released using guanidine hydrochloride; its quantity was determined
in a spectrophotometer at a wavelenght of 600 nm. A low
concentration of recovered AB means the undesirable loss of
glycocalyx components from cell membrane. Data are presented as
mean ± SD.
Results
Recovered AB in normal saline was of 0.625 ± 0.06 mmol/l,
which is signiﬁcantly higher (p b .001) when compared to
Hartmann's solution 0.464 ± 0.043 mmol/l, Ringer's solution 0.386
± 0.017 mmol/l, or 5% dextrose 0.4 ± 0.022 mmol/l. A newly
developed balanced solution recipe (FNHK2/17) resulted in the
recovery of 0.678 ± 0.027 mmol/l AB, and seems to exert protective
effect on EG in comparison to Hartmann's or Ringer's solution (p b
.001).
Conclusions
The method we have elaborated upon enables the improvement
of currently used infusion solutions in accordance to the current
trend seeking to protect the EG as much as possible.
Supported by Ministry of Trade and Industry FV10454 and
Ministry of Health Czech Republic - Development and Research
Organization - University Hospital Hradec Kralove (MH CZ DRO
(UHHK, 00179906).
doi:10.1016/j.cca.2019.03.093

doi:10.1016/j.cca.2019.03.092
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VaccZyme ™ Salmonella typhi Vi IgG commercial ELISA: Performance characteristics

Comparison of currently available three kinds of fully automated
high through put immunoanalyzers detecting HBV markers,
HBsAg, anti-HBc and anti-HBs

L. Williams, E. Jenner, S. Harding
The Binding Site Group Ltd
Background-aim
Immune system competence and recovery can be assessed by
measuring antigen speciﬁc serum IgG and may be used to support
treatment decisions. Both polysaccharide and protein vaccines are
used to stimulate and evaluate the adaptive immune response.
Pneumovax®23 is the current gold standard polysaccharide vaccine
but interpretation can be complicated. Typhim Vi® is a Vi capsular
polysaccharide vaccine administered to populations at risk of
typhoid fever. The measurement of the IgG response to Typhim Vi
may have utility in supporting a diagnosis of antibody deﬁciency and
it has now been included in the recommendations for use as a
diagnostic vaccine. In this study we describe the performance of the
VaccZyme™ human anti-Salmonella typhi Vi IgG ELISA which has
been developed for the measurement of typhi Vi IgG. Here the
performance characteristics of 6 consecutive different kit batches are
reported.
Methods
Using the VaccZyme™ human anti-Salmonella typhi Vi IgG
ELISA (The Binding Site Group Ltd., Birmingham, UK) the
concentration of typhi Vi IgG was measured in serum samples
obtained from 40 adult blood donors (15 male and 25 female,
aged 18–66 years). The measuring range of the assay was 7.4–600
U/mL.
Results
Microtitre plates coated with Typhim Vi were assessed for
variation in coating. Median coefﬁcient of variation (CV) for
coating each individual batch was b5%. Median CV from 6
independent batches was 4% (n = 24; range 3.3–5%). Using 10
samples, target concentration recoveries were assessed for each
batch. The percentage recoveries for typhi Vi IgG concentrations
ranged from 96 to 105%. Using 30 serum samples, typhi Vi IgG
concentrations were compared between different batches. A
median Passing Bablok regression of 1.05 (range 0.97–1.11) was
obtained with a median linear regression correlation coefﬁcient of
r = 0.99 (range 0.97–0.99). Precision was assessed for each of the
six batches using 10 samples with analyte concentrations between
11.5 and 433 U/mL. The between run CVs were 5–10% for all
samples.
Conclusions
The VaccZyme anti-Salmonella typhi Vi IgG ELISA provides a
reliable and precise method for quantifying typhi Vi IgG in human
serum with high batch-to-batch reproducibility.
doi:10.1016/j.cca.2019.03.094

D.J. Won, D. Choi, Y. Park, H. Kim
Department of Laboratory medicine, Yonsei university College of
Medicine, Seoul, Republic of Korea
Background-aim
HBV markers are very important and frequently requested
biomarkers in clinical laboratory for diagnosis of HBV infection,
screening of blood donors, physical checkup, etc. And, meanwhile
recently various automated chemiluminescent immunoassay analyzers are introduced in clinical laboratory.
The automated immunoanalyzers could be able to be connected
to total laboratory system (TLA).
The aim of this study is to compare the currently available high
through put autoanalyzers which could be interfaced to TLA.
Methods
Three serologic markers were selected for comparison: HBsAg,
anti-HBsAg and anti-HBc and a total of 1348, 1253 and 1059 serum
samples are tested for HBsAg, anti-HBsAg and anti-HBc, respectively.
The test results with the existing Architect system for routine testing
were compared by three currently adopted fully automated immunoanlyzer system, i.e., by Alinity I (Abbott), Atellica IM (Siemens)
and Cobas e801 (Roche). Serum specimens are frozen at lower than
−20 °C until testing.
Results
The concordance rate of the three system for HBsAg was 97.96%,
for anti-HBs was 89.49% and for anti-HBc was 92.99%. And, each
results of two systems concordance rate was 92.4% to 99.6%.
Turnaround time of the three systems were 18 to 29 min for the
selected three items and number of testable samples per hour were
for Atellica IM, 400, Alinity I, 200 and Cobas e801, 300, respectively.
Conclusions
In summary, each system has unique advantages and some
limitations and the results tested by clinical samples were comparable. So, a laboratory could select a system for their own
characteristics and laboratory conditions.
doi:10.1016/j.cca.2019.03.095
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Comparison to the accuracy for HbA1c, creatinine, glucose, and
total cholesterol using commutable materials
K. Leea, S. Kima, S. Juna, S.H. Songb, K. Klopproggec, J. Songa
a
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Background-aim

Background-aim
A high level of testing accuracy is clinically important especially
for HbA1c, creatinine, glucose and total cholesterol because physicians interpret the results and make decisions for diagnosis and
treatment according to the guidelines. The purpose of the study is to
assess the accuracy of HbA1c, creatinine, glucose and total cholesterol
with three HPLC instruments or ﬁve chemistry analyzers including
cobas® pro (cobas pro) c503 (Roche), AU5800 (Beckman Coulter),
C16000 (Abbott), Vitros 5600 (Ortho Clinical Diagnostics) and
Dimension Vista (Siemens).

Testing of estradiol (E2) may be used as a diagnostic and/or
monitoring component in a broad variety of endocrinological and
reproductive clinical situations such as assisted reproduction,
hypogonadism, delayed puberty or monitoring of aromatase inhibitor therapy in breast cancer. The aims of this study were (1) to
evaluate the analytical performance of the enhanced Estradiol (eE2)
assay on the new instrument Atellica® IM 1600 (Siemens
Healthineers) and (2) to perform a sample comparison with the
ADVIA Centaur® XP eE2 (Siemens Healthineers).
Methods

Methods
Commutable samples were used for each test: 32 fresh frozen
whole blood for HbA1c, 21 fresh frozen sera for creatinine, 4 NIST
SRMs and 6 fresh frozen sera for glucose and 24 fresh frozen sera for
total cholesterol. These were produced according to the CLSI C37-A
guideline and target values were obtained by reference measurement procedures from US CDC or Canada CEQAL for total cholesterol,
Japan ReCCS for creatinine and glucose, Korea CDC for HbA1c.
Acceptance criteria of bias from target values are 3.4% for HbA1c,
3.4% for creatinine, 3.5% for glucose, 3% for total cholesterol. Three
HPLC instruments such as Bio-Rad D-100, Tosoh G11 and Arkray
ADAMS HA-8180 were utilized to compare the accuracy of cobas pro
c503 for HbA1c. Five chemistry analyzers were evaluated for the
accuracy of creatinine, glucose and total cholesterol.

Within-day and between day CVs were determined using two
serum sample pools (246 and 899 pg/mL) and three levels of QC
material (48, 364, 1048 pg/mL; Liquichek™ Immunoassay Plus,
BioRad) that were run in replicates of ﬁve on a single day.
Between-day reproducibility was analyzed on the same samples on
ﬁve different days. The imprecision of the assay was also assessed
using 6 frozen serum samples with decreasing concentrations of E2
(64–12 pg/mL) measured on 8 different runs to evaluate functional
sensitivity. Accuracy was evaluated by measuring three certiﬁed
reference materials (BCR-576, BCR-577 and BCR-578). PassingBablok regression analysis was used for comparing Atellica® IM
1600 and ADVIA Centaur® XP in 85 serum samples in the range from
12 to 371 pg/mL. Assay linearity was evaluated using two different
serum samples (533 and 1021 pg/mL) diluted to 50, 20 and 10% of
the original concentration with the assay diluent.

Results
Results
For HbA1c, cobas pro c503 showed the closest agreement with
target values throughout the measurement intervals. However, all
HPLC instruments showed proportional errors with a tendency of
low values in high HbA1c concentration. For creatinine, the smallest
bias was observed from cobas pro c503 compared to other analyzers
as the linearity of each analyzer was excellent (R2 N 0.995). For
glucose, Dimension Vista showed the closest agreement with target
values. For total cholesterol, all chemistry analyzers except cobas pro
c503 showed slightly higher results than target values at all levels.
Conclusions

Within-day and between-day CV were b 4.1% an b6.6%, respectively, for all the evaluated concentrations. Accuracy was b5% for
values of 188 and 365 pg/mL, and 22% for 31 pg/mL. Functional
sensitivity was determined to be 14.4 pg/mL, which presented a
between-day CV of 18%. Comparison between Atellica and ADVIA
Centaur in serum samples showed good agreement between both
methods in the entire analytical range (Atellica = 0.95[0.92–0.97]
*Centaur+1.6[0.6–3.1], r = 0.99). The assay linearity study showed
high correlation between measured and expected E2 dilution results
(r = 0.99) with recoveries ranging 77–93%.

All results were within criteria of each test item although various
small degrees of bias compared to target values from reference
laboratories were observed. Therefore, laboratories should be aware
of the tendency of each analyzer and manage to report accurate
results.

Conclusions

doi:10.1016/j.cca.2019.03.096

doi:10.1016/j.cca.2019.03.097
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Performance evaluation of Siemens Atellica® IM 1600 enhanced
estradiol assay

Performance evaluation of serum Osteocalcin measured by
chemiluminescence

L. Macíasa, X. Filellaa, J.M. Augéa, C. Gonzálezb, M. Portasb, J.L. Bedinib,
W. Jiméneza, G. Casalsa
a
Biochemistry and Molecular Genetics Department, CDB, Hospital Clínic

L. Macías, Y. Gallegos, S. Paz, X. Filella
Biochemistry and Molecular Genetics Department, CDB, Hospital Clínic
of Barcelona, Spain

The study shows that Atellica® IM 1600 eE2 assay presents
acceptable imprecision and accuracy above the limit of detection
(11.5 pg/mL) and correlates well with ADVIA Centaur® XP.

Abstracts / Clinica Chimica Acta 493 (2019) S13–S75

Background-aim

Background-aim

Serum Osteocalcin (OC) is a marker of bone formation that is
measured by different types of assays comprising RIA,
immunoradiometric assay (IRMA), ELISA and chemiluminescence
immunoassay (CLIA). The aim of this study was to evaluate the
agreement and compare the transfer of results between an IRMA
commercial kit (OSTEO-RIACT, Cisbio Bioassays), currently used in
our laboratory, and LIAISON® Osteocalcin Assay based on automated
CLIA. Both assays measure 1–49 human intact osteocalcin as well as
human osteocalcin peptide 1–43.

The free light chains (FLC) type kappa and lambda in 24-h urine
determination, also known as Bence Jones protein (BJ), is a reliable
assay for the diagnosis, monitoring, and prognosis of different
plasma cell disorders.
The purpose of this study was the comparison of methods
between the Trimero reagent used in our laboratory and a new
Siemens reagent in the BN II analyzer.

Methods

Quantiﬁcation of FLC in 87 samples (24 h urine) were analyzed by
nephelometry (BNII (Siemens Healthcare®)), with the reagent
Trimero (Trimero Diagnostics®) vs NLFC (Siemens®). The 62/82
24-h urine results were conﬁrmed by the gold standard method, the
immunoﬁxation assay (uIF) (HYDRAGEL BJ® SEBIA).
Statistical analysis was performed using Medcalc®17.4. The
comparison between Trimero reagent vs Siemens reagent was made
by Passing Bablok regression, Bland-Altman degree of agreement and
the Spearman correlation coefﬁcient (r).

38 serum samples from healthy controls (13 premenopausal
healthy women, 11 postmenopausal healthy women and 14 healthy
men between 24 and 69 years old) and 111 serum samples from
patients with several bone diseases were collected. Samples were
frozen immediately after venipuncture until analysing by both
procedures. We performed descriptive statistics, Passing-Bablok
regression as well as precision studies using two levels of quality
control materials measured during 10 days (LIAISON® Osteocalcin
Control Set; concentration ranges 21–31.5 and 96.7–145 ng/mL
respectively).

Methods

Results
The Passing Bablok regression analysis:

Results
The average of serum OC measurements were 19.17 ± 15.15 and
20.42 ± 10.66 ng/mL for IRMA and CLIA respectively. The correlation
coefﬁcient (r = 0.92) showed a good positive correlation between
both assays. When applying the Passing-Bablok regression, the
equation of the line obtained was: CLIA = 0.801* IRMA+ 5.515,
being the slope b = 0.801 (95%CI 0.743–0.855) and the intercept a
= 5.515 (95%CI 4.387–6.278).
The average of serum OC concentration observed in our three
healthy controls groups were: premenopausal women (19.26 ±
2.38); postmenopausal women (20.94 ± 3.66); men (19.01 ± 4.20)
ng/mL.
The CLIA precision study results were satisfactory: the average
concentration of both QC levels was 26.22 ± 1.41 and 124.60 ± 4.79
ng/mL with a CV of 5.38% and 3.84%, respectively.
Conclusions
The correlation between both assays is good, but the PassingBablok regression shows that they are not interchangeable assays.
Besides, the LIAISON® Osteocalcin Assay demonstrated acceptable
and consistent imprecision.

• FLC kappa: y(Trimero) = −0.0022(−0.0647–0.0542) + 0.1306
(0.1183–0.1579) × (Siemens)
r = 0.845(p b .0001).
• FLC lambda: y(Trimero) = −0.0113((−0.0255–(−0.0024)) +
0.0860(0.0300–0,1111) × (Siemens)
r = 0.589 (p b .0001).
uIF 62/82 24-h urine simple (75.60%):
• Positive FLC (13/62) 20.7%: 53.85% kappa and 46.15% lambda.
• Negative FLC (49/62) 79.3%.
Trimero vs Siemens results in FLC kappa:
• Maximum value 96.2 mg/dL vs 703 mg/dL, minimum value 0 mg/dL
vs 0.95 mg/dL, average 0.6 mg/dL vs 4.67 mg/dL.
Trimero vs Siemens results in FLC lambda:
• Maximum value 223 mg/dL vs 103 mg/dL, minimum value 0 mg/dL
vs 0.51 mg/dL, average 31.14 mg/dL vs 22.82 mg/dL.
Conclusions

doi:10.1016/j.cca.2019.03.098

M064
Comparative study of methods for the determination of free light
chains (FLC) in 24-hour urine
I. Martínez Roda, D. Armas Méndez, S. Domenech Manteca, B.
Fernández Da Vila, R. Pérez Garay, S. Larrauri Monterroso, A.
Belaustegui Foronda, L. Salazar Ibañez, A. López-Urrutia Fernández
Biochemistry Laboratory, Cruces Universitary Hospital, Barakaldo, Spain

In the determination of FLC kappa a constant error was detected,
while in the determination of FLC lambda chains a constant and
proportional error was observed. If this new reagent is introduced,
new cutting points must be set for positive vs negative values.
Also, the difference in the median between the values of FLC
kappa and lambda it was observed (the kappa values were higher
and lambda values were lower. May be due to the type of antibodies
(Ab), Siemens reagent uses monoclonal Ab, however Trimero
reagent uses polyclonal Ab.
doi:10.1016/j.cca.2019.03.099
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Background-aim

Evaluation of three different lipase reagents on the Abbott Alinity
C chemistry analyzer

In daily laboratory practice, urinalysis is one of the most
commonly performed tests. For pathological samples, a standardized
urine sediment examination is recommended. Our objective was to
evaluate the Atellica® UAS 800 Urine Sediment Analyzer, which has
been recently made available by Siemens Healthineers.

A. Moerman, V. Stove, M. Oyaert
Department of Laboratory Medicine, Ghent Univeristy Hospital, Ghent,
Belgium

Methods
Background-aim
Abbott Laboratories recently introduced the Alinity C corelaboratory instruments. As lipase is not yet CE-IVD marked as an
Alinity C “ready to use” reagent, we evaluated the analytical
performance of three alternative lipase reagents on these novel
generation chemistry instruments.

100 urine samples were analyzed by the Atellica® UAS 800 Urine
Sediment Analyzer and by manual microscopic examination, as the
reference method accredited according to ISO15189. The results from
the Atellica® UAS 800 were obtained as average of formed elements
per HPF. The performance of Atellica® UAS 800 was evaluated by
both control material QuanTscopics Urinalysis Microscopics Control
and microscopic evaluation of patient samples.

Methods
Results
The analytical performance of the Sentinel NG lipase reagent (CEIVD marked for Alinity C), Randox lipase reagent (CE-IVD marked for
Alinity C) and Architect lipase reagent (“research only” on Alinity C)
was evaluated. Imprecision (within-run and total), accuracy and
total error were veriﬁed according to the CLSI EP5-A3 protocol using
commercially available internal as well as external quality control
material. Ricos desirable speciﬁcations for bias (11.6%) and total
error (29.1%) were set as criteria. A method comparison was
performed by measuring 98 freshly collected patient samples with
the currently used routine method (Abbott Architect c8000).

The intra-laboratory imprecision for erythrocytes and leukocytes
are respectively (27.3% for low, 10.75% for high level) and (35% for
low, 12.87% for high level). The inter-laboratory imprecision for
erythrocytes and leukocytes are respectively (25.18% for low, 10.46%
for high level) and leukocytes (35.04% for low, 11.48% for high level).
The comparison analysis of the results showed a total agreement
of 96% for RBC, 93% for WBC and 100% for epithelial cells, crystals and
casts. The results from Atellica® UAS 800 Analyzer correlated well
with manual microscopy for erythrocytes (R2 = 0.917) and leukocytes (R2 = 0.941).

Results
Conclusions
The assays showed a within-run and total imprecision ranging
from 0.2% to 2.6% and from 2.0% to 5.2%, respectively; an LOQ ranging
from 0.5 U/L to 1.0 U/L and a linearity (Pearson correlation
coefﬁcient) of 0.999 for all assays. The Sentinel and Randox assays
did not met the Ricos criteria for bias and total error. Using the
Architect Lipase assay as a reference, the Architect lipase assay on
Alinity C showed a mean proportional difference within acceptable
limits (b10%), whereas the Sentinel and Randox assays showed
substantial mean proportional differences of 26.6% and 42.3%,
respectively.
Conclusions
The overall analytical performance of the evaluated lipase assays
was acceptable. Correlation of the Architect c8000 results with the
assays on Alinity C showed substantial differences with the Sentinel
and Randox assays, which may need adaptation of reference
intervals.

There was a good correlation and agreement between manual
microscopy and the Atellica® UAS 800 Urine Sediment Analyzer
results. The advantages of this new technology are the following time saving, standardization, no reagents or stains needed. However,
the automated microscopy is not absolutely free of errors in
classiﬁcation and designation of some sediment particles such as
erythrocytes, leukocytes, epithelial cells, casts, bacteria, crystals and
yeasts; however, trained laboratory technicians may always examine
controversial images before ﬁnal report. Digital External Quality
Assessment programs for Urine Particle Identiﬁcation provides the
colour images of supravitally stained sediment. In future perspective,
considering a number of automated urine sediment analysers used,
images for automated urine particle analysis will be also needed.
More collaboration between the providers of External Quality
Assessment programs and manufacturers will be needed, to make
the best programs available for the laboratories.
doi:10.1016/j.cca.2019.03.101

doi:10.1016/j.cca.2019.03.100
M067
M066
Evaluation of automated urine sediment analysis for routine use

Indirect potentiometry: An advantageous alternative for sweat
chloride measurement
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Background-aim
The diagnosis of cystic ﬁbrosis is based on the measurement of
chloride concentration in sweat (CL), the study of the CF transmembrane conductance regulator gene mutations (CFTR) and symptomatology. In individuals presenting with a positive newborn screen,
clinical features or a positive family history, a diagnosis can be made
if CL ε60 mmol/L in two different tests. CL b 30 mmol/L indicates a
low probability of disease, whereas in intermediate values of CL, the
CTFR study is necessary. CL is usually measured by coulometric
titration (CT), but not all laboratories have this method available.
The aim of this study is to assess the interchangeability of CL
patients'results between the biochemistry laboratory analyzer Dimension Vista 1500 (DV) (Siemens Healthineers) and MK II Chloride
Analyzer 926S (MK) (Sherwood) that is used to speciﬁcally measure CL.
Methods
Prospective study with 38 adult samples obtained by stimulation
with pilocarpine iontophoresis and collected by Wescor Macroduct
(Werfen) were performed based on the CLSI EP9 protocol. The
samples were measured in both analyzers by duplicate with a
maximum delay of two hours. DV uses indirect potentiometry and
MK CT. The statistical analysis was made with Analyse-it program,
through Passing-Bablok regression analysis (PB), the analysis of
differences (Bland-Altman) at 30 and 60 mmol/L. Bias mínimum
biological variation was selected as allowable speciﬁcation (10.9%).

(acetonitrile, ACN). This approach is largely employed for pesticides
residues but also for multiples classes of drugs. In this study, we
explored the performance of a QuEChERS extraction based on a new
pre-packed kit containing 100 mg of salts (Micro Volume QuEChERS;
MVQ) and compared it to a previously validated procedure, routinely
used in a clinical lab. The example of an LC-MS method for the
analysis of 44 Drugs Of Abuse (DOA) is presented.
Methods
For the new procedure using MVQ, extraction consisted in
introducing 200 μL of water and 300 μL of acetonitrile into device.
Then 100 μL of matrix and 20 μL of an internal standards (IS) solution
before mixing. After centrifugation for 10 min, the supernatant was
directly injected into the LC-MS system (LCMS 8060, Shimadzu).
Chromatographic separation was performed using a column Raptor
biphenyl, 2.7 μm, 100 × 2.1 mm I.D. (Restek, Lisses, France).
For the validated procedure, extraction consisted to mix 100 μL of
matrix, 20 μL of IS and 200 μL of acetonitrile. After 10 min at −20 °C,
40 mg of QuEChERS salts were added manually before centrifugation
for 10 min. Then 50 μL of supernatant was diluted with 150 μL of
aqueous mobile phase and injected into the LC-MS system.
Chromatographic separation was performed using a column Pinnacle
DB PFFP, 1.9 μm, 50 × 2.1 mm I.D (Restek, Lisses, France).
The two procedures were applied to 18 real samples (14 urines
and 4 oral ﬂuids) from patients tested for DOA consumption.
Repeatability was explored using 2 different blood Internal quality
controls (ICQ) containing 16 molecules.

Results
Results
Imprecision: DV coefﬁcient of variation (CV) = 2.2%, MK CV =
4.7%. Measurement range are 10–330 and 10–299 mmol/L for DV and
MK respectively.
PB equation: Y(DV) = 2.337 (0.8–3.9) + 1.023× (0.9956–1.050)
(MK); r = 0.997. There was not a proportional systematic error (SE).
However, a constant SE was observed.
Differences at the clinical decision levels (%) were 10.1(6.2–14.0)
and 6.2(4.1–8.3) at 30 and 60 mmol/L respectively.
Conclusions
The patients´ results of sweat chloride were interchangeable
between DV and MK. The ﬁrst one also presents some advantages
over MK such as automatization, better precision and is one of the
main routine laboratory analyzer. Therefore, DV could be a good
alternative in the measurement of sweat chloride and consequently
it would allow a faster cystic ﬁbrosis diagnosis.
doi:10.1016/j.cca.2019.03.102

For the 16 molecules of the ICQ, the mean CV value was 3.7% (1,4
to 10,9%) and the mean bias value was 3.1%. Among the 18 samples,
79 molecules were detected by the two procedures. A regression
analysis for 50 molecules with a concentration measured from 3 to
500 μg/L (LOQ and ULOQ of the method, respectively) reported a R2
N0.98. Following the new extraction procedure, the preparation of a
classical batch that includes 6 calibration standards, 2 internal
quality controls, and 10 patient samples required b30 min (compared to 45 min for current procedure).
Conclusions
Using the example of the preparation of samples for measurements of DOA, this preliminary study suggests that the MVQ kit has
the same performance as the manual sample preparations based on
QuEChERS salts. It avoids weighing the salts and having to put them
into tubes, which obviously shortens the time required for extraction
and reduces possible human errors.
doi:10.1016/j.cca.2019.03.103

M068
A new device for direct QuEChERS salts extraction: Application to
drugs of abuse in blood, urine and oral ﬂuid
T. Robina, S. Moreaub, F. Saint-Marcouxa
a
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b
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Background-aim
Extraction procedures using QuEChERS consist of adding salts to
the analyzed matrix, previously mixed in a polar solvent
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Background-aim

d

Background-aim
Therapeutic monoclonal antibodies (t-mAb) have rapidly become
a clinically important drug class because of their immunomodulatory
effects. Serum protein electrophoresis (SPE) and immunoﬁxation
electrophoresis (IFE) are ordered for a number of indications,
including immunodeﬁciences, autoimmune and infectious diseases,
for which treatment with a t-mAb is becoming common. These
laboratory tests are also important in diagnostic work-up of patients
with suspected plasma cell dyscrasias. Majority of t-mAb are of IgG
kappa isotype, what raises a concern whether a t-mAb, if not
properly identiﬁed, could be misinterpreted on SPE or IFE.
The aim of our study was to determine if t-mAbs inﬂiximab,
adalimumab, vedolizumab and rituximab interfere with SPE or IFE.
Methods
Serum samples from four patients undergoing therapy with
inﬂiximab (IFX), adalimumab (ADA), vedolizumab (VEDO) and
rituximab (RITU) were used. Two samples of venous blood were
collected for each patient at peak (a day after drug administration-IFX,
ADA and VEDO and after a drug administration on day 5 of therapy
protocol-RITU) and at trough (a day before next dose administration).
SPE analysis was performed using Sebia Minicap capillary electrophoresis (Sebia, USA) and IFE using Sebia Hydrasys (Sebia, USA).
Results
SPE and IFE ﬁndings show no abnormalities for IFX and ADA at
peak concentration. No abnormalities were identiﬁed on SPE nor IFE
for any of the t-mAb at trough concentration. On SPE only for
rituximab a band was visible at the cathodal end of the gamma
fraction. On IFE monoclonal bands identiﬁed as IgG kappa were
noted for VEDO and RITU. VEDO migrated closer to the middle of the
gamma fraction, although not as a clear sharp band. RITU migrated to
the far cathodal end of gamma fraction.
Conclusions
Our results show that awareness of the presence of monoclonal
protein by SPE/IFE following recent VEDO or RITU administration is
important to avoid clinical misinterpretation and unnecessary
further evaluation for pathologic monoclonal gammapathy. When
SPE and IFE are performed within a couple of days from infusion,
especially for VEDO and RITU, t-mAb can appear as a monoclonal
protein. SPE/IFU should be conducted a day prior to the drug
administration in order to avoid misinterpretation.

The clinical approach to chronic hepatitis C virus (HCV) infection has
changed dramatically in the last years. New antiretroviral drugs have
completely revolutionized the natural course of the disease. On the one
hand, the rate of sustained virologic responses (SVR) increased to values
close to 100%. On the other hand, the relapse rate is nowadays so low
that SVR demonstrated after 12 weeks of treatment exempts posterior
monitoring in most situations. It is, therefore, essential to have reliable
complementary diagnostic methodologies for the monitoring of disease
activity. Currently, the follow-up is done by viral RNA quantiﬁcation,
also known as viral load (VL) in plasma. The most frequently used
methodology for this quantiﬁcation is the RNA-PCR (Polymerase Chain
Reaction). Currently, some systems use a distinct method known as
Transcription-Mediated Ampliﬁcation (TMA).
Methods
Two commercial HCV viral load quantiﬁcation assays were
compared: the Veris® HCV Assay (DXn VERIS Molecular Diagnostic
System®, Beckman Coulter®), based on the RNA-PCR methodology,
and the Aptima® HCV Quant Dx Assay (Panther System®, Hologic®),
based on the TMA method. 149 paired samples were tested in both
devices. 30 paired samples had quantiﬁable VL in both systems.
Passing-Bablok regression (PB) and Bland-Altman analysis (BA) was
performed, using cP-R: Chemical Pathology R and IBM Statistics SPSS
2.3®. The results are expressed as log10 IU/mL.
Results
VL was detected in 44 samples by Veris (29.6%). In 3 of these
samples VL was not detected by Panther. Panther detected VL in 46
samples (30.9%), 5 of which were not detected by Veris. Overall
agreement was 94.6% (141/149). Discrepancy was veriﬁed in 5.4% of
the samples (8/149). PB of the quantiﬁable paired samples revealed a
slope of 1.053 (0.939; 1.276), an intersection value of −0.525 (1.915;
0.19) and a Pearson correlation coefﬁcient R = 0.954. BA revealed a
mean difference of 0.16 log10 IU/mL in favor of Veris, with a
standard deviation of 0.44 log10 IU/mL.
Conclusions
Overall, there is high agreement between the devices/methods, in
terms of the VL detection ability. There seems to be good correlation
between the devices, with slightly higher mean values in the Veris System.
The study didn't ﬁnd any kind of signiﬁcant bias, constant or proportional.
doi:10.1016/j.cca.2019.03.105

M071

doi:10.1016/j.cca.2019.03.104

Method comparison of CALiaGold® (a new assay for quantitative
determination of faecal calprotectin) and BÜHLMANN fCAL™
turbo

M070

B.M.P. Silva, S.P.S.G. Couto, M.S. Carriço Da Silva, L. Figueira, H.
Proença
Centro Hospitalar Universitário Lisboa Norte, E.P.E., Portugal

Veris DXn vs Panther - A comparison study
M. Seruca, A. Loureiro, L. Nogueira Martins, D. Calçada, T. Milet, N.
Santos
Department of Laboratory Medicine, Algarve University Hospital, Faro,
Portugal

Background-aim
Faecal calprotectin serves as a biomarker of neutrophilic gastrointestinal inﬂammation. It can be used in the differential diagnosis
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between functional bowel disease (Irritable Bowel Syndrome, IBS)
and organic bowel disease (Inﬂammatory Bowel Disease, IBD), and is
useful for IBD monitoring. Faecal calprotectin strongly correlates
with histological and endoscopic parameters of disease activity in
patients with chronic inﬂammatory bowel disease.
The goal of this study was to evaluate the performance of the new
automated assay for quantitative determination of faecal calprotectin
CALiaGold® test on SENTiFIT® 270 analyzer (Sentinel CH. Milano,
Italy) in comparison with the BÜHLMANN fCAL™ turbo (BÜHLMANN
Lab. AG Schönenbuch, Switzerland) on Cobas 8000 analyzer (Roche
Diagnostics Risch-Rotkreuz, Switzerland).

accurate quantiﬁcation of HbA2 and HbF for thalassemia diagnosis
and sensitive detection of abnormal Hb fractions for the diagnosis of
structural Hb variants. We aimed to evaluate the analytical
performances of the new dedicated Sebia kit (CAPI 3 HEMOGLOBIN
(E) kit) for analysis of Hb fractions and variants on the new
automated capillary zone electrophoresis (CZE) system (Sebia
CAPILLARYS 3 TERA analyzer). This automated CZE method uses an
alkaline buffer and spectrophotometric detection. The analyzer
includes 12 silica capillaries functioning in parallel, allowing 12
simultaneous analyses and so, a high throughput screening.
Methods

Methods
The study was performed between Aug 14th, 2018 and Nov 12th,
2018 at the Centro Hospitalar Lisboa Norte (CHLN) Clinical
Chemistry Laboratory. Routine faecal samples were extracted using
the CALiaGold® Tube (Sentinel CH. Milano, Italy) and CALEX® Cap
(BÜHLMANN Lab. AG Schönenbuch, Switzerland) devices.
Data was analyzed with the NCSS16 statistics software. Correlation between methods was calculated by Spearman's Rank and
Passing-Bablok regression. For concordance analysis, the manufacturers' cut-off (ε50 μg/g) was used.
Results
A total of 315 stool samples were included in study. A strong
correlation of 0.957 (95%IC: 0.944–0.967) between CALiaGold® and
fCAL™ turbo was observed. The estimated regression model was
fCAL turbo = −3.8259 + (1.0866) * CALiaGold. Concordance between methods was 94.0% (239/315). Using fCAL™ turbo as
comparison method, CALiaGold® showed 95.0% (229/241) of
sensitivity and 90.5% (67/74) of speciﬁcity. The negative predictive
value (NPV) and positive predictive value (PPV) was 84.8% (67/79)
and 97.0% (229/236), respectively.
Conclusions
The CALiaGold® assay on SENTiFIT® 270 analyzer shows a good
performance compared with the other turbidimetric assay (fCAL™
turbo). Therefore the CALiaGold® assay is judged to be eligible for
the measurement of calprotectin in routine settings that offers a
unique solution to analyse both faecal calprotectin and occult blood
on a single instrument (SENTiFIT® 270).
doi:10.1016/j.cca.2019.03.106

M072
Analytical performances of a new automated capillary electrophoresis system in the screening for thalassemias and
hemoglobinopathies
C. Tsea, T.H.Y. Trana, A. Le Sellina, C. Bizarda, L. Kunyua, S. Guillyb, P.
Reymondb, F. Imbert Bismuta, D. Bonnefont-Rousselota
a
Department of Metabolic Biochemistry, GH Pitie Salpetriere, Paris,
France
b
Sebia, Evry, France

Whole-blood samples and quality controls were analyzed with
CAPILLARYS 3 TERA and compared with those given by our routine
method based on cation-exchange high performance liquid chromatography (CE-HPLC), on HLC-723 G8 analyzer (Tosoh Biosciences).
An evaluation protocol to assess imprecision of HbF and HbA2
measurements, trueness, linearity, carryover, correlation with CEHPLC and sensitivity for detecting thalassemia and Hb variants was
set up.
Results
Imprecision of quantiﬁcation at different levels was b5% for both
HbF and HbA2. The CAPILLARYS 3 TERA is able to detect and separate
the most common important variants (HbC, D, E and S) with no
interference with HbA2 fraction, but some seldom variants can be
missed as they co-elute with HbA. A good linearity was observed for
the same Hb fractions. No carry-over has been detected. The
comparison with CE-HPLC showed a good agreement between both
methods in measuring HbA, HbA2 and HbF (r2 N 0.88).
Conclusions
CAPILLARYS 3 TERA is a fully automated and accurate system. It
gives high-resolution performance and displays good overall analytical characteristics for use as a routine method for the investigation
of thalassemias and hemoglobinopathies.
doi:10.1016/j.cca.2019.03.107

M073
Everolimus assay* with automated pretreatment for the dimension chemistry systems
J. Li, C. Tyler, L. Samson, T. Wei
Siemens Healthcare Diagnostics Inc.
Background-aim
An Everolimus (EVRO) assay* with automated pretreatment for
the Dimension® Integrated Chemistry Systems is currently under
development. The aim of this assay is to provide conﬁdence in
patient results with improved productivity for complete transplantpatient care.
Methods

Background-aim
Analytical screening for hemoglobinopathies requires the separation of hemoglobin (Hb) in its different physiological fractions with

The EVRO assay is based on ACMIA technology. The principle and
operation of the EVRO assay are as follows: A pretreatment reagent is
added to a reaction vessel on the Dimension system. Next a sample
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of whole blood containing everolimus is added. The blood and
pretreatment reagent react to ensure the lysis of the whole blood
and the release of bound drug. An anti-everolimus antibody-ßgalactosidase conjugate is added next and allowed to react with
everolimus from the patient sample. Finally, pre-decorated chrome
particles coated with an everolimus analog are added and allowed to
bind the unreacted conjugate. The everolimus-bound conjugate does
not bind to the chrome but remains in the supernatant when a
magnetic ﬁeld is applied to the reaction mixture. The everolimusbound conjugate is detected by transferring the supernatant from the
reaction vessel to a photometric cuvette, where the enzyme tag is
detected using a sensitive chromogenic substrate.
Results
The assay uses a 12 μL sample size, and the calibration is stable for
30 days. Time to ﬁrst result is 15 min, and results are linear to 30 ng/
mL. The assay showed a functional sensitivity of b1 ng/mL. Repeatability and within-lab reproducibility CVs were tested using patient
whole-blood pools and QC samples ranging from 2.4 to 25 ng/mL and
were found to be b5 and 6% respectively. A close relationship was
observed between the Dimension EVRO assay and an LC-MS/MS
reference method: EVRO = 1.06(LC-MS/MS) – 0.20; r = 0.97 (n =
170, range: 1.0 to 30.0 ng/mL).
Conclusions
The Dimension Everolimus assay demonstrates acceptable precision, accuracy, and turnaround time for everolimus measurement on
the Dimension System.
* Under development. The performance characteristics of this
device have not been established. Not available for sale. Product
availability will vary from country to country and will be subject to
varying regulatory requirements.
doi:10.1016/j.cca.2019.03.108

and multiple reaction monitor modes. The established method was
compared with two CLIA methods and 114 participants (M:39, F:75)
were recruited to study the distribution of urinary ALD in apparently
healthy population.
Results
The pretreatment time was reduced to 4 h and total run time for
each sample was 4.5 min. The linearity of the method was in the
range of 2–2000 pg/ml (r N 0.999); Within laboratory coefﬁcient
variation (CV) and repeatability were both b5% and recovery were
within 100% ± 10%. The established method showed good consistent
with two CLIA methods with the correlation coefﬁcients of 0.993
(DiaSorin) and 0.980(Auto), respectively. In 114 apparent healthy
people, urinary ALD was 0.74–17.09 μg/24 h (P2.5-P97.5).
Conclusions
We observed excellent performance of the method, prompting us
to conclude that this method may be adopted in the clinic for routine
testing and analysis of ALD in urine samples.
doi:10.1016/j.cca.2019.03.109

M075
Bilirubin interferences on clinical chemistry Roche Cobas C 702
assays
F. Bustos-Guadaño, J.L. Martín-Calderón, M. Maiques-Camarero, R.
Muñoz-Jara, A. Cantalejo-Gutiérrez, J. Timón-Zapata, L. GómezChacón, M.T. Gil-Ruiz
Análisis Clínicos, Hospital Nuestra Señora del Prado, Talavera de la
Reina, Spain
Background-aim

M074
Establishment of a rapid and simple liquid chromatography
tandem mass spectrometry method for measuring aldosterone
in urine
Y. Yin, S. Yu, L. Qiu
Peking Union Medical College Hospital, Peking Union Medical College &
Chinese Academy of Medical Science, China
Background-aim
Aldosterone (ALD) measurement plays a critical role in screening
and diagnosis of primary aldosteronism. A variety of liquid
chromatography tandem mass spectrometry (LC-MS/MS) methods
for serum ALD have been developed. However, the few LC-MS/MS
methods for 24 h urinary ALD that have been reported require
tedious sample pretreatment procedure. The study aimed to
establish a novel method for quantiﬁcation of ALD in urine by LCMS/MS.
Methods
Urine samples from study participants were hydrolyzed and
subjected to anion exchange solid phase extraction (SPE) followed
by the detection of eluates by the negative electro-spray ionization

Results of clinical chemistry assays can be affected by either
endogenous or exogenous substances. The presence of bilirubin in
serum or plasma sample can skew the sample result leading to
inaccurate conclusions. Spectral interferences are due to bilirubin
light absorption between 400 and 540 nm, which interfere with
methods that measure absorption on the same spectral region. In
addition, bilirubin antioxidant properties give it the ability to react
with hydrogen peroxide, which is an intermediate in some
common chemistry assays. The aim of this study is to evaluate
the effects of this interferent in the biological magnitudes that are
quantiﬁed in the clinical chemistry analyzer Cobas c702 (Roche
Diagnostics®).
Methods
The inﬂuence of bilirubin was assessed for 30 routine clinical
chemistry
assays,
including
ion-selective
electrode
and
immunoturbidimetric assays. Experiments were carried out using
three different serum pools with different analyte concentration
(low, medium, high). The pools were supplemented with bilirubin
according to the method originally proposed by MR Glick (1986),
which has been slightly modiﬁed in the CLSI guideline EP7-A2. The
maximum concentration of bilirubin was 30 mg/dL. The concentration of all analytes was determined in triplicate for each
dilution, and relative bias with the interferent-free specimen was
calculated.
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Results

Results

We did not ﬁnd any signiﬁcant bias for albumin, alkaline
phosphatase, alanine aminotransferase, amylase, aspartate aminotransferase, calcium, creatine kinase, C reactive protein, ferritin,
gamma-glutamyl transferase, glucose, iron, sodium, potassium,
chloride, lactate dehydrogenase, low density lipoprotein and high
density lipoprotein cholesterol, lipase, magnesium, inorganic phosphate, transferrin, uric acid and urea. Bilirubin interference was
signiﬁcant for total cholesterol and total protein (negative interference), and triglyceride (positive interference). The level of interferent at which this bias becomes signiﬁcant, expressed as icterus
index, was 3.2 for total protein and total cholesterol, and 12.8 for
triglyceride.

We evaluated this system using calibrator and control plasma
spiked with mycophenolic acid and its glucuronide in DOSIMYCOTM
and carried out concurrent analysis over a range of concentrations in
0.1 to 50 mg/L for mycophenolic acid and 1 to 250 mg/L for its
glucuronide. The calibration curves that were generated had linear
regression values of r2 N 0.99 for each curve. The reproducibility (N
= 3) at six concentrations, including LLOQ of each compound was
excellent.

Conclusions
Icterus index provide a reliable tool for assessing the degree of
endogenous interference, which substitutes the inaccurate visual
judgment. Implementation on automated analyzers can make
possible introduction of computerized rules in order to exclude
determinations affected by icterus, improving the accuracy and the
quality of the tests results.
doi:10.1016/j.cca.2019.03.110

M076
Integration of mycophenolate and its metabolite analysis in
plasma using LC-MS/MS with full-automated sample preparation

Conclusions
We completed mycophenolate analysis using the automated
sample preparation system coupled to LC-MS/MS. The results show
the capability of the system for large sample set analyses with
improved accuracy and precision by eliminating human error
associated with manual sample handling.
doi:10.1016/j.cca.2019.03.111

M077
Fully automated LC-MS/MS analysis of anticoagulants using a
novel reagent kit
M. Toshikazua, B. Sigridb, M. Stéphaneb, F. Dayota, J. Hoefﬂera
a
Alsachim SAS, Illkirch, France
b
Shimadzu Europa GmbH, Germany
Background-aim

M. Toshikazua, S. Moreaub, F. Dayota, J. Hoefﬂera
a
Alsachim SAS, Illkirch, France
b
Shimadzu Europa GmbH, Germany
Background-aim
Currently sample preparation for the detection of drugs in
biological samples by liquid chromatography-mass spectrometry
(LC-MS/MS) involves complex ofﬂine extraction methods such as
solid phase extraction or liquid/liquid extraction, all of which require
additional sample concentration and reconstitution in an appropriate
solvent. These sample preparation methods are time-consuming,
often taking 1 h or more per sample, and are more vulnerable to
variability due to errors in manual preparation. Our approach to
offering a high sensitivity drug detection method and timely,
automated analysis of multiple samples is to use the automated
sample preparation system coupled to the detection capabilities of a
high-sensitivity triple stage quadrupole mass spectrometer.
Methods
Mycophenolic acid and its glucuronide in plasma were veriﬁed
using DOSIMYCOTM (Alsachim, France). plasma sample was loaded
directly into the automated sample preparation system (CLAM-2000
Shimadzu, Japan). The CLAM-2000 was programmed to perform
protein precipitation using methanol followed by ﬁltration and
sample collection. The sample is then transported using an arm
from the CLAM-2000 to the HPLC without human intervention for
LC-MS/MS analysis.
The treated samples were trapped using a DOSIMYCOTM C8
column and then separated by DOSIMYCO® C18 column at 65 °C in
2 min.

Novel oral anticoagulants (NOACs) are, as an alternative therapy
to vitamin K antagonists, used frequently to treat and prevent
thromboembolism. Their precise quantitation is necessary to identify
the presence/absence of an anticoagulant effect or to determine the
concentration of drug that may be helpful for patient management.
Such analysis is mainly done by liquid chromatography coupled
to tandem mass spectrometry (LC-MS/MS). To streamline the
workﬂow, we have developed a complete reagent kit including
stable isotope labeled standards for better precision and accuracy.
Furthermore, we demonstrate here the use of a fully automated
sample preparation system (CLAM-2000) coupled online with LCMS/MS.
Methods
To demonstrate that this multi-analyte approach, with a fully
automated system LC-MS/MS, can be used as a walk-away unit, we
have used a novel kit for anticoagulants analysis called DOSINACOTM
(Alsachim SAS). The kit includes 9 analytes (Acenocoumarol,
Apixaban, Argatroban, Betrixaban, Dabigatran, Edoxaban, Fluindione,
Rivaroxaban and Warfarin) and their corresponding Stable Isotope
Labeled Standards. CLAM-2000 (Shimadzu, Japan) was programmed
to perform protein precipitation followed by ﬁltration and sample
collection. The sample is transported from CLAM-2000 to HPLC
without human intervention for LC-MS/MS analysis in 5 min.
Results
A panel analysis of 9 Anticoagulants using an automated sample
preparation system, seamlessly integrated on-line with LC-MS/MS,
and combined with a ready to use reagent kit, demonstrates the
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capability to use a standardized platform for therapeutic drug
monitoring even for non-expert users of Mass Spectrometry. We
carried out concurrent analysis over a range of concentrations in 10
μg /L to 500 μg /L for the Novel Oral Anticoagulants. The calibration
curves that were generated had linear regression values of r2 N 0.99
for each curve. The classical LC-MS method limitations are thus
dramatically decreased and it is eliminating potential errors
traditionally associated with manual sample handling.
Conclusions
The novel system workﬂow results in easier and safer operation
for users without Chromatography and Mass Spectrometry experience, thus reducing risk of exposure and improving management of
patients.
doi:10.1016/j.cca.2019.03.112

M078
Development of a biochip array for the simultaneous detection of
twelve cytokines on the new random access fully automated
evidence evolution analyzer
M. Summersb, L. Mcclaffertyb, G. Donnellanb, C. Richardsonb, R.
Mcconnella, J. Lamonta, S. Fitzgeralda
a
Randox Laboratories Ltd., Crumlin, United Kingdom
b
Randox Teoranta, Dungloe, Ireland
Background-aim
Cytokines have a central role in the immune system and are involved
in a variety of immunological, inﬂammatory and infectious diseases.
Simultaneous detection of multiple cytokines from one single sample
provides more information than single-analysis. This study utilized
multiplexing biochip array technology to develop a highly sensitive
cytokine array applied to the random-access Evidence Evolution
analyzer. Using this system, twelve cytokines – Interleukin 1alpha (IL1〈), Interleukin 1beta (IL-1®), Interleukin 2 (IL-2), Interleukin 4 (IL-4),
Interleukin 6 (IL-6), Interleukin 8 (IL-8), Interleukin 10 (IL-10), Vascular
Endothelial Growth Factor (VEGF), Interferon gamma (IFN©), Tumour
Necrosis Factor alpha (TNF〈), Monocyte Chemoattractant Protein-1
(MCP-1) and Epidermal Growth Factor (EGF)- can be determined
simultaneously from a single serum sample.
Methods
Twelve simultaneous chemiluminescent sandwich immunoassays, positioned at discrete test sites on a biochip surface, were
applied to the Evidence Evolution analyzer. Assay sensitivity,
precision and cross-reactivity were evaluated. Clinical utility was
evaluated using serum samples - 75 controls and 20 Stage 4–5
Chronic Kidney Disease (CKD).
Results
Analytical evaluation showed the following sensitivities: 0.30 pg/
ml (IL-1〈), 0.55 pg/ml (IL-1®), 0.99 pg/ml (IL-2), 1.93 pg/ml (IL-4),
0.30 pg/ml (IL-6), 0.69 pg/ml (IL-8), 1.86 pg/ml (IL-10), 3.76 pg/ml
(VEGF), 0.63 pg/ml (IFN©), 0.84 pg/ml (TNF〈), 5.14 pg/ml (MCP-1),
2.36 pg/ml (EGF). Repeatability and intra assay precision were
δ10.6% and δ12.4%, respectively, for all analytes. Each assay was
speciﬁc for its target and no cross-reactivity was observed with non-

panel homologous proteins (cross-reactivity b1% in all cases tested).
When Stage 4–5 CKD samples were compared to controls signiﬁcant
differences (p b .0012) in biomarker concentrations were observed
for IL-6 (AUC = 0.962), IL-8 (AUC = 0.794), TNF〈 (AUC = 0.881),
VEGF (AUC = 1.000), MCP-1 (AUC = 0.950) and EGF (AUC = 0.976).
Conclusions
Data indicates optimal analytical performance and clinical utility
of this cytokine array when applied to the Evidence Evolution
analyzer. This offers a rapid, fully-automated alternative to traditional ELISA methods, applicable to a diverse range of pathologies.
doi:10.1016/j.cca.2019.03.113

M079
Performance evaluation of the new cobas e 801 instrument in
medical routine
M. Lapatscheka, N. Uhlricha, B. Weingartena, Y. Astashkinaa, R.
Cremera, S. Hertleinb, S. Reichhuberb, W. Melchiorb, H. Donnerb, J.
Cremera
a
Medizinisch-Diagnostisches Institut Kempten GmbH, Germany
b
Roche Diagnostics GmbH, Germany
Background-aim
Six infectious disease parameters (Hepatitis B; n = 520, Hepatitis
C; n = 309, Human Immunedeﬁciency Virus; n = 539, Rubella; n =
375, Syphilis; n = 385 and Toxoplasmosis; n = 274) are evaluated
using Roche's cobas e 801 system and methods established for
routine testing at the Medizinisch-Diagnostisches Labor Kempten.
Methods
Roche's Elecsys Anti-HCV II, -HBsAg II, -Anti-HBc, -Anti-HBs II,
-Rubella IgG, -Syphilis, -Toxo IgG, and -Toxo IgM assay results are
compared with results obtained from the daily routine at the
Medizinisch-Diagnostisches Labor Kempten. Discrepant sample result resolution was applied where necessary and speciﬁcity was
calculated ﬁnally for each assay.
Results
Speciﬁcity was similar for Elecsys Anti-HBc (100%), and Elecsys
Syphilis (100%), slightly higher for Elecsys HCV (100% vs. 99.01%),
Elecsys HBsAG (100% vs. 99.8%), Elecsys Toxo IgG (98.76% vs.
98.35%), and Elecsys Toxo IgM (98.53% vs. 98.16%), and slightly
lower for Elecsys HIVduo (99.81% vs. 100%) when compared with the
methods used in daily routine.
Speciﬁcity was not calculated for Anti HBs and Rubella IgG based
on the very low negative sample rate. Rubella IgG showed 14
samples reactive at the Roche and non-reactive at the competitor
platform and no sample vice versa. Hemagglutination assay, Avidity
testing, Western blotting and a Neutralization assay analysis was
applied for discrepant sample resolution conﬁrming reactivity of
respective samples.
Conclusions
Performance of the cobas e 801 assay was superior to equal at
most of the assays compared. Based on the limited sample numbers
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the comparison of Speciﬁcity results await conﬁrmation in larger
sample cohorts.
Rubella IgG positivity is very high in the German population.
Rubella infections are reported to be eliminated in some western
populations (i.e. US) but an acute infection of pregnant women
confers a risk to the unborn baby. A clear guidance on Rubella IgG
cut-off values for protection of pregnant women is needed to ﬁnd the
best trade-off for minimal risk as well as least restrictions in daily
life.
doi:10.1016/j.cca.2019.03.114

– 1.07 (CEA), Pearson's r correlation 0.9993–0.9998. The comparability to other tested methods was shown with Passing/Bablok
regression slopes ranging from 0.40 (CA 15–3, UniCel DxI 800) to
1.33 (CEA, UniCel DxI 800), Pearson's r correlation 0.9504 (CA 15–3,
UniCel DxI 800) to 0.9989 (tPSA, ADVIA Centaur XPT and IMMULITE
2000 XPi).
Conclusions
The data of our study support laboratories in assessing the
precision and comparability of their routine oncology methods.
doi:10.1016/j.cca.2019.03.115

M080
Comparability and precision of four oncological methods on
seven immunochemistry analysers
P. Findeisena, I. Zahna, T. Haro Romeroc, D. Krempela, C. Garcia
Rabanedac, T. De Haro-Muñozc, M. Barral Juezc, K. Klopproggeb, S.
Engelmannb
a
Laboratory Dr. Limbach and Colleagues, Heidelberg, Germany
b
Roche Diagnostics GmbH, Mannheim, Germany
c
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain
Background-aim
In our study we evaluated precision and comparability of four
oncological markers (CEA, CA 15-3, fPSA and tPSA) evaluated at two
sites in Europe. The analyses were run on seven commercially
available immunochemistry analysers.
Methods
The data were evaluated in Germany and Spain and included the
following immunochemistry analysers: two cobas e 801 analytical
modules, one cobas e 601 system (Roche Diagnostics GmbH),
ARCHITECT i2000SR (Abbott), UniCel DxI 800 (Beckman Coulter),
Liaison XL (DiaSorin), ADVIA Centaur XPT and IMMULITE 2000 XPi
(Siemens Healthineers).
For determination of the intralaboratory precision, pooled quality
control material from Bio-Rad at three different concentration levels
per analyte were distributed to both sites. Testing was done on ﬁve
days in 5-fold determinations per assay using the pooled sample
material. Coefﬁcients of variation (CVs) were calculated per site as
repeatability and within-lab precision.
For method comparisons, aliquots of pooled native samples
covering a broad concentration range per analyte were distributed
to both testing sites and measured on the respective instruments.
Results
The precision tested using the Bio-Rad control material and
resulted in the following intermediate precision CV ranges: CA 15–3
(~21.2 U/mL – 92.8 U/mL) 1.6% CV on the cobas e 801 system to
12.8% CV on ADVIA Centaur XPT; CEA (~ 3.0 ng/mL – 81.9 ng/mL)
0.9% CV on the cobas e 801 analyzer to 7.0% CV on UniCel DxI 800;
fPSA (~0.04 ng/mL −11.1 ng/mL) 0.8% CV on the cobas e 801 system
to 9.6% CV on ADVIA Centaur XPT; tPSA (~0.08 ng/mL −31.1 ng/mL)
0.9% CV on the cobas e 801 analyzer to 13.4% CV on ADVIA Centaur
XPT.
Elecsys systems showed a very good comparability of results
using the same method: Passing/Bablok regression: slope 1.04 (fPSA)

M081
Precision and comparability of three fertility assays on seven
immunochemistry systems
P. Findeisena, I. Zahna, M. Barral Juezc, D. Krempela, T. Haro Romeroc,
T. De Haro-Muñozc, C. Garcia Rabanedac, K. Klopproggeb, S.
Engelmannb
a
Laboratory Dr. Limbach and Colleagues, Heidelberg, Germany
b
Roche Diagnostics GmbH, Mannheim, Germany
c
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain
Background-aim
In our study we evaluated precision and comparability of three
fertility markers (Estradiol, Progesterone, Testosterone) on seven
different immunochemistry analysers at two sites in Europe. The
included analysers were: cobas e 801 system (Roche Diagnostics
GmbH), cobas e 601 system (Roche Diagnostics GmbH), ARCHITECT
i2000SR (Abbott), UniCel DxI 800 (Beckman Coulter), Liaison® XL
(DiaSorin), ADVIA Centaur XPT and IMMULITE 2000 XPi (Siemens
Healthineers).
Methods
The testing protocol covered CLSI precision (5-day scheme) and a
technical method comparison.
For determination of the intralaboratory precision, pooled quality
control material from Bio-Rad at three different concentration levels per
analyte were distributed to both sites. Testing was done on ﬁve days in
5-fold determinations per assay using the pooled sample material. CVs
were calculated per site as repeatability and within-lab precision.
For method comparisons, aliquots of pooled native sample
material covering a broad concentration range per analyte were
distributed to both testing sites and measured on the respective
instruments.
Results
The precision tested using the Bio-Rad control material resulted
in the following intermediate precision CV ranges: Estradiol (~336
pmol/L – 1420 pmol/L), 1.2% CV on cobas e 801 system to 13.2% CV
on ADVIA Centaur XPT; Progesterone (~ 2.2 nmol/L – 78 nmol/L),
1.9% CV on cobas e 801 system to 15.9% CV on UniCel DxI 800;
Testosterone (~2.2 ng/mL −11.5 ng/mL), 1.6%CV on cobas e 801
system to 9.2% CV on ADVIA Centaur XPT.
Very good result comparability was demonstrated between the
cobas systems using the same method: Passing/Bablok regression:
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slope 0.97–1.01, Pearson's r correlation: 0.997–0.999. The comparability of the cobas e 801 system to other tested methods was also
investigated: Passing/Bablok regression slopes ranging from 0.72
(IMMULITE 2000 XPi) to 1.42 (UniCel DxI 800), Pearson's r
correlation 0.984 (UniCel DxI 800) to 0.998 (Liaison® XL).
Conclusions
The data of our study support laboratories in assessing the
precision and comparability of their routine fertility methods.

progressive motility (cutoff b32%) a 90% concordance was observed
between non-diluted and diluted samples.
Conclusions
Dilution of semen sample decreases progressive and total sperm
motility, regardless of the diluent. If possible, semen dilution should
be avoided for sperm motility analysis.
doi:10.1016/j.cca.2019.03.117

doi:10.1016/j.cca.2019.03.116
M083
M082

Improved workﬂow in routine-stat integration

Effect of diluent in sperm motility

D. Giavarina, A. Cappelletti, M. Carta
Clinical Laboratory, St Bortolo Hospital, Vicenza, Italy

M. García-García, L. Cardo, Ó. Pons, F.V. Álvarez
Biochemistry Department, Laboratory Medicine, Hospital Universitario
Central de Asturias, Oviedo, Spain
Background-aim
Computer-aided sperm analysis (CASA) has been implemented
last years in most clinical laboratories, reducing the time of analysis
and improving precision, especially in sperm motility assessment.
For automatic analysis, samples with N100 million spermatozoa/
mL should be diluted before analysis. The Who laboratory manual for
examination and processing of human semen (5th Edition) recommends diluting samples for CASA analysis preferably with seminal
plasma (SP) from the same man, but vendors offer a 0.01 M
phosphate buffered saline (PBS) as diluent.
Our aim is to evaluate the effect of two different diluents (PBS
and SP) in sperm motility.

Background-aim
The Atellica® Solution includes the new integrated, automated
chemistry (CH) and immunoassay (IM) analyzers (stand-alone or
connected to automation), sample loading/unloading, and magnetic
sample transport. The Total Laboratory Automation (TLA) integrated
with Aptio® Automation (Inpeco) is delivered by Siemens
Healthineers. Reduced Turn-Around-Time (TAT) is a strong point of
the Solution. This study compared 24-h performance of the previous
TLA (4 Dimension Vista® systems+1 ADVIA Centaur® XP linked to
Aptio (DM; June 7, 2017 study) with two Atellica Solution PLA lines
on the same track (2 CH + 1 IM and 1 CH + 1 IM (AT; 6 Sept. 2018
study). Atellica CH Analyzers can process 1800 tests/h each, IM 440
tests/h. About 60 routine and STAT tests are processed in 24 h,
similarly. A goal is for more similar routine and STAT TATs.
Methods

Methods
20 semen samples were collected in sterile recipients and
immediately analyzed using SCA v 6.2 (2 μL Leja chamber). Each
sample was analyzed in triplicate: non-diluted, diluted 1:1 with PBS
0.01 M and diluted 1:1 with SP of the same man (1 mL of semen was
centrifuged at 16000 g, 6 min).
At least 200 spermatozoa were analyzed per sample, collecting
data on concentration (millions/mL) and motility (progressive, nonprogressive motility and immotile).
Differences were analyzed by Friedman and Wilcoxon test using
the software MedCalc (v 12.5.0.0). A p value of b0.05 was considered
signiﬁcant.
Results
Median spermatozoa concentration was 70.1 M/mL. No differences were observed in concentration between non-diluted and
diluted samples (p = .486).
Signiﬁcant differences were observed in total motility between
samples (p b .001). Progressive motility was higher in non-diluted
than in PBS-diluted (p = .005) and SP-diluted (p = .001) samples.
Otherwise, immotile results were lower in non-diluted samples than
in PBS-diluted (p = .003) and SP-diluted (p b .001). No differences
were observed in both parameters between diluents.
Applying Who reference values for asthenospermia diagnosis for
total motility (cutoff b40%), 85% and 80% concordance were observed
between non-diluted, PBS and SP-diluted samples respectively. For

Workloads were compared for DM and AT studies. TATs (95th
percentiles) were determined from check-in of tubes on Aptio to test
results for DM and AT studies; TATs were compared for DM and AT
routine vs. STAT, and for DM vs. AT for troponin (Tn), protein C (PC),
glucose (Gluc), and potassium (K).
Results
DM and AT workloads were similar (1557 vs. 1659 tubes; 10,283
vs. 9981 tests; STAT tests 26% and IM tests 15% of total for DM and
AT).
TAT from time of check-in on Aptio to result improved overall for
AT vs. DM routine tests by about 19:00, 5:30, 4:00, 4:00 min for Tn,
PC, Gluc, and K; and STAT tests by about 7:00, 2:00, none, 1:00 min.
Tn routine and STAT total TAT from AT check-in to result was 47:30
and 44:54 min; and, TAT on the Atellica Solution was 11:00 min.
Small TAT differences between routine and STAT tests were
further reduced for AT vs. DM (Tn: 2:38 vs. 14:30; PC: 5:19 vs. 8:38;
Gluc: 4:30 vs. 8:47; K: 5:42 vs. 10 min). The 880 IM and 5400 CH
tests/h, including electrolyte integrated multisensory testing, offer
more than twice the 2500 exams/h required at peak times.
Conclusions
Innovations in consolidation, transport, routing, loading and
unloading of the Aptio-Atellica Solution have led to faster TAT with
consistent performance. These aspects can meet needs of clinical labs
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to optimize resources, performance, staff reduction, scalability, and
ﬂexibility in workload, without affecting quality and response time.
doi:10.1016/j.cca.2019.03.118

both analyzers tested and UC showed a good agreement between all
analyzers and the reference method. The use of automatic sediment
urine analyzers can be a good alternative as it analyzes a large
number of samples in short periods of time.
doi:10.1016/j.cca.2019.03.119
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B. González De La Presa, B. Marcelo, V. Ortiz Véliz, R. Wijngaard, J.L.
Bedini
CORE Laboratory, CDB, Hospital Clinic Barcelona, Spain
Background-aim
Manual microscopy sediment examination is still considered as
the reference method; however its use in high volume laboratories
produces several practicality problems. We have evaluated three
automatic sediment urine analyzers using the manual microscopy
Fuchs-Rosenthal Counting Chamber (FRC) as reference method.
Methods
43 patients' urine specimens which arrive routinely to our
laboratory were analyzed by all methods. The analyzers assessed
were: sediMAX (Menarini), UF5000 (Sysmex), and Atellica 1500
(Siemens). We compared the quantitative results for leukocytes
(WBC), red blood cells (RBC) and total epithelial cells (TEP) using the
Passing-Bablok non parametric regression method. For the presence
of dysmorphic red blood cell (DRBC) and urinary casts (UC) we used
Cohen's Kappa coefﬁcient (k). DRBC in Atellica 1500 was not tested.

M085
Clinical evaluation of the fourth-generation immunodiagnostic
reagents “Elecsys HIV Duo” for screening HIV in specimens from
Korean subjects
D.J. Won, D. Choi, H. Kim
Department of Laboratory Medicine, Yonsei University College of
Medicine, Seoul, Republic of Korea
Background-aim
Elecsys HIV Duo is the fourth-generation immunodiagnostic
reagents for HIV (HIV-1 p24 antigen and HIV-1/2 antibodies) based
on the principle of electrochemiluminescence immunoassay (ECLIA)
in human serum and plasma by Roche Diagnostics (F. Hoffmann-La
Roche Ltd., Basel, Schweiz).
It is a recently improved in-vitro medical diagnostics that can
diagnose HIV qualitatively and which is able to differentiate HIV-1
p24 antigen and HIV-1/2 antibodies.
This study aimed to check the clinical performance of Elecsys HIV Duo
in the specimens derived from Korean and to use the result as grounds for
clinical application of Elecsys HIV Duo in medical practice setting in
Korea.
Methods

Results
The corresponding equations of the Passing-Bablok regression [CI
0.95] and the correlation coefﬁcient (r) for the different parameters
were:
FRC vs SediMAX: WBC y = 0 [−5.062;6.194] + 1.020 ×
[0.706;1.265], r = 0.876; RBC y = −4.2 [−6.85;-0.703] + 1.400 ×
[1.086;1.712], r = 0.965; TEP y = 0 [−2.12;5.632] + 1.027 ×
[0.736;1.500], r = 0.49.
FRC vs UF5000: WBC y = −0.84 [−4.51;3.39] + 1.441 ×
[1.31;1.728], r = 0.94; RBC y = 0 [−12.44;2.05] + 1.733 ×
[1.477;2.689], r = 0.953; TEP y = 2.149 [−0.137;4.5] + 1.185 ×
[1;1.414], r = 0.847.
FRC vs Atellica 1500: WBC y = −2.753 [−5172;1.645] + 1.274 ×
[0.967;1.405], r = 0.932; RBC y = 0 [−6.423;2.286] + 0.88 ×
[0.571;1.303], r = 0.97; TEP y = −0.81 [−2.264;0] + 0.914 ×
[0.721;1.132], r = 0.859.
Cohen's kappa coefﬁcients were:
FRC vs SediMAX: DRBC k = 0.9531 [0.464;0.982]; UC k = 0.7818
[0.544;1].
FRC vs UF5000: DRBC k = 0.9531 [0.464;0.982]; UC k = 0.7226
[0.464;0.982].
FRC vs Atellica 1500: UC k = 0.7742 [0.469;1].

Anonymized leftover 561 samples [119 positive samples and HIVpositive panels and 442 negative samples and HIV-negative panels]
and HIV panels were enrolled, and except for 15 samples that were
withdrawn for not meeting the inclusion criteria, a total of 546
samples [110 positive samples and HIV-positive panels and 436
negative samples] were analyzed.
Results
The results showed that the clinical sensitivity of 110 positive
samples (including HIV-positive panels) was 100.00% (110/110
samples, 95% CI [96.70, 100.00]) and the clinical speciﬁcity of 436
negative samples was 100.00% (436/436 samples, 95% CI [99.16,
100.00]) which met the assessment criteria [clinical sensitivity: 100%
and clinical speciﬁcity: 99.5%] planned in this study.
Also, the analysis between the investigational device and the
comparator Elecsys HIV combi PT for a total of 546 samples (positive
samples [including HIV-positive panels] and negative samples)
showed that the overall percent agreement was 100.00% (546/546
samples, 95% CI [99.33, 100.00]) and the Cohen's kappa coefﬁcient
was 1.00 (95% CI [1.00, 1.00]), conﬁrming that the qualitative test
results of the two devices showed a perfect agreement.

Conclusions

Conclusions

WBC was overestimated by UF5000 and RBC was overestimated
by SediMAX and UF5000. Although TEP had a worse correlation, it
was not under- or overestimated in comparison with the reference
method by any analyzer. DRBC showed a very good agreement in

In summary, both the clinical sensitivity and the clinical
speciﬁcity of Elecsys HIV Duo were conﬁrmed as 100% in the
samples derived from Koreans, and the agreement of Elecsys HIV
Duo with the presently used Elecsys HIV combi PT which is already
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approved in Korea was also 100%. Therefore, Elecsys HIV Duo can be
used for qualitative measurement for the HIV diagnosis in Korea and
is considered a reliable in-vitro HIV diagnostic device.

N100% in operational performance, depending on the panel, may be
seen when comparing identical workloads on the six tested
immunochemistry systems.

doi:10.1016/j.cca.2019.03.120

doi:10.1016/j.cca.2019.03.121
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Comparison of operational performance across six immunochemistry analyzers

Anti-complement factor C5-receiving patients monitoring: Are
conventional high-throughput tests well suited?

P. Findeisena, I. Zahna, D. Krempela, T. De Haro-Muñozc, T. Haro
Romeroc, C. Garcia Rabanedac, M. Barral Juezc, K. Klopproggeb, S.
Engelmannb
a
Laboratory Dr. Limbach and Colleagues, Heidelberg, Germany
b
Roche Diagnostics GmbH, Mannheim, Germany
c
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain

A. Laetitiaa, M. Maanaouib, S. Rogeaua, A. Deleplancquea, E. Moitrota,
S. Poizota, M. Labalettea, S. Dubucquoia, B. Lopeza
a
CHU Lille, Department of Immunology, F-59000 Lille, France
b
CHU Lille, Department of Nephrology, F-59000 Lille, France

Background-aim
Time to result is a key performance indicator of today's laboratories, facing constant pressure to deliver quality results as fast as
possible. In our study we compared the operational performance of
ﬁve immunochemistry systems while processing different types of
workloads under standardized conditions.
Methods
Two workloads reﬂecting a commercial laboratory and a hospital
laboratory request pattern (each for 100 samples) were processed in
the same manner on the following ﬁve immunochemistry systems:
ADVIA Centaur XPT, ARCHITECT i2000SR, cobas 8000® e 801, Immulite
2000XPi and UniCel DxI 800. The 100 samples resulted in 176 test
requests for the commercial laboratory workload and in 135 requests
including 8 emergency samples for the hospital laboratory workload.
Furthermore, four infectious disease panels were measured with 50
samples (using negative control material) on the following four
immunochemistry systems: ADVIA Centaur XPT, ARCHITECT i2000SR,
cobas 8000® e 801 and Liaison XL. Panel 1 consisted of HBsAg, HIV,
Toxoplasmosis IgG, Toxoplasmosis IgM, Rubella IgG and Syphilis; Panel
2 consisted of anti-HAV, anti-HAV IgM, anti-HBc, anti-HBc IgM, antiHCV, HBsAg and HIV; Panel 3 consisted of HIV, HBsAg, anti-HCV, Syphilis
and anti-HBc. Panel 4 consisted of HIV, HBsAg, anti-HCV and Syphilis.
Time to ﬁrst result and time to last result were reported. Starting
point was the loading of the samples onto the analyzer.
Results
The hospital workload was processed within ~1 h on two (cobas e
801 system and ADVIA Centaur XPT) of the ﬁve analysers, maximum
duration was 2:52 h on Immulite 2000XPi. Similarly, processing time
for the commercial pattern workload ranged from ~ 1 h to ~2.5 h.
Across the four varying serology panels, time to ﬁrst result was
δ21 min on the cobas e 801 module, δ30 min on the ARCHITECT
i2000SR, δ32 min on the ADVIA Centaur and δ53 min on the Liaison
XL. Time to last result ranged from δ02:38 h (cobas e 801 module) to
04:25 h (Liaison XL).
Conclusions
For all tested workloads, time to result differed considerably
between the included immunochemistry systems. Differences up to

Background-aim
Eculizumab therapy has greatly enhanced the prognosis of
uncontrolled complement activation-related diseases such as paroxysmal nocturnal hemoglobinuria, atypical hemolytic uremic syndrome (aHUS), and C3 glomerulopathies (C3G). Therapeutic
monitoring by eculizumab concentration measurement is not widely
available, and efﬁcacy assessment is mostly based on clinical
symptoms' improvement and on complete classical pathway
haemolytic activity (CP50) blockade, according to current recommendations. The aim of this study was to question the suitability of
conventional high-throughput complement assays for monitoring
anti-C5 receivers.
Methods
We ﬁrst investigated the correlation between a haemolytic and
a liposome-based CP50 assays on a retrospective cohort, using nonparametric regression and concordance analysis. Second, we
investigated the relevance of conventional complement assays
(liposomal CP50, C3 and C4; The Binding Site Group Ltd.,
Birmingham, UK) and of soluble membrane attack complex (sMAC,
Quidel, San Diego, CA, USA) levels for monitoring disease activity in
a cohort of eculizumab-treated patients (n = 4 aHUS, n = 2
secondary HUS, n = 2 C3G). We used ROC curves on pooled data
and then built generalized linear mixed models (GLMMs) to
account for the data non-independency.
Results
Using 142 parallel measures of haemolytic and liposome CP50,
Spearman correlation coefﬁcient was 0.75 (p b .0001), whereas
concordance analyses (undetectable vs detectable CP50 activity)
revealed a signiﬁcant McNemar's test (p = .001), and a fair
agreement (| = 0.38, 23.2% of discordances). Based on 61 observations (min 3 max 12 per patient), haemolytic CP50, liposome CP50,
C3 and C4 assays exhibited limited AUCs (range: 0.505 to 0.581,
non-signiﬁcant) whereas the sMAC assay yielded an AUC of 0.874
(p b .0001). For this analyte, the Youden index criterion matched
the manufacturer upper reference value of 219 ng/mL (sensitivity
70%, speciﬁcity 90.5%). This tendency was conﬁrmed in GLMMs:
univariate and multivariate analyses revealed that only sMAC (ε219
ng/mL) was associated with the disease activity (OR 15.4, 95%CI
[2.1; 112.7], p = .008). Importantly, C3 consumption was not
suggestive of uncontrolled disease activity. Speciﬁc disease grouped
analyses were not possible in reason of the limited number of
patients.
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Conclusions
As the number of patients that need monitoring is increasing with
expanding eculizumab indications, non-referent immunology laboratories are frequently facing the challenge of assessing eculizumab
blockade and disease activity. In this context, conventional complement assays are not sufﬁcient and the addition of sMAC quantitation
might be of help for clinicians.
doi:10.1016/j.cca.2019.03.122

doi:10.1016/j.cca.2019.03.123

M089
Serum free light chains: Prospective evaluation of a new ELISA
assay
J. Pekara, B. Lopezb, S. Schraena, B. Onraeda
a
CHU Lille, Biochemistry and Molecular Biology Department, F-59000
Lille, France
b
CHU Lille, Department of Immunology, F-59000 Lille, France

M088
Background-aim
In vitro afﬁnity maturation of anti-cortisol antibodies to develop
sensitive immunoassays
H. Oyama, I. Morita, Y. Kiguchi, N. Kobayashi
Kobe Pharmaceutical University, Japan
Background-aim
Diagnostic antibodies against cortisol (CS), which is a major
glucocorticoid, have been in great demand because CS is still
important as an index for the function of hypothalamic-pituitaryadrenal axis. So far, we have generated high-afﬁnity single-chain Fv
fragments (scFvs) for small molecules (e.g., cotinine, estradiol-17ß,
and ⊗9-tetrahydrocannabinol) with practical speciﬁcities via in vitro
afﬁnity maturation starting from hybridoma-derived native antibodies. In this study, we applied this strategy to improve the afﬁnity of a
mouse monoclonal anti-CS antibody Ab-CS#3 (IgG1|; Ka 4.7 × 107 M
−1
) that we previously produced.
Methods
The VH and VL genes each encoding H-chain and L-chain variable
regions of Ab-CS#3 were cloned using RNA extracted from the
relevant hybridoma cells, and combined via a linker sequence to
provide wild-type scFv gene (wt-scFv), bacterial expression of which
produced wt-scFv protein that showed a rather higher Ka for CS (3.4
× 108 M−1) than the original antibody. Subsequently, random point
mutations were generated in VH and VL separately by error-prone
PCR. The resulting products were assembled into mutant scFv genes,
which were then ligated into a phagemid vector to transform E. coli
cells.
Results
Screening of ca. 10,000 transformants suggested that ~8% of the
clones produce scFv-displaying phages with high binding activity
against an immobilized CS moiety. After further investigations, we
found 5 clones that generate scFv mutants (as the soluble form)
showing Ka exceeding 1010 M−1, among which scFv#m2–97, with 4
amino acid substitutions, showed the greatest Ka value (2.4 × 1010 M
−1
; 71-fold higher than that of wt-scFv). In competitive ELISA, this
mutant generated much more sensitive dose-response curve for CS
(midpoint 28 pg/assay) than the dose-response curve using wt-scFv
(midpoint 720 pg/assay).
Conclusions
We expect that these mutant scFvs will be potentially suitable to
detect of CS in clinical specimens.

The assessment of serum free light chains (SFLC) levels is
essential in the management of patients with monoclonal
gammopathies. Turbidimetric or nephelometric assays used to be
the only available technologies for SFLC levels assessment; yet many
speciﬁc analytical issues remain, such as antigen excess, lack of
linearity or light chain polymerization. A new fully automated ELISA
assay was recently developed (Sebia, Lisses, France). We aimed to
evaluate the Sebia FLC® ELISA assay for its suitability in routine
clinical use.
Methods
We prospectively collected 1078 samples from the routine
workﬂow at the Lille University Hospital's. We included monoclonal
gammopathies, renal failure patients and healthy controls. SFLC
measurements were performed using both the turbidimetric
Freelite® assay (The Binding Site, Birmingham, UK) on the SPAplus®
analyzer and the new Sebia FLC® ELISA assay on the AP22 Elite
analyzer (Das, Roma, Italy). The Sebia FLC® assay within/betweenrun performances, contamination and sensitivity to interferences
were assessed. Forty-ﬁve additional patients were prospectively
followed for 18 months to study the Kappa // Lambda ratio (|/⌊)
variations.
Results
Using log-transformed datasets for correlation and regression
analyses, the Pearson correlation coefﬁcient between the two assays
was 0.94 for |, 0.89 for ⌊ and 0.96 for the |/⌊ ratio. Bland-Altman
studies evidenced | and ⌊ overestimation in low ranges for the Sebia
FLC®. Regarding high SFLC values, the Freelite® yielded considerably
higher results. When applying the |/⌊ ratio reference values, the two
assays demonstrated a good concordance (80%). In our prospective
cohort, the Sebia FLC® needed signiﬁcantly fewer dilutions than the
Freelite® assay for both | and ⌊ measurements (p b .001). However,
the higher assay time need to be taken into account for implementation in clinical laboratories routine workﬂow.
Conclusions
Nephelometric and turbidimetric assay limitations may lead to
the generation of biased or inconclusive results; hence the new Sebia
FLC® assay may be of interest for SFLC determination. Nonetheless,
interpretation of the results requires the use of new reference values
for clinicians. Additional tests will evaluate its performance in daily
practice to conﬁrm the clinical utility of this assay.
doi:10.1016/j.cca.2019.03.124
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M090
Method evaluation of ascitic and pleural ﬂuid analysis
K. Perkins, M. Myers, S. Haslam
Department of Pathology, Royal Preston Hospital, Preston, UK
Background-aim
Analysis of pleural and ascitic ﬂuid is useful in a variety of clinical
situations. Most diagnostic assay manufacturers do not have
methods which have been evaluated or CE marked for use on these
ﬂuids. Difﬁculty arises in validation of methods for body ﬂuid
matrices, as the composition of ﬂuids (especially ascitic and pleural)
can be extremely varied.
The aim of this project was to validate the use of commonly
requested pleural and ascitic ﬂuid analytes on the Roche Cobas 8000
and to provide assessment of ﬂuid assay performance as part of
UKAS accreditation requirements.
In addition, we have validated the measurement of NT-proBNP in
pleural ﬂuid to be used as a diagnostic tool for differentiating heart
failure as a cause of pleural effusion. This can be useful in heart
failure patients who have been treated with diuretics and use of
standard Light Criteria become less effective.
Methods
Previously collected ﬂuid samples were aliquoted and stored at
−20° C until analysis. Recovery experiments were done by spiking
high concentration serum (10% volume) into each of 5 different
patient samples. Analytes investigated were: LDH, total protein,
albumin, creatinine, amylase, glucose, triglycerides and NTproBNP.
Precision (within and between batch) was assessed using pooled
samples from at least 3 different patients. Methods were run using
the Roche Cobas C 8000 system (702 chemistry and 801 immunoassay analysers). Lower limit of quantiﬁcation was done by running
repeated measures (as for between batch precision; n = 8 to 10) of
either low concentration patient samples or by spiking in low
concentrations of high concentration serum (b 10% volume) into
patient ﬂuid samples.
Results
Average recovery for all analytes was ±10%. Within and between
batch precision CVs were b 10% for all analytes, except for pleural
LDH (b 20%). Lower limit of quantiﬁcation for ascitic albumin was 4
g/L (15%CV), validating its use for serum ascitic albumin gradient.
Conclusions
We have shown here that matrix composition does not signiﬁcantly inﬂuence the measurement of commonly requested analytes
in pleural or ascitic ﬂuid using assays on the Roche 8000 system.
doi:10.1016/j.cca.2019.03.125

M091
Comparison of the rapid test and ELISA assay for measurement of
inﬂiximab through levels in patients with IBD
E. Perovicc, A. Kozmara, J. Kronja-Negroc, I. Klarinb
Clinical Institute of Laboratory Diagnostics, University Clinical Center

a

Zagreb, Croatia
b
Department of Gastroenterology, General Hospital Zadar, Croatia
c
Department of Laboratory Diagnostics, General Hospital Zadar, Croatia
Background-aim
The use of the anti-tumor necrosis factor 〈 drug inﬂiximab (IFX)
had established a second-line therapeutic approach for patients with
inﬂammatory bowel diseases (IBD) which include Crohn's disease
and ulcerative colitis. Through concentrations of the IFX during
monitoring of therapy are associated with clinical outcomes. Several
methods for the quantiﬁcation of serum IFX concentrations have
been developed such as ELISA, RIA and homogenous mobility shift
assay (HMSA). Recently, the lateral ﬂow assay is presented for rapid
IFX measurement which allows immediate dose adjustment.
Methods
We compared through levels of inﬂiximab in the serum of 18
patients with IBD from day hospital of the Department of Gastroenterology, General Hospital Zadar. The assays were carried by using
ELISA kit IDKmonitor®Inﬂiximab (Immunodiagnostik, Bensheim,
Germany) and by rapid test Quantum Blue® (Bühlmann,
Schonenbuch, Switzerland). 10 out of 18 patients were treated with
the original drug (Remicade®, Merck Sharp & Dohme) while the
others were treated with biosimilars (Inﬂectra®, Pﬁzer and
Remsima™, Celltrion).
Results
Both IFX assays showed a very good correlation. Because of the
small patient group we used nonparametric Spearman correlation
(rho = 0.95, P = .0001). Method comparison yielded a very good
agreement between the two assays. Bland Altman plots showed
mean difference of 0.7 with limits of agreement −12.6 to 14.0. Linear
regression performed by the Passing-Bablok analysis showed eq. Y
= 0,7369 + 15,448 X, suggesting slightly higher results obtained by
Quantum Blue®. Median values for Quantum Blue® and ELISA
method (2.95 and 1.20 μg/mL, respectively; 95% CI: 1.98 to 9.47 and
0.68 to 3.92, respectively) were not statistically signiﬁcant different
(P = .1412). These results are similar to those found by Nasser et al.
(1).
Conclusions
These two methods for the measurement of the trough concentrations of IFX correlated very well. The lateral ﬂow assay showed
good agreement with a most commonly used ELISA assay and
therefore facilitate immediate therapeutic drug monitoring in
hospitals.
doi:10.1016/j.cca.2019.03.126

M093
The cobas® SonicWash reduces sample carryover on cobas C 503
and cobas ISE analytical unit
U. Pauselius-Fuchse, A. Seilere, C. Proebstle, E. Donnerbauere, A. Von
Meyerb, R. Falboa, I. Brandtc, J. Songg, K. Klopprogged, S.
Zimmermannf, M. Horstmanne, A. Mccaugheyf
a
Azienda Socio Sanitaria Territoriale di Monza, P.·O di Desio, Desio, Italy
b
Klinikum St. Marien, Amberg, Germany
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g
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M094

d

Background-aim
Sample to sample carryover on diagnostic analyzers may lead to
erroneous patient results. This inherent risk needs to be addressed
especially for analyzers that do not apply disposable tips for sample
pipetting. In particular, sample carryover may be detrimental in
conﬁgurations where clinical chemistry and immunoassay analyzers
are combined in integrated systems. Since the concentration of
immunoassay analytes frequently differs by several logs, carryover
on clinical chemistry analyzers must be prevented to avoid elevated
immunoassay test result. To improve sample carryover on the new
cobas® pro integrated solutions, a wash station with ultrasonic
cleaning and basic wash solution (cobas SonicWash) was developed
for cobas c 503 and cobas ISE analytical unit.

Performance evaluation of BD Barricor™ with BD PST™ and BD
SST II™
S. Shin, J. Oh, H.D. Park
Department of Laboratory Medicine and Genetics, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Republic of
Korea
Background-aim
Plasma based blood collection tubes in clinical chemistry service,
are used without coagulation process with the advantage of faster
turnaround time. We compared BD Barricor tube with existing serum
and plasma based tubes on 35 biochemical analytes, turnaround time
(TAT) and visible artifacts.
Methods

Sample carryover with cobas SonicWash was quantiﬁed by
processing samples with high analyte concentrations on cobas c
503 or cobas ISE analytical unit. Subsequently, sample probes were
cleaned by cobas SonicWash, followed by a pipetting of an analytefree sample. Potential carryover was determined by measuring
analyte concentration on a cobas e 801 analytical unit.

We collected blood samples from 30 healthy volunteers into
Barricor tube, serum separating tube (SST) and plasma separating
tube (PST) in a random order. A number of 27 chemistry analytes
and two cardiac markers were tested with Barricor tube, SST and
PST. Six immunochemistry analytes were tested using Barricor tube
and SST. Measured results from Barricor, SST and PST were compared
using Deming regression and Bland-Altman method. TAT was
measured and visual grade was recorded for hemolysis, barrier
formation, ﬁbrin, gel globe, gel smearing and RBC hang up for each
tube.

Results

Results

To quantify carryover signiﬁcantly below the design speciﬁcation
of b0.1 ppm, samples with high concentrations of hepatitis B surface
antigen (HBsAg) or antibodies to HBsAg (Anti-HBs) were used. In
addition, a monoclonal IgG antibody with biotin- and rutheniumlabel (IgG-Bi-Ru), which is known for its strong adhesiveness, was
applied as sample material. Carryover of IgG-Bi-Ru was found below
0.04 ppm and 0.006 ppm on cobas c 503 and cobas ISE, respectively.
Tests with HBsAg and Anti-HBs showed a carryover even below
0.004 ppm and 0.0004 ppm, respectively. Finally, results from MCE
performance evaluation revealed no detectable ß-hCG carryover
from patient samples.

Among the tested analytes, most of the analytes with Barricor
tube demonstrated equivalent performance compared to SST and PST
except for the followings. Lactate dehydrogenase (LDH) of Barricor
tube showed a signiﬁcant bias of −10.29% and − 9.26% when
compared to SST and PST tube, respectively. Vitamin B12 showed a
positive bias N10% when compared to SST. Aspartate aminotransferase (AST), alanine aminotransferase and phosphorus had a negative
bias N5% compared to SST. AST showed a negative bias N5% when
compared to PST. Overall results of Barricor tube were more
equivalent to PST than SST. Barricor tube had the shortest TAT
among the tubes tested. Visual analysis revealed no apparent
hemolysis for all three tubes and no gel related artifacts, ﬁbrin, RBC
hangup for Barricor tube.

Methods

Conclusions
In summary, the new sample probe wash with ultrasound on
cobas c 503 and cobas ISE showed sample to sample carryover
signiﬁcantly below 0.1 ppm. Carryover of the native analytes HBsAg
and Anti-HBs was found even several logs below the speciﬁcation of
b0.1 ppm, underlining the high cleaning efﬁciency of cobas
SonicWash. In conclusion, cobas SonicWash strongly reduces the
risk of sample to sample carryover and increases ﬂexibility for
sample routing on cobas pro integrated solutions.

Conclusions
Compared to SST and PST, bias measured with Barricor tube was
clinically insigniﬁcant except for LDH and Vitamin B12. Visual
observation showed no apparent degradation with Barricor tube,
and apparent advantage of TAT was noted for Barricor tube, which
could be useful in clinical practice.
doi:10.1016/j.cca.2019.03.128

doi:10.1016/j.cca.2019.03.127
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Effects of high atmospheric CO2 on serum total carbon-dioxide
determination

Development of a ﬁnger-prick blood test kit and its usability for
participants of health examinations

P. Srisawasdi, N. Kumproa, S. Promnuch, S. Vanavanan
Department of Pathology, Faculty of Medicine, Ramathibodi Hospital,
Mahidol University, Bangkok 10400, Thailand

S. Sugimotoc, E. Ohtac, S. Tsukadac, S. Osawab, E. Hokazonoa
a
Department of Health Sciences, Graduate School of Medical Sciences,
Kyushu University, Japan
b
Department of Medical Technology and Sciences, Graduate of Medical
Laboratory Science, International University of Health and Welfare, Japan
c
Research Center for Micro Blood Analysis, LEISURE, Inc., Japan

Background-aim
Clinical utility of serum total CO2 (TCO2) is identifying of
respiratory alkalosis and metabolic acidosis, especially acid-base
derangement in chronic kidney disease. Typically, falsely low
amounts of TCO2 trends can be found in routine analysis when
exposure of the sample to air causes the loss of TCO2. However, an
irregular high TCO2 in the atmosphere impact the outcome of
measurement is unclear.
Methods
Repeated measurements of TCO2 in three different levels of
quality control (QC) material over a one-day period were
performed simultaneously in both Building 1 and SDMC laboratories in Ramathibodi Hospital, Mahidol University, Thailand. The
SDMC building is located at the road intersection, which is one of
the worst areas for trafﬁc. TCO2 measurement in both laboratories
was performed using the enzymatic assay (Abbott Laboratories, IL,
USA). Atmospheric CO2 was determined by using TSI Quest™
Environmental Monitors (TSI Incorporated, MN, USA). Sigma-metric
performance of TCO2 was calculated using the equation: sigmametric = [(%Total allowable error-%Bias)/%Coefﬁcient of variation; %
CV].
Results
Atmospheric CO2 concentrations between 12 am to 12 pm of
Building 1 (ranged from 528 ppm to 831 ppm) and SDMC (ranged
from 776 ppm to 1917 ppm) were quite different. With regards to
Building 1, not only the measuring total CO2 concentrations of
each control material but also the atmospheric CO2 in any time
were quite stable. By contrast, the measuring TCO2 of all control
levels for SDMC were clearly increasing during 10 am to 4 pm
with the peak at 12 pm which related to increase the atmospheric
CO2. The %CV of TCO2 obtained from SDMC (range from 6.6% to
10.7%) were higher than those from Building 1 (range from 3.2%
to 4.3%). By calculating sigma-metric, the acceptable performance
of TCO2 for Building 1 (5-Sigma) was found but was not for SDMC
(2-Sigma).
Conclusions
The atmospheric CO2 is an important environmental factor
resulting to variability in determination of serum TCO2. Irregular
high atmospheric CO2 may dissolve in the sample, leading to
falsely high values. Due to the atmospheric CO2's great effect on
bias and imprecision of measurement procedure, more stringent
QC strategy and more frequently check standardization curve may
be necessary.

Background-aim
Maintaining public health and reducing medical costs are
challenges to be addressed in aging societies. In Japan, where aging
is progressing the most rapidly, national measures to prevent
lifestyle-related diseases are being implemented. To contribute to
this, we offer a blood test kit that allows blood analysis, requiring
only a 65-μL blood sample. Blood samples collected from ﬁngertips
are diluted in a preserving and buffering solution to immediately
separate diluted plasma. Subsequently, they are mailed to a
laboratory for analysis using a biochemical automatic analyzer. Test
results are reported by mail.
Methods
1. Blood test kit
The DEMECAL kit consists of: a vial with a diluting and buffering
solution, cylinder with a plasma separation membrane, pipette for
blood collection, lancet, and alcohol wipe for disinfection.
2. Method to measure biochemical parameters in diluted plasma
We performed biochemical measurement using an automatic
analyzer and commercially available measuring reagent. With a
healthy plasma concentration as a reference value, we measured the
sodium concentration in diluted plasma, and calculated the plasma
dilution for each sample. We multiplied each biochemical value by
this dilution to calculate the concentration.
Results
The correlations between the results obtained with the DEMECAL
kit and venous plasma analysis were as follows: AST, ALT, GGT, total
cholesterol, HDL-C, LDL-C, triglycerides, UN, CRE, UA, glucose: 0.882–
0.998.
We classiﬁed participants of health examinations into 4 groups
based on their results. The proportion of each group among middleaged and elderly participants was as follows: mildly/highly abnormal
values group: 68%, requiring medical care group: 32%. Those who
were willing to consult or had actually consulted medical institutions
after receiving poor results accounted for 69% in requiring medical
care group. Among all participants, 88% answered that they were
willing to continue to use DEMECAL kit.
Conclusions
The DEMACAL kit allows blood analysis, requiring a very small
amount of blood sample collected and mailed by users themselves. It
helps users recognize their health conditions, improve their lifestyles
in early disease stages, and receive early treatment, as necessary.

doi:10.1016/j.cca.2019.03.129
doi:10.1016/j.cca.2019.03.130
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Background-aim

Veriﬁcation of the BioPorto and Abbott NGAL assays on the
Abbott Architect

In this study, new Liquid Chromatography-Tandem Mass Mass
Spectrometer method has been developed according to CLSI rules for
Sildenaﬁl and Bosentan analysis.

K. Chadwick, S. Whitehead, C. Ford, R. Gama
Department of Blood Sciences, New Cross Hospital, Wolverhampton, UK
Background-aim
Acute Kidney Injury (AKI) is common, costly and associated with
signiﬁcantly increased morbidity and mortality. Diagnostic criteria
for AKI are based around the measurement of serum creatinine (SCr)
although is a very late marker of AKI. Neutrophil gelatinaseassociated lipocalin (NGAL) has been demonstrated to be an earlier
predictor of AKI. We performed a laboratory veriﬁcation of the
Abbott Diagnostics and BioPorto Diagnostics NGAL assays. Although
only CE-marked for use in urine, we also validated the performance
of the Abbott assay in plasma.
Methods
Intra-inter- batch imprecision, linearity, recovery and limit of
quantitation (LoQ) were assessed for the two assays (urine and
plasma). Inter-assay agreement was assessed using 51 urine and
plasma samples.
Results
Both the Abbott and BioPorto assays demonstrated acceptable
intra-/inter-batch imprecision using manufacturers supplied QC
material; percentage coefﬁcients of variation (%CVs) were 0.7–3.1%
(BioPorto) and 2.2–6.8% (Abbott). The two assays displayed mean
recoveries of 84–102% (BioPorto) and 111–117% (Abbott). Both
assays were linear up to 6000 ng/mL. LoQs for the BioPorto and
Abbott assays were 27.0 ng/mL and 2.7 ng/mL respectively using a
CV of b20%. In a direct comparison between the two manufacturers
kits, the BioPorto assay gave results that were, on average, 9.2%
higher than the Abbott assay.
Conclusions
The performance characteristics of plasma and urine NGAL
measurement were similar for both assays and on the whole met
the claims of the manufacturer. The BioPorto assay had a signiﬁcantly
higher LoQ and tended to report higher values when compared to
the Abbott assay. Although not designed for the analysis of NGAL in
plasma samples, the performance of the Abbott assay was found to
be as good as for urine.
doi:10.1016/j.cca.2019.03.131

Methods
Within the linearity, a series of calibration standards with
different concentrations were prepared and the linearity of the
method was determined by plotting the ratio of the analytes /
internal standard peak areas to the concentrations. The limits of
analytical measurement applied by using Chromatographic
methods to determine the lower limits according to the signalto-noise ratio.
The repeatability (precision study) was performed according to
CLSI EP5-A protocol. Two different levels of sildenaﬁl and bosentan
were used in the serum pool, and these measurements were
performed by using 20 samples between in-run and intra-day
studies, and 5 sample in-inter days were run for 4 days.
Within the recovery, three different levels of standards were used
for both drugs. Each level was prepared to be 1000 μl in total.
Preliminary operations were completed and % R values were
calculated according to added standards.
The interference was applied by using lipemic and hemolyzed
serum samples. Two different concentrations of serum pool were
formed for sildenaﬁl and bosentan. Tubes containing interferent
substances were prepared at 100%, 50% and 25% concentrations for
both levels.
In automated systems, it is used to show whether there is transfer
between successive samples and if so, to accept the acceptability.
Samples with high and low concentrations were placed in a speciﬁc
order. The averages and standard deviations of the groups were
calculated.
In order to determine the effect of freezing and thawing on
sildenaﬁl and bosentan measurement, serum concentrations of low
and high levels were determined. Freeze-thawing was performed 4
times. The matrix effect study was performed for sildenaﬁl and
bosentan according to the protocol of Chambers et al. and the results
of the study were performed according to the matrix effect value.
Results
In the linearity, our method was found the linearity between
1000 and 0.975 μg/L for sildenaﬁl and 3175 and 3.05 μg/L for
Bosentan. The lowest and highest %CV values obtained from the
repeatability study were 4.7 and 6.3 respectively for sildenaﬁl
and 4.2 and 6.3 respectively for bosentan. The results obtained
in the recovery study for 103% for sildenaﬁl and 106.6% for
Bosentan.
The amount of sample transfer was determined as −14.8 in
sildenaﬁl and − 13.6 in bosentan.
Conclusions

M098
Analysis of phosphodiestrease inhibitors by liquid chromatography-tandem mass spectrometry method
M. Ahmad Bik, D. Eryavuz, O. Tok, A. Sivrikaya, S. Abusoglu, A. Unlu
Department of Medical Biochemistry, Faculty of Medicine, Selcuk
University, Turkey

The LC-MS / MS method was found acceptable in the performance
evaluation based on the acceptability rules of the method determined by CLSI.
doi:10.1016/j.cca.2019.03.132
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Establishing sex-speciﬁc reference interval for the Beckman
Coulter UniCel DxI 800 TSH (3rd IS) in Chinese euthyroid
population based on a multicenter study
W. Danchen
Department of Clinical Laboratory, Peking Union Medical College
Hospital, Peking Union Medical College & Chinese Academy of Medical
Science, Beijing 100730, China

During the interpretation of the UEFC results, and to properly
detect pathologic abnormalities in protein content of urine samples,
it is crucial to understand the normal protein migration pattern, and
to consider other renally-excreted substances with similar absorbance patterns that could potentially cause interferences. Any peak
that can be mistaken for a monoclonal component is considered to
be an interference.
The objective of our study is to detect and identify exogenous
interferences observed in urine proteinograms.
Methods

Background-aim
Beckman Coulter reformulated their commercial thyroid stimulating hormone (TSH) assay with primary calibration to the World
Health Organization 3rd TSH International Standard. The accuracy of
the diagnosis of thyroid dysfunction is primarily affected by the
validity of the reference interval (RI) for serum TSH. Thus, this study
aimed to establish the RI for this assay in Chinese population based
on a multicenter study.
Methods
In a cross-sectional study, 1819 participants were recruited
overall, and 1593 were eligible for analysis, to establish the RI.
Centralized detection of thyroid hormones and antibodies using the
TSH3 assay on the Beckman Coulter UniCel DxI 800 Immunoassay
platform at Peking Union Medical College Hospital. Multiple
regression analysis was used to evaluate the effect of sex, age,
season, and cities on TSH. According to the C28 A3 guideline, interval
between the 2.5th and 97.5th percentiles was calculated as the lower
and upper limits of TSH RI.
Results
The serum TSH level in females was signiﬁcantly higher than in
males (p b .001). Except for the ε64 years age group, all age groups
showed a higher serum TSH level in females than in males (all p b
.05). The highest serum TSH concentration occurred in Guiyang and
the lowest in Shenzhen. The serum TSH concentration was higher in
winter than in summer. Sex had the highest effect on serum TSH
concentrations.
Conclusions
Sex-speciﬁc RIs of Beckman Coulter 3rd TSH reagents were 0.67–
4.62 mIU/L (male) and 0.72–5.66 mIU/L (female).
doi:10.1016/j.cca.2019.03.133
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A prospective study was carried out including all of the requested
urine proteinograms in the laboratory for one year.
A urine sample was considered to have an exogenous interference if the following criteria were met: (1) the sample's UEFC
presented an abnormal peak; (2) such abnormal peak did not
disappear upon performing inmunosubtraction; (3) conﬁrmatory
urine inmunoﬁxation determination was negative; (4) a new urine
sample, collected at least three days after the original sample,
showed no abnormalities in its UEFC proﬁle.
The speciﬁc interfering substances were identiﬁed by reviewing
clinical history.
Results
A total of 852 UEFCs were requested, of which 16 met the criteria
for exogenous interference. The agents causing of an abnormal peak
were:
• Iodixanol in 8 samples (50%). With a peak between the alpha-2globulin and the beta-globulins fractions.
• Ioversol in 4 samples (25%). With a peak within the beta-globulin
fraction.
• Tecnetium 99 metastable in 2 samples (12.5%). With a peak within
the beta-globulin fraction.
• Beta-lactam antibiotics in 2 samples (12.5%). With a peak within
the alpha-2-globulin fraction.
Conclusions
In our study, an intravenously administered radiological contrast
was determined to be the cause of exogenous interference in 87.5%
of samples.
If an exogenous interference is detected, new urine samples will
have to be collected, once the interfering agent is cleared from the
patient's system.
The exogenous interference peaks we observed on UEFC in our
study matched the peaks that have been previously described on the
literature for exogenous interferences in proteinograms performed
by serum capillary electrophoresis.
doi:10.1016/j.cca.2019.03.134

Exogenous interference detection in urine proteinograms
M101
N. Marcos Sádabaa, D. Galán Donlob, R. Lillo Rodrígueza, L. Echeverría
Sádabaa, M.C. Donlo Gila, M. Irañeta Poyoa
a
Complejo Hospitalario de Navarra, Spain
b
Duke University School of Medicine, NC, USA
Background-aim
Urine protein capillary electrophoresis (UEFC) directly detects
proteins at a wavelength of 200 nm.

Analytical veriﬁcation and method comparison of the Atellica IM
intact parathyroid hormone assay
X. Filellab, C. Gonzalez-Escribanoa, R. Wijngaardb, M. Portasa, J.L.
Bedinia
a
Core Lab (CDB), Hospital Clínic, Barcelona, Spain
b
Department of Biochemistry and Molecular Genetics, Core Lab (CDB),
Hospital Clínic, Barcelona, Spain
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Background-aim
The measurement of Parathyroid Hormone (PTH) is useful in the
differential diagnosis of hyper- and hypocalcemia as well as for
evaluating parathyroid function in several diseases, including renal
failure and bone disorders.
Our aim has been to perform an analytical veriﬁcation of the
Atellica IM Intact PTH assay using direct chemiluminometric
technology, which uses constant amounts of two different monoclonal mouse antibodies directed against PTH. We compared the
obtained PTH results using this assay with the ADVIA Centaur®
intact PTH assay.
Methods
To compare results between both assays, PTH was measured in
plasma (EDTA) from 277 patients, covering the measuring range from
8 to 277 pg/mL. Precision of both assays was also evaluated using
LiquickekTM Speciality Immunoassay Control (Biorad) levels 1 and 2.
Finally, linearity of the Atellica IM Intact PTH assay was evaluated in 3
samples with high PTH values, using Multidiluent 13 as diluent.
Results
Between-day precision was studied for Atellica IM Intact PTH
assay using the Biorad controls (mean values 99.3 and 313 pg/mL),
obtaining a coefﬁcient of variation (CV) of 2.91% and 3.17%. (n: 22,
using 2 different calibrations). The CVs obtained in our laboratory
from August 2018 to December 2018 for these controls using the
ADVIA Centaur® intact PTH assay were 8.4% for level 1 and 7.3% for
level 2 (n: 95, using 13 different calibrations).
Method comparison between both assays using Passing-Bablok
regression analysis resulted in a slope of 0.959 (0.943 to 0.976) and an
intercept of 0.4 (−0.9 to 1.4), with a correlation coefﬁcient of 0.996.
Linearity of the Atellica IM Intact PTH assay was evaluated in 3
samples with PTH from 1497 to 3634 pg/mL after ﬁve serial
dilutions. The percentage of recovery was between 97 and 109%.

worldwide, Hb G-Coushatta, Hb Yamagata, Hb Chad, and Hb Queens
are common in Korea. We developed an ultra-performance liquid
chromatography - tandem mass spectrometry (UPLC-MS/MS)
method to identify 6 Hb variants from suspected specimens detected
by conventional HbA1c analyzers.
Methods
Peripheral blood from 114 patients with abnormally high HbA1c
results were collected. Blood cells were hemolyzed and denatured.
Disulﬁde bonds were reduced and alkylated. Proteolytic digestion
was done by trypsin. A Shimadzu Nexera X2 UPLC and AB SCIEX
Triple Quad 6500 were used for UPLC-MS/MS analysis. A Jupiter
Proteo column and gradients of water and acetonitrile in 0.1% formic
acid were used for UPLC separation. Total running time was 20 min
with ﬂow rate of 300 μL/min. On the basis of the protein sequence,
we calculated molecular weight and mass to charge ratio (m/z) of
possible protein sequences for each variant.
Results
All Hb variant specimens conﬁrmed by DNA sequencing method
and two normal controls were used in UPLC-MS/MS system. By
optimization process, a total of 98 cases out of 114 were identiﬁed as
Hb variants; Hb G-Coushatta (n = 46) was identiﬁed by peak at m/z
628.8 [M + 2H+], Hb Queens (n = 41) at m/z 340.7 [M + 2H+], Hb
Chad (n = 4) at m/z 454.7 [M + 2H+], Hb Yamagata (n = 4) at m/z
832.4 [M + 2H+], Hb Fort de France (n = 1) at m/z 342.2 [M + 2H
+], Hb Hoshida (n = 1) at m/z 686.7 [M + 3H+], and Hb GCoushatta + Hb Queens (n = 1), respectively.
Conclusions
We successfully identiﬁed 6 Hb variants from other Hb variants
and normal Hb using UPLC-MS/MS. This method is useful to identify
Hb variants rapidly without using intensive molecular methods.
doi:10.1016/j.cca.2019.03.136

Conclusions
Atellica IM Intact PTH assay showed good correlation with ADVIA
Centaur intact PTH assay and represents a precise and linear
automated tool for the measurement of intact PTH.
doi:10.1016/j.cca.2019.03.135

M102
Identiﬁcation of the hemoglobin variants by ultra-performance
liquid chromatography - Tandem mass spectrometry
M. Hana, K. Leeb, S. Junb, S.H. Songc, J. Songb
a
Department of Laboratory Medicine, Kangdong Sacred Heart Hospital,
Seoul, Republic of Korea
b
Department of Laboratory Medicine, Seoul National University
Bundang Hospital, Seongnam, Republic of Korea
c
Department of Laboratory Medicine, Seoul National University Hospital,
Seoul, Republic of Korea
Background-aim
Hemoglobin (Hb) variants cause abnormal HbA1c results in some
measurements. Among around 1200 Hb variants currently known

M103
Comparability of selected assays on the cobas pro® integrated
solutions under routine like conditions
O. Lorenzb, A. Von Meyerb, C. Giacobonea, M. Bussettia, R. Falboa, G.
Van Causbroeckc, I. Brandtc, S. Kime, J. Songe, K. Klopprogged, P. Metzd
a
Azienda Socio Sanitaria Territoriale di Monza, P.O. di Desio, Desio, Italy
b
Klinikum St. Marien, Amberg, Germany
c
OLV Ziekenhuis, Aalst, Belgium
d
Roche Diagnostics GmbH, Mannheim, Germany
e
Seoul National University Bundang Hospital, Seongnam, Republic of
Korea
Background-aim
The new Roche Diagnostics serum work area laboratory analyzer
cobas® pro integrated solutions was evaluated in a multi-center
study at four sites in Belgium, Germany, Italy and the Republic of
Korea from June to October 2018. Here we report on the
comparability of results between cobas® pro systems and the
respective routine analyzers of the different laboratories under
routine-like conditions for 18 selected analytes covering ion selective
electrodes (ISE), clinical chemistry and immunochemistry.
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Methods

Methods

For electrolytes (Cl, K, Na), clinical chemistry (ALBU, ALT, AST,
Ca, Chol, Crea, CRP, Gluc, HbA1c, Phos) and immunochemistry
(FT4, NT-proBNP, TnT, TSH, VitB12) a total of 18 analytes were
assessed on the cobas® pro system for their comparability to the
respective routine analyzers (Beckman Coulter AU5822, Roche
cobas® 6000 and cobas® 8000) with routine left-over samples
at 4 evaluation sites. Passing/Bablok regression analysis resulted
in slopes, intercepts and correlations for method comparison
analysis.

Laboratories from eight European countries evaluated 16 metabolic panel assays on Alinity c analyzers. Imprecision, linearity,
method comparison, limit of blank (LoB), limit of detection (LoD),
limit of quantitation (LoQ) were studied.
Results

N20,000 result pairs were included in the analysis. All 18 assays
showed good comparability between cobas® pro systems and the
initial results on the routine analyzers. A sum of 65 method
comparisons (over all 4 sites, not all sites were able to include
enough sample for all 18 applications) from the cobas® pro multicenter evaluation showed a median Passing/Bablok regression slope
of 1.02, a median bias at the medical decision point of −1.8% and a
median Pearson's r coefﬁcient of 0.995.

Within-run precision evaluations for all metabolic panel assays (5
and 20-day testing) achieved a coefﬁcient of variation (CV) δ4%. The
total imprecision for all 16 assays tested for both 5 and 20 day
evaluations achieved precision proﬁles b7.5% CV. The assays were
linear throughout the ranges tested. Method comparison studies
showed a very strong correlation between Alinity and the
established ARCHITECT methods. Regression analysis revealed slopes
between 0.904 and 1.066, y-intercept values of −2.98 to +1.94 with
correlation coefﬁcients ranging from 0.979 to 1.00. Bias between
both methods did not exceed +/− 4% at the medical decision point
for any assays in this study. The representative data supported or
exceeded the manufacturer's claims established for LoQ, LoB, and
LoD.

Conclusions

Conclusions

This study's results show that the cobas® pro system delivers
comparable and accurate results for a selection of 18 assays at four
different evaluation sites under routine-like conditions.

Our results clearly demonstrated that key analytical performance
characteristics were generally met and found to be clinically
acceptable by each participating laboratory.

doi:10.1016/j.cca.2019.03.137

doi:10.1016/j.cca.2019.03.138
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European multicenter study of the performance of the alinity
clinical chemistry system on the metabolic assay panel

Generation of monoclonal antibodies for on-site analysis of
psilocin and psilocybin in hallucinogenic mushrooms

M. Krintuse, J. Ardanza Fernandezd, C. Chestersa, R. Collab, C. Fordh, D.
Frattolillob, U. Köllerf, J. Mairessec, D. Martinez Jimenezd, J. Motolg, K.
Padmorea, H. Sharrod-Coleh, G. Sypniewskae
a
Alder Hey Children's NHS, Liverpool, UK
b
Azienda USL di Reggio Emilia, Ospedale di Guastalla U.O. Laboratorio
Analisi, Guastalla, Italy
c
Clinique St Pierre, Ottignies, Belgium
d
Department of Biochemistry, Core Laboratory, Hospital Universitario de
Álava, Vitoria, Spain
e
Department of Laboratory Medicine, Nicolaus Copernicus University,
Collegium Medicum, Bydgoszcz, Poland
f
Institute for Laboratory Diagnostics, Vienna Hospital Association,
Hospital Hietzing, Vienna, Austria
g
Laboratoire Biopath, Bry sur Marne, France
h
Royal Wolverhampton NHS Trust, Wolverhampton, UK

I. Moritaa, H. Oyamaa, R. Tanakab, R. Kikura-Hanajirib, N. Kobayashia
a
Kobe Pharmaceutical University, Japan
b
National Institute of Health Sciences

Background-aim

4-Hydroxy-N-methyltryptamine (1) was converted to its Nhemisuccinate (2) via 3 steps, and also converted separately to 4dibenzylphosphorylated derivative of compound 2 (3) via 4 steps.
These compounds (2 and 3), each having a carboxy group, were
linked with bovine serum albumin (BSA) via their N-succinimidyl
esters. One of the resulting hapten-carrier conjugates, 2-BSA was
directly used as immunogen for generating anti-psilocin antibodies,
while 3-BSA was used for eliciting anti-psilocybin antibodies after
reduction with Pd/C to remove the benzyl groups. Spleen cells from
mice that were repeatedly immunized with 2-BSA or reduced 3-BSA
were fused with P3/NS1/1-Ag4-1 myeloma cells.

Results

Alinity next generation IVD systems received CE Mark and are
available in Europe. Accordingly, the Alinity c clinical chemistry
module presented the opportunity to characterize it's analytical
performance in clinical laboratories across multiple sites. This
multicenter study aimed to generate true laboratory performance
data from ﬁrst time users taking into account individual laboratory
and user variability, and helping to provide future users with
expected performance characteristics of representative metabolic
panel assays.

Background-aim
Psilocin and psilocybin are psychoactive compounds contained in
hallucinogenic mushrooms. To crack down on illicit use of these
mushrooms, rapid and reliable on-site immunochemical methods
targeting psilocin and psilocybin are required. However, no antibodies with practical characteristics are now available. Thus, we
generated monoclonal antibodies against psilocin and psilocybin by
immunizing mice with newly prepared immunogenic conjugates.
Methods
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Results
Hybridoma clones each secreting anti-psilocin antibody (Abpsi#105 or #107) or anti-psilocybin antibody (Ab-pyb#8, #74, #86)
were established. In ELISA systems, in which the competition with
compound 2 or reduced 3 conjugated with poly-l-lysine was
monitored, these antibodies provided dose-response curves for
psilocin or psilocybin with a measurable range of ~0.1–10 μg/assay.

C1q-SAB MFI was 0.475 (95%CI 0.393–0.549, P b .001) (class I: 0.445,
class II: 0.652).
Conclusions
In conclusion, our data suggest that C1q positivity is related to the
high MFI values of anti-HLA antibodies, but also affected by HLA
locus or individual difference.

Conclusions

doi:10.1016/j.cca.2019.03.140

We expect that these antibodies might be useful to develop onesite testing systems (e.g., immunochromatographies) for identifying
the products derived from hallucinogenic mushrooms containing
psilocin and psilocybin.

M107

doi:10.1016/j.cca.2019.03.139
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Correlation of HLA antibody mean ﬂuorescence intensity with
C1q binding status in EDTA treated real clinical samples
E. Oh, H.S. Kim, M. Yang
Department of Laboratory Medicine, Seoul St. Mary's Hospital, College of
Medicine, The Catholic University of Korea, South Korea

Implementation of alternative ristocetin reagent on impedance
aggregometry analyzer
M. Piktab,c, V. Zolotarevab, V. Banysa
a
Department of Physiology, Biochemistry, Microbiology and Laboratory
Medicine, Faculty of Medicine, Institute of Biomedical Sciences, Vilnius
University, Vilnius, Lithuania
b
Laboratory, North Estonia Medical Centre, Tallinn, Estonia
c
Department of Health Technologies, Tallinn University of Technology,
Tallinn, Estonia
Background-aim

Anti-HLA donor speciﬁc antibodies are key factors of antibodymediated rejection, leading cause of allograft failure. Luminex-based
single antigen bead (SAB) assay has been widely used for detection
of HLA antibodies. However, all HLA antibodies are not equally
responsible for causing antibody-mediated graft injury, and C1q
status and the amount of antibody as the mean ﬂuorescence
intensity (MFI) provide some risk stratiﬁcation. Recent reports
revealed the high discriminative performances of MFI values to
predict complement binding activity. The aim of this study was to
assess C1q-positivity prediction with MFI values from IgG-SAB in a
real clinical samples.

Multiplate® platelet aggregometry analyzer (Roche, Switzerland)
is widely used for screening of platelet functions disorders. It has
potential diagnostic value for von Willebrand disease (VWD) by
performing ristocetin-induced platelet aggregation in whole blood
(WB-RIPA). Diagnostic accuracy has been proven for patients with
previously diagnosed VWD and there is an agreement with Born
aggregometry results. Assay is quick, easy to use, does not require
sample centrifugation, due to small sample volume may be applied
in pediatric setting. Recently, Roche cancelled production of
ristocetin reagent (RISTOtest). Client laboratories were instructed
to implement suggested alternative ristocetin reagent. The objective
of our laboratory was to compare WB- RIPA results performed by
Multiplate® using original ristocetin (RISTOtest, Roche) and alternative one (Hart Biologicals, USA).

Methods

Methods

Total 243 IgG-SAB and C1q-SAB paired assay results from 154
sensitized kidney transplant recipients were retrospectively investigated. We analyzed MFI values of anti-HLA antibodies that were
positive (mean MFIs N1000) in IgG-SAB using EDTA-treated sera.

The study was performed at North Estonia Medical Centre.
Testing material was residual whole blood collected into 3 mL
Multiplate® Hirudin Blood Tube (Roche, Switzerland) according to
lab standard operating procedure (n = 34). Blood samples were kept
at room temperature for at least 30 min before analysis. Measurements were performed within 2 h of sampling using two ristocetin
reagents (original and alternative). WB-RIPA was performed with 2
ﬁnal ristocetin concentrations: high – 0.77 mg/mL, and low – 0.2 mg/
mL. For both methods WB-RIPA was performed following standard
Multiplate® RISTOtest protocol. Statistical analysis was performed
with MedCalc® software.

Background-aim

Results
C1q positivity was detected in 37 (31.4%) of 118 class I and in 33
(26.4%) of 125 class II IgG-SAB positive samples. C1q (+) HLA
antibodies had a higher median MFI values in IgG-SAB assays than
C1q (−) HLA antibodies for both class I [16,881 (range: 277328,106) vs. 3936 (1000-23,278), P b .001] and class II antibodies
[16,405 (1602-26,848) vs. 2748 (1000-16,747), P b .001]. IgG-MFI
values of HLA antibodies predicted C1q positivity, with sensitivity of
90.1% and speciﬁcity of 83.1% for a cut off value of 10,325 [ROC AUC
of 0.931 (95% CI 0.921–0.941). However, not all antibodies with high
IgG-MFIs had C1q positivity, and the MFI cutoff values for C1q
detection varied according to the HLA loci and individual sera.
When we selected MFI data that were positive in both C1q-SAB and
IgG-SAB, the correlation coefﬁcients (r2) between IgG-SAB MFI and

Results
Correlations of WB-RIPA results of both ristocetin concentrations
were 0.981 and 0.921 (p b .001 for both). Passing Bablok analysis
revealed no signiﬁcant differences in intercepts and slopes. Regression equations were Y = -0.019 + 0.916× for high, and Y = 0.500 +
0.923× for low ristocetin with no signiﬁcant deviation from linearity
(p = .94 and p = .22 respectively). Bland Altman analysis gave bias
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values as follows: 7.90% (95% CI 4.06 to 11.74) for high, and − 1.62%
(95% CI -10.26 to 7.03) for low ristocetin.

that exceed 2% were still well within the respective assay
speciﬁcation for standard within-run precision, and what clinically
required.

Conclusions
Conclusions
Methods are generally comparable. Biases are relatively small and
clinically insigniﬁcant. Thus, alternative ristocetin reagent can be
used instead of the original one.

The results of this study demonstrate that the new system
delivers reliable, precise results.

doi:10.1016/j.cca.2019.03.141

doi:10.1016/j.cca.2019.03.142
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Result precision and reliability on cobas pro integrated solutions
demonstrated at 4 sites in Europe and Asia

Validation of a new LC-MS/MS method for serum/saliva cortisol
measurement and comparison with commercial ELISA/CLIA
methods

O. Lorenzb, A. Von Meyerb, C. Giacobonea, M. Bussettia, R. Falboa, G.
Van Causbroeckc, I. Brandtc, S. Kime, J. Songe, K. Klopprogged, C.
Schneider-Thauernd
a
Azienda Socio Sanitaria Territoriale di Monza, P.O. di Desio, Desio, Italy
b
Klinikum St. Marien, Amberg, Germany
c
OLV Ziekenhuis, Aalst, Belgium
d
Roche Diagnostics GmbH, Mannheim, Germany
e
Seoul National University Bundang Hospital, Seongnam, Republic of
Korea
Background-aim
The new cobas® pro integrated solution system from Roche
Diagnostics, includes three high throughput analytical units, two for
general chemistry testing (cobas® ISE and cobas® c 503) and one for
immunochemistry analysis (cobas® e 801). During a multicenter
study at four sites, we tested the analytical performance and the
overall system functionality. Here we report on the result precision
and the reliability demonstrated during the ~10-week study.
Methods
QC materials at two analyte concentration levels were measured
for the applied assays (ISEs, general chemistries and speciﬁc
proteins, immunochemistry assays) per site throughout the study.
The analyte recovery per QC was closely monitored. Precision studies
based on the guidance from CLSI EP5-A3 were conducted over 21
days for a selection of 19 applications that represent the entire assay
menu. The overall system functionality was tested under simulated
intended-use conditions; the experimental design supports the
analysis of results generated while samples were batch-type tested
versus during full randomized routine-like testing.
Results
From the CLSI EP5-A3 experiment, 152 CVs were calculated each
for repeatability and intermediate precision. Repeatability CVs
(within-run): all 24 were δ 1% for ISE, 77 of 80 were δ 2% for
enzymes, substrates and speciﬁc proteins on the cobas® c 503 and
45 of 48 were δ 2.5% for immune chemistries on the cobas® e 801
analytical units. Intermediate (within-lab) precision CVs: all 24 were
δ 2% for ISE, 71 of 80 were δ 2% for enzymes, substrates and speciﬁc
proteins and all 48 were δ 3.5% for immune chemistries.
The result precision observed for 44 assays in pooled serum, urine
and WB sample material during randomized testing, is only
marginally higher than that during batch-type testing. 93% of 176
random mode CVs were b 2%. CVs derived from randomized testing

E. Canbaya, E.D. Sezera, F.T. Gurkanb, O. Gozenb, E.O. Koylub, E.Y.
Sozmena
a
Ege University Faculty of Medicine, Department of Medical Biochemistry, İzmir, Turkey
b
Ege University Faculty of Medicine, Department of Physiology, İzmir,
Turkey
Background-aim
Cortisol plays an important role from how the body uses glucose,
to the regulation of blood pressure and the function of the immune
system. In addition due to excessive amount of cortisol secretion
usually caused by adrenal tumors leads to Cushing Syndrome and
Addison Syndrome occurs with the lack of the hormone.
The main aim of the study was to validate the developed LC-MS/
MS method for the measurement of cortisol levels both in serum and
saliva samples and compare the results with a commercial ELISA and
Chemiluminescence immunassay (CLIA) kits.
Another aim was to investigate the effect of different organic
solvents used for preanalytic processes like liquid-liquid extraction
and determine the most advantageous solvent.
Methods
With the use of D4-Cortisol as the internal standard, chromatographic separation was performed by a gradient elution with a
mobile phase consisting of Mobile PhaseA: methanol and Mobile
PhaseB: water containing 0.05% formic acid; with a ﬂow rate of 0,4
ml/min using an Acquity UPLC BEH C8 column. MS Requirements
were as; Waters XEVO TQD MSMS, ESI(+), Cappillary voltage 3.08
kV, Source Temperature: 150 °C, Desolvation Temperature: 350 °C,
Cone Gas Flow: 40 L/h, Desolvation Gas Flow: 900 L/h.
In order to investigate the effect of the organic solvents used for
preanalytic processes like liquid-liquid extraction, measurements
with different solutions (ethyl acetate, hexane, dichloromethane, nbutanol) were also compared in terms of matrix effect and recovery
both in serum and saliva samples.
Results
Of the organic solvents compared for liquid-liquid extractions
best results were obtained with ethyl acetate.
Validation studies of the method showed a linear detection
interval of 0.018–120 ng/ml and the detection limit was 0.007 ng/ml
with measurement time of 5 min. Both % precisions for interday/
intradays studies were b 6% for three different levels studied.
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%Recovery was found between %95–103 for serum and %98–102 for
saliva samples. Results of the developed LC-MS/MS method showed a
good correlation with the results of commercial CLIA and ELISA kits
(R2 = 0.98 and 0.95) respectively for serum and saliva samples.
Conclusions
The developed method has high sensitivity, short measurement
time and shows good correlation with commercial ELISA and CLIA
kits.

were administered the multivitamin had a higher biotin concentration than those who were not (P = .011).
Conclusions
This method is eligible for detect the level of biotin level which is
able to evaluate the biotin interference. Clinical laboratorians should
be alerted of high concentration of biotin in non-dialysis CKD patient
and its possible interference.
doi:10.1016/j.cca.2019.03.144

doi:10.1016/j.cca.2019.03.143
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Quantitative measurement of biotin by LC-MS/MS in human
serum and the effect of multivitamin and renal function on
biotin concentration
D.Y. Songa, J.H. Leea, J. Seoa, E. Kimb, J. Limb, K. Leea, J. Songa, S.H.
Songa
a
Department of Laboratory Medicine, Seoul National University College
of Medicine, Seoul, Republic of Korea
b
Institute of Biomedical Research, Seoul National University College of
Medicine, Seoul, Republic of Korea
Background-aim
Biotin, also known as vitamin B7 is water-soluble vitamin which
acts as coenzyme of metabolism. Its deﬁciency is known to be rare,
however, excess of biotin from exogenous intake have been reported
to make interference on several analytical systems using biotinstreptavidin immunoassay. This study is to develop a reliable
quantitation method of serum biotin using liquid chromatography
tandem-mass spectrometry, and to measure the serum level of biotin
in patients with chronic kidney disease (CKD) and general population and predicting its potential effect on immunoassay.

Establishment of reference intervals of tests used to screen for
immunoassay interferences: The example of polyethylene glycol
precipitation procedure
A. Stoefs, J. Favresse, C. Fillée, D. Gruson
Département des laboratoires cliniques, Cliniques Universitaires St-Luc –
Université Catholique de Louvain, Brussels, Belgium
Background-aim
The identiﬁcation of immunoassay interferences is essential to
avoid potential harmful clinical consequences. However, tests used to
screen for interference (polyethylene glycol (PEG) precipitation
procedure, heterophilic blocking tubes, streptavidin-coated beads, or
dilution tests) themselves can have an impact on the assay results. The
PEG precipitation procedure is commonly used to screen for macroprolactin (macro-PRL) and macro-thyroid stimulating hormone
(macro-TSH). Therefore, reference intervals (RIs) after treatment of
samples considered being free from interferences must be established
in order to decide whether or not an interference could be excluded or
suspected. The aim of this study was to establish such RIs for PEG
precipitation procedure for some common immunoassay parameters.
Methods

Methods
Samples were extracted using internal standard dissolved
acetonitrile and reconstituted in 3% acetonitrile. LC separation of
biotin was performed on Ascentis® Express F5, 2.7 Micron HPLC
Column 2.1 mm × 100 mm, 2.7 μm (Sigma-Aldrich, St Louis, MO,
USA) and detected by 1200 series inﬁnity system and 6490 Mass
Spectrometer (Agilent Technologies, Santa Clara, CA, USA) on
positive electrospray ionization mode. Analytical performance of
the developed method was analyzed based on standard protocols.
Serum biotin levels from patients with chronic kidney disease who
taking or not taking the multivitamin containing 300 μg of biotin,
and those under health checkup were compared.

Ten heparinized plasma and serum samples from healthy
volunteers were collected. Samples were promptly spun and the
supernatant discarded into different aliquots. The following parameters were then analyzed (Cobas® 8000 analyzer, Roche-Diagnostics) in order to obtain baseline values: TSH, free T4 (FT4), free T3
(FT3), thyroxine (T4), triiodothyronine (T3), follicle-stimulating
hormone (FSH), luteinizing hormone (LH), PRL, testosterone (T),
dehydroepiandrosterone sulfate (DHEA-S), sex hormone binding
globulin (SHBG), and 25-OH vitamin D (25(OH)D). Next, samples
were treated with the PEG (25%, 6000 w/w) precipitation procedure.
Results obtained after the test were compared to baseline results
with Bland-Altman plots to establish RIs.

Results

Results

Precision of low- and high-concentration controls showed
coefﬁcient of variations (%) of b10%. Linearity was satisﬁed with
ﬁrst degree polynomial model. Lower limit of quantiﬁcation was 3
ng/mL. Ionization suppression was observed in serum in matrix
effect evaluation. Biotin concentration decreased regardless of
storage temperature and number of storage days. Biotin concentrations in N98% of samples exceeded the 10 ng/mL which is the lowest
known threshold for biotin interference in frequently used immunoassay system. In the non-dialysis CKD group, the patients who

The following RIs for the different parameters were obtained: a
mean bias of 20.9% (CI95% 12.5 to 29.3) for TSH; −62.7% (CI95%
-65.8 to −59.7) for FT4; −47.4% (CI95% -51.6 to −43.3) for FT3;
−22.4% (CI95% -27.2 to −17.6) for T4; −54.6% (CI95% -57.5 to
−51.6) for T3; −31.8% (CI95% -58.3 to −5.2) for FSH; 72.0% (CI95%
55.6 to 88.4) for LH; 27.7% (CI95% 21.9 to 33.5) for PRL; −58.4%
(CI95% -90.3 to −26.4) for T; −56.7% (CI95% -59.5 to −53.8) for
DHEA-S; 38.2% (CI95% 23.9 to 52.3%) for SHBG; and of 20.1% (CI95%
10.6 to 29.5) for 25(OH)D.
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Conclusions

Background-aim

The establishment of RIs for interference testing, as provided in
this study for PEG precipitation procedure, is mandatory to
objectively assess and report the presence of interferences.

Daily monitoring and appropriate patient-speciﬁc empowerment
can positively inﬂuence lifestyle behaviour of patients with diabetes
and signiﬁcantly reduce complications. As personal face-to-face
coaching is costly and hard to scale, mobile applications and web
services have now become a key driver for chronic disease selfmanagement. We aimed to improve the diabetic patients care path
and bridge the gap between them, physicians and laboratories by
developing a pilot Diabetes Remote Monitoring and System.

doi:10.1016/j.cca.2019.03.145

M112
An LC-MS/MS based candidate reference method for the quantiﬁcation of androstenedione in human serum and plasma

Methods

Accurate measurement of androstenedione in human serum and
plasma is required for steroid proﬁling to assure the appropriate
diagnosis and differential diagnosis of hyperandrogenism.

The system uses an open-source MEAN software development
stack as well as Bootstrap components, supporting fast prototyping
and multi-platform deployment. We follow agile software development methods and User Experience (UX) engineering which increase
the quality of user-friendly interactive systems. Iterative and
frequent lab-tests involving four type 1 diabetes patients were
conducted in early design phases to detect and ﬁx usability issues.
Patients were asked to perform a set of tasks and to answer
questions about their UX with the system. Late design phases
included recorded remote user testing with ten patients diagnosed
with type 1 diabetes.

Methods

Results

In this work, we introduce a validated LC-MS/MS candidate
reference measurement procedure for the quantiﬁcation of androstenedione in human serum to be used for the standardization and
harmonization of routine assays. Sample preparation is based on
protein precipitation with zinc sulfate followed by puriﬁcation with
solid phase extraction. As a standard, certiﬁed reference material
from NMIA was used, which was characterized by qNMR in-house. A
13
C3-labeled analyte was used as internal standard.

The resulting system (https://goo.gl/8hF5cY) offers two interfaces.
The patient's view includes a customizable dashboard; it provides a
variety of tools aiming at the empowerment of diabetic patients.
Among others, widgets allow to efﬁciently monitor glycaemia, diet,
medications intake and physical activities. It also provides educational
“Tips and Tricks”, reminders, HbA1c estimation, insulin bolus assistant
and is furthermore interoperable with wearable ﬁtness trackers and
Wi-ﬁ connected scales. A diabetic patient and two diabetologists have
informally validated the Bolus Calculator algorithm. The physician's
view includes medical support decision tools, online appointments,
teleconsulting module, and allows to easily share adapted treatment
plan based on detailed patient's ambulatory glucose proﬁle.

K. Gradl, J. Taibon, N. Singh, S. Hutzler, S. Pongratz, C. Geletneky, C.
Kleinschmidt, M. Mayer, V. Hofmann, U. Kobold
Roche Diagnostics GmbH, Nonnenwald 2, 82377 Penzberg, Germany
Background-aim

Results
The method allows the measurement of androstenedione in the
range of 0.05 ng/mL to 12 ng/mL with an LOD and LOQ of 0.04 ng/mL
and 0.13 ng/mL, respectively. Imprecision of interday-assay and
intraday-assay were δ 4.4% and δ 3.8%, whereas the accuracy ranged
between 91% and 105%.
Conclusions
This protocol describes a robust and reliable method which is
suggested as reference measurement procedure for the standardization and harmonization of routine assays for the quantiﬁcation of
androstenedione.

Conclusions
Our digital solution has the potential to improve self-management and empowerment of patients with diabetes, as well as
enhancing the contact with healthcare professionals. Furthermore,
the evaluation of a deeper interoperability with sensors, wearables,
IoT devices and electronic health records is ongoing.
doi:10.1016/j.cca.2019.03.147

doi:10.1016/j.cca.2019.03.146
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Empowerment of diabetic patients: Development of a remote
monitoring and management system
C. Unriza Salamancab, G. Gustinb, D. Grusona, B. Macqb, L. Oriolia, B.
Vandeleenea
a
Cliniques universitaires Saint-Luc, Université catholique de Louvain,
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b
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Comparison of two automated assays for the determination of
cobalamin in serum. Which one to choose?
L. Vranken, P. Lukas, E. Cavalier
Department of Clinical Chemistry, CHU Sart Tilman, University of Liège,
Belgium
Background-aim
Cobalamin measurement is routinely performed for the screening
of vitamin B12 deﬁciency. Unfortunately, there is no consensus on
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standardization and no consensus on thresholds used for deﬁcience.
Hence, there is variability between the results of different Vitamin
B12 methods leading to potentially different clinical interpretation of
the results. In this study, we decided to compare automated assays
for cobalamin determination within two different populations,
normal and at risk of deﬁciency.
Methods
Cobalamin was measured with two different automated immunoassay analyzers: Abbott Architect i1000sr and Roche Modular
e602. We compared the two immunoassays in two separate cohorts.
The ﬁrst one consisted of 80 healthy people and the second one
consisted of 108 metformin-treated type 2 diabetic patients. Serum
cobalamin concentrations were classiﬁed as deﬁcient (b200 ng/L),
borderline (200–300 ng/L) and sufﬁcient (N300 ng/L).
Results
In the healthy population, Passing and Bablok regression was
Abbott = −25.3 (95% CI -70; 20.7) + 0.91 (95% CI 0.81; 1)x Roche.
Concordance correlation coefﬁcient (CCC), Pearson's correlation (〉)
and Bias correction factor Cb (accuracy) were 0.9105, 0.9611 and
0.9574, respectively.
In the diabetic population, Passing and Bablok was Abbott =
−23,7 (95% CI -41; −6.6) + 0,85 (95% CI 0.80; 0.90)x Roche. CCC, 〉
and Cb were 0.9190, 0.9785, 0.9391, respectively. In the diabetic
patients' cohort, 15 patients were borderline with Abbott vs. 3
patients with Roche. Three patients were considered as deﬁcient
with Abbott whereas the Roche assay did not classify any patient as
being deﬁcient.
Conclusions
There was a systematic and a proportional bias between both
assays, found similarly in the 2 cohorts. Results obtained with Abbott
were lower than those obtained with Roche and could potentially
lead to earlier supplementation. Due to variability of cobalamin
results between different manufacturers, cut-off values for deﬁciency
should be veriﬁed for each laboratory to avoid misclassiﬁcation.

Background-aim
Metanephrine (MN), normetanephrine (NMN) and 3-methoxytyramine (MTY) are degradation products: adrenaline, noradrenaline and dopamine, respectively. The aims of the work were to (1)
compare the results obtained by LC-MS/MS with use of QTRAP 6500
+ with HPLC-CD, (2) validate of LC-MS/MS method for quantifying
free MN, NMN and MTY concentrations in plasma.
Methods
A total of 250 samples of patients with cardiac hypertension,
were tested by LC-MS/MS method using Chromsystems kit. Concentrations of MN, NMN and MTY were compared 27 samples by LC-MS/
MS QTRAP 6500+ (Sciex) and HPLC – CD (Thermo Scientiﬁc) in. The
validation included evaluation of precision using six levels of
standard calibration standards and three levels of QC samples (low,
medium, high). Correlation between assays was calculated by linear
regression (Passing – Bablok) and difference plot (Bland – Altman)
using R.
Results
MN, NMN and MTY by LC-MS/MS were eluted at retention times
of 3.33, 3.75, and 3.20 min, respectively. The LC-MS/MS method was
calibrated in the range of 10–4000 pg/mL. The precision was
satisfactory in the whole range with CV of 2.40–3.34%; 2.24–5.01%;
and 1.34–4.28% for intra- and 4.35–5.57%; 2.99–4.66%; 3.90–8.75%
for inter-assay, respectively. Comparison of LC-MS/MS with HPLC-CD
of NMN concentrations with Bland-Altman test revealed mean bias
of −16.22 pg/mL (95% Cl: −26.46/−5.98) for comprising −12.70%
(95% Cl: −20.71/−4.70), with Passing-Bablok regression y =
0.827x-0.060 (95% Cl for slope: 0.741/0.904 and intercept: - 6.835/
+9.718). Correlation of these results was found signiﬁcant (P b
.0001; correlation coefﬁcient = 0.998). In case of MN, Bland-Altman
test revealed mean bias −6.562 pg/mL (95% Cl: −9.82/−3.31) for
comprising −17.31% (95% Cl: −25.85/−8.77), Passing – Bablok
regression y = 0.810x + 1.609 (95% Cl for slope: 0.556/0.965 and
intercept: −5.291/ +10.026). Correlation of the results was found
signiﬁcant (P b .0001; R = 0.963). MTY concentrations were found
lower than lower limit of quantiﬁcation.

doi:10.1016/j.cca.2019.03.148
Conclusions
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Comparison of mass spectrometry coupled to liquid chromatography (LC-MS/MS) & high performance liquid chromatography
with coulometric detection (HPLC-CD) for determination of
catecholamine – producing tumors
J. Waśa, M. Niedolisteka, A. Wróbela, S. Malinac, A. Prejbiszb, A.
Januszewiczb, D. Rabczenkod, A. Lutyńskac
a
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b
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c
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d
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Status, National Institute of Public Health - National Institute of
Hygiene, Warsaw, Poland

When compared LC-MS/MS with HPLC-CD methods, a good
results concordance was found. Nevertheless slight understating
results by HPLC-CD were observed. LC-MS/MS sustains a gold
standard for determination of metanephrines in pheochromocytoma
and paranglioma testing.
doi:10.1016/j.cca.2019.03.149
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A homogeneous assay for rapid detection of cyanobacterial
peptide hepatotoxins: Microcystins and nodularins
S. Akter, M. Vehniäinen, U. Lamminmäki
Molecular Biotechnology and Diagnostics, Department of Biochemistry,
University of Turku, Turku, Finland
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Background-aim
Toxic cyanobacterial blooms creates local and global problems by
contaminating surface water resources with their potent toxins
having adverse health effect for both humans and animals. Two
structurally related families of cyclic peptides, microcystins (MC) and
nodularins (Nod), are the most commonly reported and troublesome
cyanobacterial hepatotoxin. For the assessment of water quality and
safety, simple and rapid screening methods are required for analysis
of water samples to detect the possible presence of MC/Nod. We
report a mix-and-measure type simple and rapid non-competitive
homogenous screening assay for MC/Nod based on time resolved
ﬂuorescence resonance energy transfer (TR-FRET).

oxysterols have been implicated in several diseases including
neurodegenerative diseases and atherosclerosis, increasing thus the
interest to develop and validate a speciﬁc method to measure both
oxysterols.
Methods
Oxysterols were prepared by MeOH:DCM extraction of alkaline
hydrolyzed plasma lipids. Liquid chromatography was performed
using a Luna C18 HPLC column, isocratic condition and the following
mobile phases: (A) acetonitrile and (B) isopropanol:acetate ammonium (1:1). A 6460 triple quadrupole MS/MS (Agilent, Santa Clara,
CA) equipped with a jet stream ESI (Agilent, Santa Clara, CA) was
used to monitor MRM analysis.

Methods
Results
To demonstrate the homogenous assay a generic anti-immunocomplex (anti-IC) scFv (single-chain variable fragment) isolated
from our in house synthetic antibody library was crucial together
with a generic anti-adda speciﬁc antibody recognizing the common
adda
(3-Amino-9-methoxy-2,6,8-trimethyl-10-phenyldeca-4(E),6
(E)-dienoic acid) part of the microcystins and nodularins. The antiIC scFv labeled with alexa 680 and the anti-adda antibody labeled
with europium enabled the FRET assay to occur in the presence of
MC or Nod. In the presence of toxin in sample, FRET occurs only at
the close proximity of the two ﬂuorophores when anti-IC scFv binds
speciﬁcally to the anti-adda-antibody:MC/Nod immunocomplex and
sensitized emission of ﬂuoresce signal was detected at 730 nm in
time resolved mode.
Results
Using only 20 μl of water sample, the rapid (15 min or less) washfree assay was capable of detecting all the tested nine major
hepatotoxins (microcystin-LR, -dmLR, -RR, -dmRR, -YR, -LY, -LF
-LW, and nodularin-R) with sensitivities well below the World
Health Organization guideline limit of 1 μg/L.

MRM transitions were optimized for the ammonium adduct [M
+ NH4] and the transition included a mass fragment at m/z 385.30.
MS/MS source parameters were optimized for higher sensitivity and
liquid chromatography was also optimized for better separation of
24OH-C from 27OH-C. Our assay of 24-OHC and 27-OHC showed
good linearity between 12.5 and 200 ng/ml (r2 of 0.99 for 24-OHC
and 0.98 for 27-OHC). The detection limit for 24-OHC and 27-OHC
was 12.5 ng/ml with an intra-day and inter-day variation coefﬁcient
not exceeding 10%.
Conclusions
We developed and validated an accurate and sensitive LC-MS/MS
assay for quantiﬁcation of human plasma 27-OHC and 24-OHC. The
validation steps followed in most part the Clinical and Laboratory
Standards Institute C62-A document. Our assay can be widely used in
clinical practice (diagnosis of Newman Pick disease) and research
(Alzheimer, Parkinson, Atherosclerosis).
doi:10.1016/j.cca.2019.03.151

Conclusions
The mix and measure type assay without requiring any washing
step has a great potential as a quick screening tool for MC/Nod
detection from a large number of water samples.
doi:10.1016/j.cca.2019.03.150

M118
Direct quantitative LC-MS/MS analysis of amino acids in plasma
A. Desmonsa, E. Thioulousea, J. Hautema, A. Saintiera, B. Baudina, F.
Moussab
a
Biochemistry, Armand Trousseau Children's Hospital, Paris, France
b
LETIAM, Paris Sud University, Orsay, France

M117
Background-aim
Clinical validation of a liquid chromatography-tandem mass
spectrometry (LC-MS/MS) assay to measure the 27-hydroxycholesterol and the 24(S)-hydroxycholesterol
A. Çaku, A.A. Aden, L. Galarneau, G. Fink
Université de Sherbrooke, Canada
Background-aim
Brain cholesterol metabolism is independent from that in
peripheral tissues. Peripheral cholesterol is substantially hydroxylated to 27-hydroxycholesterol (27-OHC), while brain cholesterol is
majorly hydroxylated to 24(S)-hydroxycholesterol (24-OHC). The
24-OHC reﬂects brain cholesterol homeostasis and plays an essential
role as a modulator of neuronal signaling and survival. Both

There are about 500 inherited metabolic diseases which can be
classiﬁed into 3 groups: intoxication diseases, energy metabolism
disorders, and defects in the metabolism of complex molecules.
Among the intoxication diseases, due to the accumulation of
endogenous compounds, aminoacidopathies correspond to abnormalities affecting the metabolism of amino acids. The quantitative
analysis of amino acids in plasma, urines or cerebrospinal ﬂuid can
diagnose the majority of these pathologies. This analysis is also
indicated in the nutritional assessment. For a long time, ion exchange
chromatography (IEC), with post-column ninhydrin derivatization
and two-wavelength detection, was the lonely used method. This
method, reproducible, offering excellent separation and requiring
minimal preparation of the sample before injection, has as main
disadvantages such as long analysis time (2 to 3 h) and sensitivity to
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drug interference. In recent years, chromatography techniques
coupled to tandem mass spectrometry (LC-MS/MS) have been
developed. Most of these techniques are based on pre-column
derivatization and/or ion-pair separation.
Methods
In our laboratory, an LC-MS/MS method was developed for the
direct analysis of 52 amino acids, without derivatization step or
addition of counterions in the mobile phase, allowing easier and
faster sample preparation. We used a UHPLC UltimateTM 3000RS
chromatographic system coupled to a ThermoFisher Scientiﬁc TSQ
EnduraTM mass spectrometer (MS). Analysis was achieved with a
run-to-run time of 15 min. After optimization of chromatographic
separation and detection parameters by MS, the method was
validated based on the French Accreditation Committee (COFRAC)
standard for medical biology assays.
Results
Repeatability and intermediate ﬁdelity could be done for 27
amino acids (CV δ10%), for which external quality controls were
available. Correlations were performed from patient samples assayed
using an IEC analyzer (AminoTac, Jeol). The range of linearity differed
according to the amino acids and ranged from 2 to 2500 μmol/L.
Conclusions
This laboratory-developed method is currently used in our
specialized biochemistry unit for the diagnosis or follow-up of
children with aminoacidopathies.
doi:10.1016/j.cca.2019.03.152
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Evaluation of Metabolopatias.com, an expert system for diagnostic of metabolism congenital diseases
G. De Vicente Lópezb, P. Ruíz Ruízb, A. Espuch Oliverb, M. Barral Jueza,
F. Garrido Torres-Pucholb, R.M. Poyatos Martíneza
a
Hospital Universitario San Cecílio, Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim
Introduction: Metabolism congenital diseases are an important
cause of morbi-mortality. These illnesses are difﬁcult to diagnose,
since in their beginning a lot of these disease have unspeciﬁc
symptoms and therefore the diagnostic could be delayed, causing
complications that sometimes are irreversible.
The early detection of this illness and the implementation of an
early and accurate treatment, when it is available, are very important
to control the illness and improve signiﬁcantly the prognostic,
modifying the curse of the illness and the life quality of the patient.
In the present study we evaluate an expert system to support the
diagnose of metabolism congenital diseases.
An expert system is an information system based on the
knowledge, it uses the knowledge of a complex area in order to act
as an external consultor.
The expert systems provide responses about a very speciﬁc and
problematic area, doing inferences seemingly human about a
knowledge stored in its database. These software tools have been

developed in almost all the areas in medicine to help out physicians
in the process of diagnose.
Metabolopatias.com provide a differential diagnose of a speciﬁc
clinic case from the data gathered from clinical exploration,
biochemistry analysis of biological samples and other pathologic
ﬁndings in complementary tests.
Objectives: To Evaluate the diagnostical efﬁcacy of an expert
system for the differential diagnostic of metabolism congenital
disease, Metabolopatias.com
Methods
Material and Methods: We used 22 clinical cases with deﬁnitive
diagnostic (genetic) that we found in scientiﬁc bibliography and we
evaluate the capacity of the program to guess correctly.
Results
Results: The 77.3% of the cases, the expert system guessed in the
ﬁrst option the deﬁnitive diagnostic. The 86,4% of the cases the
deﬁnitive diagnostic was found in the ﬁrst three options that the
expert system guessed and the 90.9% of the cases the deﬁnitive
diagnostic was found in the ﬁrst ﬁve options. In the 100% of the cases
the deﬁnitive diagnostic was found among the ten ﬁrst options.
Discussion: Although the results of this evaluation are promising
it needs a full validation.
Another possible study could be to compare the diagnostical
efﬁcacy of the program to another similar programs.
Besides, this program has the ability to improve its diagnostic any
time anybody upload a new clinic case, and therefore the results of
an upcoming validation could be better that the results we got in this
evaluation.
Conclusions
Conclusion: Metabolopatias.com is a innovate expert system in
the biomedical ﬁled. It is a useful tool that can manage efﬁciently the
knowledge because it can compile, process and visualize information
about metabolism congenital disease in real time.
The advantages that the program can bring are:
• Accelerate differential diagnostic, reducing the time used for that
aim.
• Reduce the economic bill of the laboratory, just doing the
appropriate and efﬁcient tests in order to diagnose properly in
each case.
• Provide an objective response, avoiding clinical variability.
• Continuous actualization from new clinical cases with deﬁnitive
diagnostic and the successive revisions by the administrators.
doi:10.1016/j.cca.2019.03.153

M120
Validated high-sensitive steroid proﬁling in human serum using
liquid chromatography tandem mass spectrometry
A. Huteau, A. Jaffuel
Shimadzu France
Background-aim
Steroid proﬁling is of clinical signiﬁcance for the diagnosis of a
wide variety of diseases as steroids play a major role in the
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regulation of several physiological functions. Historically, these
analytes have been measured using immunoassays. However, it is
now established that these methods suffer from lack of speciﬁcity,
due to cross-reactivity. Mass spectrometry has become a standard for
accurate steroid proﬁling, taking advantage of its speciﬁcity, high
sensitivity and the ease of sample preparation. Nevertheless, due to
their small size and their large range of polarity, the analysis by LCMS/MS is still a challenge.

with high-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) in normal and colorectal cancer patients'
serum.
Methods

Here we present a method for high-sensitive steroid proﬁling in
human serum using LC-MS/MS. This method was validated and is
now used in routine in a French hospital. The analysis was performed
using Nexera X2 high performance liquid chromatography
(Shimadzu Corporation, Kyoto) and LCMS-8060 triple quadrupole
mass spectrometer (Shimadzu Corporation, Kyoto). MRM parameters
were optimized using LabSolutions software (Shimadzu Corporation,
Kyoto). Sample preparation consists of a supported liquid extraction
(SLE), followed by evaporation. The analytical separation was
performed on a Raptor Biphenyl 2.7μm 50 × 3mm (Restek Corporation, State College, PA), using water and methanol as mobile phases,
and ammonium ﬂuoride as additive.

The deﬁnition of normal samples is as following; CRP b 0.5 mg/dL,
CEA b 3.8 ng/mL, CA 19–9 b 34 U/mL, and CA 72–4 b 6.9 U/mL. Samples from colorectal cancer patients were provide by the Biobank of
Chungnam National University Hospital, a member of the Korea
Biobank Network. 50 uL samples, control, or calibrator with [13C3]
Neu5Ac were mixed with 0.1 M HCL 200 uL. After 1 h at 80 °C,
samples were cooled at room temperature. For neutralization,
samples were mixed with 800 uL distilled water (DW). For
conditioning of Solid phase extraction (SPE, Bond Elut carbon,
Agilent, USA) column, 1 mL DW, 0.1% Triﬂuoroacetic acid (TFA) in
80% ACN 1 mL and 1 mL DW were added in order. Neutralized
samples were added to SPE column. After 1 mL DW addition, 0.05%
TFA in 40% ACN 1 mL were added. Samples were dried under N2 at
37 °C for 2. The samples were resuspended in 100 μL of 50% ACN.
Luna HILIC column and multiple reaction monitoring transitions as
m/z 308 N 119, NeuAC; m/z 324 N 87, Neu5Gc; and m/z 311 N 90,
[13C3]Neu5Ac were used.

Results

Results

The method was validated for the simultaneous analysis of 10
steroids in serum: aldosterone, 11 deoxycortisol, corticosterone,
17OHP, testosterone, androstenedione, progesterone, DHEA, DHEA
sulfate, estradiol. Validated low limits of quantiﬁcation (LLOQ)
conﬁrmed the high sensitivity of the method: 0.025 ng/mL for
aldosterone, 0.09 ng/mL for 11-deoxycortisol, 0.5 ng/mL for corticosterone, 0.1 ng/mL for 17OHP, 0.06 ng/mL for testosterone, 0.2 ng/mL
for androstenedione, 0.1 ng/mL for progesterone, 1 ng/mL for DHEA,
100 ng/mL for DHEA sulfate, 0.04 ng/mL for estradiol. For all analytes,
r2 of linearity models were above 0.99, with S/N N 10 for LLOQ levels.
Accuracies of calibration and QC samples were comprised in between
85 and 115% for all analytes. Additionality results were correlated
with external validated reference methods, presenting a good
correlation.

The within-run imprecision (CVs) Neu5Gc were 10.9% for low
level (20 ng/mL) and 3.2% for high level (200 ng/mL). The corresponding between-run CVs were 12.1% and 3.8%, respectively. The
low limit of quantiﬁcation for Neu5Gc was 5.0 ng/mL. The curve for
interassay calibration variability data obtained over concentrations of
5–1000 ng/mL was linear and reproducible [R2 = 0.9996]. The
Neu5Gc levels in samples from colorectal cancer patients (average:
87.33 ng/mL, range: 25.60–307.00 ng/mL) were higher than normal
samples (average: 70.04 ng/mL, range: 17.50–182.00 ng/mL).

Methods

Conclusions

The method proved it ﬁts for purpose and is now used for routine
analysis in this hospital.

Because there was no sensitive enough method to measure
Neu5Gc level in human serum, there was no study to compare
normal and cancer patient groups in terms of their Neu5Gc levels. In
2017, GLYCAN with Chungnam National University developed highly
sensitive UPLC-MS/MS method to quantify Neu5Gc level. This
method demonstrated there is a clear difference in Neu5Gc level
between normal and colorectal cancer patients.

doi:10.1016/j.cca.2019.03.154

doi:10.1016/j.cca.2019.03.155
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Comparison of serum levels of Neu5Gc between normal and
colorectal cancer patients with HPLC-MS/MS

Quantiﬁcation of human growth hormone in human serum using
isotope dilution-triple stage mass spectrometry

S. Ahn, H. Lee, H. Lim, Y. Kim
Seoul Clinical Laboratories

H. Liu, L. Wong, Y. Chen, Q. Liu, T.L. Teo, T.K. Lee
Chemical Metrology Division, Applied Sciences Group, Health Sciences
Authority, Singapore

Conclusions

Background-aim
N-acetylneuraminic acid (Neu5Gc) is a sialic acid, not naturally
found in human due to the loss of a speciﬁc gene during evolution.
Neu5Gc enters human body via dietary consumption and injection
with animal originated biomaterials. Neu5Gc acts as xenoautoantigens, inducing xenosialitis. It has been known to affect
cancer initiation promotion, too. We measured the levels of Neu5Gc

Background-aim
Human growth hormone (hGH) is a peptide hormone that has
been prescribed as a drug for the treatment of children's growth
disorders and adult growth hormone deﬁciency. It acts by
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stimulating the growth, production and regeneration of cells in the
body. hGH has also been used by sportspersons as an anabolic agent
to enhance their performance and this has been banned. hGH is
typically measured by enzyme linked immunosorbent assay (ELISA)
in routine analysis. However, there are potential speciﬁcity and
selectivity issues with the measurement of hGH by immunoassay.
The reason being there are several isoforms of hGH and the test
generally involves the indirect detection of the peptide by using an
enzymatic tag. Liquid chromatography tandem mass spectrometry
(LC-MS/MS), being a more speciﬁc and selective method, has been
reported.
Methods
In our laboratory, a liquid chromatography triple quadrupole
linear ion trap mass spectrometry method (LC-MS3) was explored
and developed, with the aim of potentially achieving higher
selectivity for peptides as compared to the LC-MS/MS method. The
sample preparation procedure involved enzymatic hydrolysis using
trypsin and a two-stage puriﬁcation before subjecting the samples
for LC-MS3 analysis. T12 signature peptide (LEDGSPR) of 22 kDa-hGH
with 15N-labelled T12 peptide (15N-LEDGSPR) as internal standard
were used in the LC-MS3 detection. The linear ion trap allows the
dissociation of selected daughter ion from an earlier triple quadrupole stage to granddaughter ion, further enhancing the selectivity of
ion pairs belonging to the signature unlabelled and labelled peptides
at the detector. This improves the accuracy of the quantiﬁcation of
hGH.

medical certiﬁcation of the ﬁtness to hold the driving license (or to
do safety sensitive jobs).
Methods
The investigated biomarkers were: CDT (analyzed by using
HPLC); MCV and ©GT (analyses performed on automated clinical
chemistry instrumentation); and EtG (analyzed by employing GCQqQ MS). Blood alcohol concentration (BAC) analysis was performed
by head-space GC with FID detection.
Subjects: CDT was studied in 468 individuals injured in car
crashes, 368 of whom had a BAC δ0.5 g/L and 100 N 0.5 g/L. MCV was
studied in 6244 subjects, of whom 2718 had a BAC δ0.5 g/L and 3526
a BAC N0.5 g/L. ©GT was investigated in 393 individuals, 312 of
whom had a BAC δ0.5 g/L and 81 a BAC N0.5 g/L. Finally, 53
individuals dead in car crashes were studied for EtG in hair (hEtG),
35 of whom showed a BAC δ0.5 g/L vs. 18 had a BAC N0.5 g/L.
Results
When comparing CDT and BAC analysis, a neat statistical
signiﬁcance was observed by obtaining a chi square value of 74.76
(p b .001) with an odds ratio of 30. The association between MCV
and BAC provided a chi square of 68.0 (p b .001) and an odds ratio of
1.81. In the comparison between ©GT and BAC, the chi square was
25.48 (p b .001) with an odds ratio of 5.16. With regards to hEtG, the
Fisher test resulted in a p value of ~ 0.05.
Conclusions

Results
The method has been validated using a set of depleted serum
samples spiked with known amounts (10 to 15 μg/g) of somatotropin (22 kDa hGH). The relative pooled coefﬁcient of variation (CV)
calculated based on the deviation of results from the expected
concentrations of eight samples was 4.3%.

All studied biomarkers provided statistically signiﬁcant results in
the association of drunk driving and trafﬁc accidents. Nevertheless,
CDT showed the best ﬁgures in terms of odds ratio (ranging from 30
to 100), supporting its high strength of association with the risk of
trafﬁc accidents. On these grounds, CDT proved as the most useful
biomarker in the process of re-granting the driving license after its
conﬁscation for drunk driving.

Conclusions
doi:10.1016/j.cca.2019.03.157
A precise and accurate LC-MS3 method for the quantitative
measurement of hGH in human serum has been developed.
doi:10.1016/j.cca.2019.03.156

M124
Synthetic antibody phage libraries as tools for generating
antibodies against difﬁcult analytes

M123
Superior performances of CDT as a biomarker of alcohol abuse
associated to alcohol-related trafﬁc accidents
N.M. Porpiglia, F. Bortolotti, R. Gottardo, F. Tagliaro
Unit of Forensic Medicine, Department of Diagnostics and Public Health,
University of Verona, Verona, Italy
Background-aim
The ﬁtness to hold the driving license, particularly in case of a
previous conﬁscation for drunk driving, is generally based on a
clinical visit supported by the evaluation of biomarkers associated
with clinically relevant chronic alcohol abuse. Unfortunately, very
little is known on the real association between these biomarkers and
the occurrence of alcohol-related road accidents. The present is one
of the ﬁrst studies aimed speciﬁcally at unravelling this intricate
problem, which is crucial for the validation of any biomarker-based

H. Sanmarka, S. Pereza, J. Leivoa, L. Kivimäkia, G. Batrab, H. Liljac, U.
Lamminmäkia
a
Biotechnology, Department of Biochemistry, University of Turku, Turku,
Finland
b
Centre for Biodesign and Diagnostics, Translational Health Science and
Technology Institute, NCR Biotech Science Cluster, Faridabad, Haryana,
India
c
Departments of Laboratory Medicine, Surgery (Urology Service) and
Medicine (Genitourinary Oncology), Memorial Sloan Kettering Cancer
Center, New York, NY, United States of America
Background-aim
Antibodies are essential and widely used tools in clinical
chemistry. Traditional antibody development methods based on
immunization of animals are challenging with some analytes. In vitro
antibody production using synthetic antibody phage libraries is an
alternative method that allows antibody development also against
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the difﬁcult targets, such as non-immunogenic, small molecules,
self-antigens, conserved antigens and toxic molecules. Antibody
libraries create also possibilities to target selections against molecular complexes, speciﬁc epitopes or post-translational modiﬁcation
sites.
Methods
Antibodies against three challenging antigens were selected from
synthetic scFv antibody phage libraries: a protein complex formed by
Beta-microseminoprotein and cysteine-rich secretory protein 3
(MSP-CRISP3), four serotypes of dengue nonstructural protein 1
(NS1) and an immunocomplex formed by a small molecule estradiol
(E2) and S16 Fab. Antibodies recognizing non-target epitopes were
depleted from the library by negative selection or competition steps.
Single clones were screened for speciﬁcity and further analyzed by
immunoassays with the target analyte.
Results
An antibody fragment speciﬁc to MSP-CRISP3 protein complex
was successfully generated. In immunoassay it showed no binding to
either of the components alone. In the case of dengue NS1, 74 unique
binder clones were found from the enriched library, including
speciﬁc binders for each of the four serotypes and group speciﬁc
antibodies that bind to all dengue NS1 serotypes. For E2, an
immunocomplex speciﬁc antibody which binds to estradiol speciﬁc
S16 Fab only when estradiol is present in the sample was generated.
A non-competitive immunoassay for E2 with a limit of detection 11
pM was developed using this antibody.
Conclusions
We have shown that our antibody libraries can be used to
generate antibodies against wide range of challenging targets, such
as protein complexes that are not stable long enough for immunization, homologous proteins and immunocomplexes. Directing
selections to any epitope, combined with simple production and
possibility to modify the generated antibodies, makes this technology widely applicable in diagnostic assay development.
doi:10.1016/j.cca.2019.03.158

M125
Clinical impact of using sensitive LC-MSMS based testosterone
analysis for prostate cancer patients; A requirement for testosterone analysis in castrated men?
H. Van Rossum, L. Van Winden, M. Lanfermeijer, O. Van Tellingen, A.
Bergman, H. Van Der Poel
The Netherlands Cancer Institute, The Netherlands
Background-aim
Liquid chromatography tandem-mass spectrometry (LC-MSMS)
assays are considered the best practice for steroid analysis. To
address in-house clinical diagnostics, an LC-MSMS assay was
developed for quantitation of cortisol, progesterone, androstenedione and testosterone. Speciﬁcally, we investigated the impact of this
new assay on testosterone quantitation in prostate cancer patients to
assess castration status.

Methods
The LC-MSMS assay consisted of liquid-liquid extraction, reverse
phase chromatography and MRM analysis on a QTRAP 6500+
(ABSciex). Standard validation experiments were performed based
on Clinical and Laboratory Standards Institute (CLSI) guidelines.
Finally, 134 testosterone requests from urologist and 101 requests
from oncologist both treating prostate cancer patients were compared with Roche Cobas immunoassay (IA).
Results
The obtained testosterone LLOQ was 0.025 nmol/L, 20 times
lower than the IA. Analytical performance was within generally
acceptable limits for routine clinical LC-MS/MS assays. In prostate
cancer patients, for testosterone concentrations b1 nmol/L, differences ranged from −110.9% to 89.79% between the IA and LC-MSMS
assay. Furthermore, in b1% vs 41% of urologist requests and 41% vs
91% of oncologist request, testosterone was below the LLOQ of the
LC-MSMS assay and IA respectively.
Conclusions
The LC-MS/MS based steroid panel was validated to properly assess
in-house clinical indications. Notably, the sensitive testosterone
analysis was able to quantify testosterone concentrations in a
signiﬁcantly larger set of prostate cancer patient samples than
commercial IAs. Sensitive LC-MS/MS based testosterone analysis seems
to be preferred for (chemically) castrated prostate cancer patients,
though future studies are required to investigate its clinical utility.
doi:10.1016/j.cca.2019.03.159
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Exploring anti-streptavidin antibodies interference
N. Verougstraetec, N. Callewaerta, M. Berthd, M. Vaneechoutteb, E.
Lecocqc, J. Delangheb
a
Clinical Laboratory, AZ Groeninge, Kortrijk, Belgium
b
Department of Clinical Chemistry, Microbiology and Immunology,
Ghent University, Ghent, Belgium
c
Department of Laboratory Medicine, Ghent University Hospital, Ghent,
Belgium
d
Immunology Department, Algemeen Medisch Laboratorium (AML),
Antwerp, Belgium
Background-aim
Anti-streptavidin antibodies may cause analytical interference in
immunoassays based on biotin-streptavidin interaction. Recently, we
observed a case in which a 29-year-old female was misdiagnosed with
hyperthyroidism and incorrectly treated with thiamazol, based on
results obtained on a Cobas e602 analyzer (Roche). Thyroid function
tests on another detection principle were within normal limits (Abbott).
Little is still known about the origin of anti-streptavidin antibodies. The
aim of this study was to explore the cause of this interference.
Methods
The concentration of both IgG and IgM anti-streptavidin antibodies in 3 consecutive serum samples was measured using speciﬁc

Abstracts / Clinica Chimica Acta 493 (2019) S13–S75

assays on a Phadia 250 (Thermo Fisher). Subsequently, an extract of
Streptomyces avidinii colonies was analyzed using SDS-PAGE
electrophoresis. Next, immunoblotting with the patient’ serum and
anti-human IgM coupled to horseradish peroxidase as secondary
antibody, was carried out to elucidate the interference mechanism.
This blotting experiment was also performed with a control sample
without anti-streptavidin antibodies.
Results
IgM antibodies were initially 273 μg/L, 183 μg/L 2 months later
and 177 μg/L after another 5 months. No anti-streptavidin IgG (b 2.0
μg/L) could be demonstrated in any sample. On the S. avidinii
immunoblot of the patient's serum, an IgM band in the 100 kDa
range was seen, which was not observed in the control subject,
suggesting an antibody induced in the patient by exposure to S.
avidinii (nonpathogenic soil bacteria) antigens.
Conclusions
IgM anti-streptavidin antibodies may cause interferences on
certain immunoassays. We assume that these antibodies may arise
after exposure to S. avidinii. This is the ﬁrst report dealing with
immunoblotting as a tool to study the anti-streptavidin antibodies.
Further research is necessary to prove this hypothesis.
doi:10.1016/j.cca.2019.03.160
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of 35 patients (30%) that presented serum total VB12 concentration
N 1500 ng/L before PEG treatment were still showing results N1500
ng/L after PEG treatment on the Roche assay. Among the 117
patients, 4 (3.4%) were HTC deﬁcient before any pretreatment.
Conversly, 1.7% of patients were deﬁcient after PEG treatment with
Roche and 4.4% with Abbott. 10.3% of the patients were borderline
with Roche assay and 7.7% of them were with Abbott assay after PEG
treatment. Also for HTC, there are 8.8% of samples deﬁcient after
treatment.
Conclusions
High prevalence of interference in patients with unexpected high
cobalamin level was found in this study. Some of them were even
deﬁcient after PEG treatment. Precipitation with PEG is an easy and
costless way to decrease interference of VB12 dosage and increase its
reliability. HTC seems to be differently impacted by the interferences
since there are deﬁcient patients before PEG treatment with this
assay. HCT could be an alternative of systematic treatment of
unexpected high levels of VB12.
doi:10.1016/j.cca.2019.03.161
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Experience with therapeutic drug monitoring of three antifungal
agents using an LC-MS/MS method in routine clinical practice
S.J. Yoona, K.H. Leeb, J.W. Oha, H.I. Wooa, S.Y. Leea
Department of Laboratory Medicine and Genetics, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea
b
Department of Laboratory Medicine, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul, South Korea

a

Unexpected high levels of cobalamin (vitamin B12). Is PEG
treatment a solution?
L. Vranken, P. Lukas, E. Cavalier
Department of Clinical Chemistry, CHU Sart Tilman, University of Liège,
Belgium
Background-aim
High levels of serum vitamin B12 (VB12) is principally due to
vitamin supplementation but it can be observed in several diseases
such as solid neoplasms, haematological malignancies and liver/
kidney diseases. VB12 assay could be used as an early diagnostic
marker of these diseases. Some high results may, however, be due to
interference in the assay. Holotranscobalamin (HTC) is the active form
of cobalamin and represent Η 20% of the total VB12 concentration.
Methods
In this study, we have selected 117 samples with VB12 value N1500
ng/L on the Roche Cobas 6000. Those samples were also analyzed for
total VB12 and HTC on the Abbott Architect i1000sr. We systematically
treated the samples with polyethyleneglycol (PEG 6000 20%) for 1 h at
37 °C and reanalyzed them for the 3 previous tests. Patients with
serum total VB12 concentrations b200 ng/L were classiﬁed as deﬁcient
and borderline when total VB 12 concentration was between 200 and
300 ng/L. A cut-off of HTC concentration was set to discriminate
deﬁciency (b35 pmol/L) and sufﬁciency (N35 pmol/L).
Results
There is a drop in concentration after PEG treatment of 44%, 41%
and 32% with VB12 Roche, VB12 Abbott and HTC respectively. A total

Background-aim
Voriconazole, itraconazole, and posaconazole are commonly
administered antifungal agents that play crucial roles in both
prophylaxis and treatment of fungal infection. Because these agents
show signiﬁcant intra- and inter-individual variability within a
narrow therapeutic index, some validating reports using liquid
chromatography–tandem mass spectrometry (LC-MS/MS) to measure concentrations of voriconazole, itraconazole, ﬂuconazole, and
posaconazole simultaneously have been published with using liquidliquid extraction (LLE) or solid-phase extraction (SPE) method to
prepare the samples. However, these methods are difﬁcult to apply
in a laboratory setting due to labor and time requirements. Here, we
developed a simple, fast and reliable LC-MS/MS method using simple
protein preparation for the simultaneous determination of
voriconazole, itraconazole, posaconazole in routine clinical setting
and presentation of large-scale TDM data from simultaneous
detection of antifungal agents in clinical settings.
Methods
Analyses were performed on an Agilent 6460 tandem mass
spectrometer equipped with an Agilent 1260 high-performance
liquid chromatograph and Quantitative analysis was performed in
multiple reaction-monitoring modes (m/z 350.3 N 281.1, m/z 705.2
N 392.2, m/z 721.3 N 408.2, m/z 701.4 N 683.3, m/z 353.3 N 284.1, m/z
714.2 N 401.2, m/z 729.2 N 416.2 and m/z 706.4 N 687.3 for
voriconazole,
itraconazole,
4-OH-itraconazole,
posaconazole,
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voriconazole - internal standard (IS), itraconazole - internal standard
(IS), 4-OH-itraconazole- internal standard (IS), and posaconazoleinternal standard (IS), respectively) with a chromatographic time of
3.8 min for each sample. And simple protein preparation was used to
prepare the sample. The selectivity, linearity, lower limit of
quantitation, accuracy, precision, carryover, matrix effect and the
extraction recovery were evaluated. From July 2016 to June 2017,
total 1183 measurements of serum drug concentrations were
performed in 355 patients.

Methods
Anonymised serum or plasma samples were pooled and biotin
was spiked to ﬁnal concentrations of 30 ng/mL, 60 ng/mL and 500
ng/mL. For control samples an equal volume of distilled water was
added. Spiked samples were then analyzed on the IDS iSYS MultiDiscipline Automated System. The following IDS assays were
evaluated for biotin susceptibility; aldosterone, GH, IGF-1 and direct
renin. At each spiked biotin concentration the percentage bias from
the control was calculated.

Results
Results
The linear assay range was 0.05–30 μg/mL for voriconazole, and
0.05–20 μg/mL for itraconazole, 4-OH-itraconazole and posaconazole,
respectively. The intra- and inter-assay precision of all assays were
b6.0% of the CV. The accuracy was b± 6.0% bias. The matrix effects
were b5% for all compounds, the extraction recovery ranged from
83.7% to 91.0%. Our simple process requires only 15 min for a batch
of 30 to 40 samples and analytical run time is 3.8 min per sample.
Proportion of therapeutic concentrations was ranged from 77% to
96% for three antifungal agents. And proportion of subtherapeutic
concentrations (b0.5 μg/mL) was ranged from 4% to 15% for three
antifungal agents. Toxic concentrations (N6.0 μg/mL) were observed
in voriconazole (11%). For patients measured ε3 times of serum
concentration, a large intra-individual variability was found. Drug
concentrations were variable when the same dose per body weight.
Drug interactions for proton pump inhibitors, anti-tuberculosis drugs
were also observed.
Conclusions
We developed a simple, rapid, and reliable LC-MS/MS method
and produced substantial clinical data demonstrating the successful
application of TDM of three antifungal agents in a routine clinical
setting.
doi:10.1016/j.cca.2019.03.162

At a spiked biotin concentration of 30 ng/mL the average bias
from the control sample was N20% for both the aldosterone and renin
assays (44% and − 20% respectively). At biotin concentrations of 60
and 500 ng/mL the average bias for both aldosterone and renin was
even more pronounced (N500% at both concentrations for aldosterone and − 58% at 60 ng/mL and − 98% at 500 ng/mL for renin). GH
and IGF-1 had an average bias b10% with biotin concentrations of 30
and 60 ng/ml but at 500 ng/ml the bias was N10% (−91% and − 19%
for GH and IGF-1 respectively).
Conclusions
Here we show signiﬁcant interference in the IDS iSYS IAs for
aldosterone and renin with an average bias of N10% being seen at 30
ng/mL. This biotin concentration may be seen in patients taking over
the counter supplements and highlights the need for laboratorians to
warn their users. Reassuringly, biotin interference was only seen at a
biotin concentration of 500 ng/mL with GH and IGF-1 assays.
doi:10.1016/j.cca.2019.03.163

M130
Spurious elevations of total vitamin B12 identiﬁed with polyethylene glycol precipitation procedure

M129
Assessment of biotin interference in four routine IDS iSYS
immunoassays
S. Haslam, C. Hall, P. Penny, M. Myers
Clinical Biochemistry Department, Lancashire Teaching Hospitals Trust,
Preston, UK
Background-aim
Many clinical automated immunoassays (IAs) incorporate biotin:
streptavidin linkages to tether antigen-antibody complexes to the
solid phase. However, biotin present in the serum may cause
interference by blocking antibody binding. Reports of IA interference have risen as biotin supplementation has increased in the
general population. Biotin is marketed as a health and beauty
supplement, these can contain biotin concentrations of up to 10 mg.
Additionally, biotin has been used in patients with progressive
multiple sclerosis (MS) where doses of up to 300 mg may be
prescribed. Here we characterise biotin interference in four IDS iSYS
IAs: aldosterone, GH, IGF-1 and renin. Biotin concentrations were
chosen to reﬂect blood concentrations which may be seen in
patients who have taken over the counter doses and mega doses
associated with MS.

R. Soleimani, J. Favresse, D. Gruson, C. Fillée
Département des laboratoires cliniques, Cliniques Universitaires St-Luc –
Université Catholique de Louvain, Brussels, Belgium
Background-aim
Total vitamin B12 (B12) is classically requested for investigating
anemia or neuropathy, to evaluate nutritional status, and to monitor
deﬁciencies. Elevated B12 levels have been observed in myeloproliferative diseases, in subjects taking supplementation or due to certain
types of interference (i.e. heterophilic antibodies and macroB12).
Given that we received several calls from clinicians who were not
able to explain high levels of B12, we aimed at investigating the
possible presence of interferences, such as macro forms, in elevated
B12 samples. This is of particular importance because the presence of
such interferences could lead to misdiagnosis and to harmful clinical
consequences.
Methods
Samples obtained from 27 healthy volunteers were treated with
the PEG precipitation procedure in order to obtain reference
intervals. Thereafter, 39 patients with elevated B12 (N1476 pmol/L)
were randomly selected between November 2018 and January 2019
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to be treated with the same PEG precipitation procedure. B12 levels
were determined by immunoassay on the Cobas® 8000 analyzer
(Roche-Diagnostics). For the PEG precipitation procedure, 500 μL of
PEG solution was added to 500 μL of serum sample, brieﬂy vortexedmixed, and centrifuged 2 min at 19,744 × g. The PEG reagent consists
of 25% (w/w) PEG 6000. A recovery calculation (%) was performed
as: [B12 after PEG precipitation × 2/B12 concentration before PEG
precipitation]. The presence of macroB12 forms in those samples was
suspected when the calculated recovery was below the recoveries
obtained in healthy volunteers.
Results
The mean recovery obtained in healthy volunteers was 91.4%,
with recoveries ranging from 67.0 to 114.4%. Among the 39 selected
patients with elevated B12, 11 (28.2%) displayed a mean recovery of

35.8%, with recoveries ranging from 5.6 to 64.2%. Therefore, the
elevation of B12 observed in those 11 serum samples before the PEG
precipitation procedure was considered to be related to the presence
of macroB12.
Conclusions
Our results showed that the prevalence of macroB12 in elevated
B12 samples (N1476 pmol/L) may be high (i.e. 28.2%). Therefore, we
propose to systematically screen for such interferences with PEG
precipitation procedure in samples with elevated B12 to avoid
erroneous clinical decisions.
doi:10.1016/j.cca.2019.03.164

Abstracts / Clinica Chimica Acta 493 (2019) S76–S84

Contents lists available at SciVerse ScienceDirect

Clinica Chimica Acta
j o u r n a l h o m e p a g e : w w w. e l s e v i e r. c o m / l o c a t e / y m g m e

Atherosclerosis, including lipids and other risk markers
T001

Conclusions

Epicardial and perivascular fatty tissue and adipokine-cytokine
level in ischemic heart disease patients

The ﬁndings of this study show that the increase of EAT and PVAT
are independent risk factors of CVD, as well as a possible model for
the assessment of drug effectiveness for CVD.

Y. Dyleva, O. Gruzdeva, E. Uchasova, D. Borodkina, N. Brel, K.
Alexander, V. Karetnikova, O. Barbarash
Federal State Budgetary Institution, Research Institute for Complex
Issues of Cardiovascular Diseases, Russia
Background-aim
Obesity is a rapidly growing problem that is becoming an
epidemic on a global scale, affecting both children and adults. This
condition is deﬁned as the result of the formation of abnormal or
excessive fatty deposits, which can be harmful to a person's health.
The aim of this study was to determine the relationship between the
thickness of EAT and PVAT and the adipokine-cytokine proﬁle of
patients with coronary heart disease, which can be of signiﬁcant
importance for predicting the course of CVD.
Methods
88 patients with cardiovascular disease (CVD), were assessed and
divided into two groups based on the presence of visceral obesity
(VO)Magnetic resonance imaging (MRI) was used to determine the
area of the visceral (VAT) and subcutaneous adipose tissue (SAT) of
the abdominal region, the thickness of epicardial adipose tissue
(EAT), and the percentage of myocardial cardiac ﬁbrosis a year after
MI. VO was veriﬁed when the area of VAT N130 cm2. Patients were
divided into two groups, the ﬁrst included patients with VO (n =
59), the second without VO (n = 29). All study was carried out in
compliance with the Helsinki Declaration, and its protocol was
approved by the Ethical Committee of Research Institute. Statistical
analysis was performed using Statistica 10.0. All patients gave
written informed consent to participate in the study.
Results
In VO patients, the thickness of the epicardial deposits of the left and
right ventricles were 1.75 and 1.43 times greater, respectively, than in
patients without VO. For patients with VO, the prevalence of the volume
of the left anterior descending artery was 10% higher, and the middle
third of the envelope artery was 28% higher, when compared to patients
without VO. When evaluating inﬂammatory status, it was established
that the concentration of TNF-〈 and IL-1®, leptin in the blood serum of
patients with VO exceeded the values of patients without VO. Level of
proinﬂammatory IL-10 was 2-times lower in patients with VO.
0009-8981/$ – see front matter

doi:10.1016/j.cca.2019.04.033

T002
A brief comparative trial on Lp(a)
R. Barquin, S. Camos, C. Ramirez, A. Caballero, L. Castillo
Hospital Vall d'Hebron, Spain
Background-aim
Lipoprotein (a) [Lp(a)], the most complex and polymorphic of the
lipoprotein particles, is composed of a lipoprotein particle quite similar
in protein and lipid composition to LDL, containing one molecule of
apoB covalently attached to an additional glycoprotein, called apo(a).
The peculiar structural characteristics of Lp(a) constitute a signiﬁcant
challenge to the development of suitable immunoassays for the accurate
measurement of Lp(a). Expecting to obtain a standardized method, the
IFCC working group on Lp(a) has proposed the use of traceable assay
calibrators to a proposed reference material (IFCC SRM 2B).
We have compared a turbidimetric assay (provided by Spinreact
and traceable to WHO/IFCC SP1–01 standard) with an ELISA method
currently used in our laboratory (Macra).
Methods
Lp(a) was measured on 58 fresh-frozen samples covering a wide
range of Lp(a) values with both methods. The statistical analysis was
carried out with MedCalc 12.5., results were compared using the
Passing-Bablok regression.
Results
The Passing-Bablok regression (y = −0.554077 + 0.738462x)
showed proportional differences between the two methods (CI 95%
of the slope = 0.6417 to 0.8512), but constant differences absence
(CI 95% of the intercept: −2.5356 to 0.1376).
For an Lp(a) cut off value of 30 mg/dL, the turbidimetric assay
compared with results obtained by the current ELISA method misclassiﬁed one individual as being at increased risk for cardiovascular
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disease (false positive) and 11 individuals as being not at risk (false
negative).

its potential diagnostic signiﬁcance in assessing cardiovascular risk in
healthy young subjects.

Conclusions

doi:10.1016/j.cca.2019.04.035

A between-method variation is observed and some patients are
misclassiﬁed, these results conﬁrm the need to standardize the Lp(a)
measurement.

T004

doi:10.1016/j.cca.2019.04.034

Haplotype analysis of apolipoprotein A1 gene polymorphism for
effect on serum Hdl and apolipoprotein A1 levels

T003

R. Dawarb, R. Singha, A. Gurtooa
a
LHMC & SSK Hospital,New Delhi, India
b
VMMC & Safdarjung Hospital,New Delhi, India

Association of serum ﬁbulin-1, lipid proﬁle and C-reactive protein
in normoglycemic subjects

Background-aim

K. Bergmann, G. Sypniewska
Department of Laboratory Medicine, Nicolaus Copernicus University
Collegium Medicum in Bydgoszcz, Poland
Background-aim
Recent studies showed that ﬁbulin-1 (FBLN1) is an extracellular
matrix protein which plays potential role in the pathogenesis of
cardiovascular disease and metabolic syndrome. The aim of this study
was to evaluate the relationship between FBLN1 concentration and
traditional cardiovascular risk factors in young, clinically healthy
individuals.
Methods
The study group consisted of 122 non-obese, non-smoking subjects
aged 25–40 years with normal fasting glycemia (60–99 mg/dL). In all
subjects plasma glucose, serum total cholesterol (TC), HDL-cholesterol
(HDL-C), LDL-cholesterol (LDL-C), triglycerides (TG), C-reactive
protein (CRP), apolipoproteins B and AI (apoB, apoAI) concentrations
were assayed on Abbott Architect ci8200 autoanalyzer. FBLN1
concentration was measured using commercially available enzymelinked immunosorbent assay (ELISA) kit. Blood pressure and basic
anthropometric measurements were performed.
Results
FBLN1 concentrations in women and men did not show statistically
signiﬁcant differences. In the study group, weak positive correlations of
FBLN1 with CRP (R = 0.36; p b .05) and apoB (R = 0.31; p b .05) were
observed. In women a moderate positive correlations of FBLN1 with CRP
(R = 0.36; p b .05), HDL-C (R = 0,48; p b 0,05) and non-HDL-C (R =
0.43; p b .05) were observed. In men, FBLN1 showed a positive
correlation with apoB (R = 0.37; p b .05). A statistically signiﬁcant
increase of CRP (p = .017), apoB (p = .008) and atherogenic index apoB:apoAI (p = .017) was observed in subsequent tertiles of FBLN1
concentration. Prevalence of subjects with decreased HDL-C (b50 mg/
dL) and increased LDL-C (N130 mg/dL) concentrations was the highest
in the third FBLN1 tertile (N23.2 μg/mL). In addition, in women this
relationship was reported also for systolic blood pressure N 130 mmHg.
Conclusions
The results indicate a relationship between ﬁbulin-1 concentration and traditional cardiometabolic risk factors, which may suggest
0009-8981/$ – see front matter

HDL and its apolipoprotein A1 is mainly responsible for reverse
cholesterol transport. Since genetic factors account for the variability
in the HDL and apolipoprotein A1 levels, the study was carried out to
evaluate the effect of one of the genetic factors that is polymorphism
in ApoA1 gene (G-75A and C+83T) on HDL and Apo A1 levels.
Methods
Study group consisted of 100 subjects. S. Apolipoprotein A1 was
estimated by turbidometric immunoassay and HDL by enzymatic
direct clearance method on SYNCHRON CX9. Extracted DNA from
blood sample, ampliﬁed by PCR, digested with MspI, run on 8% PAGE
was studied by gel documentation system for ApoA1 gene polymorphism with respect to G-75A and C+83T.
Results
At -75 bp (G-75A), HDL and Apolipoprotein A1levels were
signiﬁcantly higher in GA genotype as compared to GG (24.64 ±
4.00 md/dl Vs 34.75 ± 8.74 mg/dl; p b .0001, 72.98 ± 14.38 mg/dl Vs
94.71 ± 11.82 mg/dl; p b .0001).At +83 bp (C+83T),HDL level in CT
genotype (34.84 ± 9.55 mg/dl) was signiﬁcantly higher than that in
CC (28.84 ± 5.58 mg/dl)and TT (23.53 ± 3.67 mg/dl) with p b .0001.
Similar pattern was shown by apolipoprotein A1 levels with CT having
signiﬁcantly higher levels (93.18 ± 13.45) than CC (87.62 ± 15.64)
and TT (66.29 ± 8.02) with p b .0001. On comparing levels of HDL and
Apo A1 with respect to combined genotype at –75 bp and at +83 bp, it
was found that GA/CT i.e. Heterozygous at both sites showed most
favourable HDL (37.03 ± 8.95) and Apo A1 levels (97.55 ± 10.25)
while GG/TT showed most unfavourable proﬁle with lowest HDL
(22.72 ± 3.63) and apo A1 levels (62.16 ± 6.39).
Conclusions
Heterozygosity at these two site -75 bp and +83 bp with GA and
CT genotype showed a favourable HDL and apolipoprotein A1
concentration which is known to be antiatherogenic. G at -75 bp
upstream from start of transcription and T at +83 bp in the ﬁrst
intron may be susceptibility alleles for Cardiovascular Diseases by
affecting the levels of HDL and apolipoprotein A1. However, ours
being a pilot study, studies with larger sample size are needed to
conﬁrm genotypic risk associated with G and T alleles.
doi:10.1016/j.cca.2019.04.036
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T005

Conclusions

Distribution of lipoprotein (A) in a population attending a
specialist care services area

In these selected population high level of Lp(a) were relatively
frequent. We found as much as 32% os subjects with serum Lp(a)
above range of normality (vs 25% in general population). High Lp (a)
levels were more frequent in women, and in older subjects. The
higher frequency of high Lp (a) were observed in patients with
dyslipidaemia, and specially in patients admitted to our hospital after
a stroke. This could suggest a predominant role for the elevation of
lipoprotein (a) in this medical emergency.

A. Guerra-Ruizb, M. Iturraldeb, S. Perez San Martinb, A. Maiztegib, S.
Diezb, N. Fañanasb, B. Lavinb, J.L. Hernandeza
a
Internal Medicine, University Hospital Marques de Valdecilla, Santander, Spain
b
Laboratory Medicine, University Hospital Marques de Valdecilla,
Santander

doi:10.1016/j.cca.2019.04.037

Background-aim
Lipoprotein (a) [Lp(a)] is a lipoprotein with structure, composition and density similar to low density lipoprotein (LDL). Lp (a)
consists of an LDL-like particle in which apolipoprotein B-100 linked
by a disulphide bridge to apolipoprotein (a) [(apo (a)], a glycoprotein of the plasminogen family. Lp(a) plasma concentrations are
highly heritable and mainly controlled by the apolipoprotein(a) gene
[LPA]. Hence, it level remains relatively stable throughout life. Lp (a)
has been shown to display thrombogenic and atherosclerotic
properties. Serum levels above 30 mg/dL has been demonstrated to
be an independent cardiovascular risk factor.
We aim to describe the values of Lp (a) in a population of
northern Spain attending a Specialist Care Services Area with high
cardiovascular risk (stroke or acute myocardial infarction) or with
dyslipidemia under study.
Methods
We collected all the values of serum Lp (a) determined in our
laboratory in 2017, as well as the data age, gender and diagnostic of
the patients. Lp (a) was determined by immunonephelometry with
N-Latex kit (BN-II-System, Siemens Healthcare Diagnostics), with
rabbit anti-human Lp (a) monoclonal antibodies, calibrated against
standard PRM2B.
We agruped serum levels of Lp (a) in 4 categories for purposes of
comparison: normal b30 mg/dL, moderately elevated: 30–50 mg/dL,
high: 50–150 mg/dL; very high: N150 mg/dL. The statistics performed
were frequency analysis and bivariate correlations (Chi-square).
Results
Data about 1892 cases were collected and analyzed
• 1288 (68%) had normal (b30 mg/dL) Lp (a) levels
• 738 were women and 1154 men
• 7 subjects were under 18 years; 1174 with ages between 18 and
65 years; 711 over 65 years old
• According to origin/diagnosis: 211 originated from the Lipid Unit(Dyslipidaemia), 177 from Coronaries- (AMI), 797 from Neurology(Stroke), 707 from other Hospital Services.
We analyse the data to extract the following patterns
• Distribution of Lp (a) by age groups: Increased Lp (a) levels are
more frequent in older subjects (p b .01)
• Distribution of Lp (a) by gender: Increased Lp (a) levels are more
frequent in women (p b .01)
• Distribution by pathology in the adult population (1174 patients):
The distribution is unequal among pathologies (p b .01), being
more frequent in stroke than in coronary disease.
0009-8981/$ – see front matter

T006
Availability of ApoB-depleted serum in clinical assay for cholesterol efﬂux capacity using immobilized liposome-bound gel beads
Y. Horiuchia, R. Ohkawaa, S. Laia, S. Shimanob, M. Hagiharab, S.
Tohdab, M. Tozukaa
a
Analytical Laboratory Chemistry, Graduate School of Medical and
Dental Sciences, Tokyo Medical and Dental University (TMDU), Japan
b
Clinical Laboratory, Medical Hospital, Tokyo Medical and Dental
University (TMDU), Japan
Background-aim
Cholesterol efﬂux from macrophages and foam cells in atherosclerotic lesion is the main anti-atherosclerotic function of highdensity lipoprotein (HDL). In the recent researches to estimate
cholesterol efﬂux capacity (CEC), apolipoprotein (apo) B-depleted
serum (BDS) obtained by polyethylene glycol precipitation method is
used as a cholesterol acceptor (CA) substitution for HDL isolated by
ultracentrifugation. However, a suitability of BDS as the CA is
controversial, since BDS contains most of serum proteins.
Methods
In the present study, the CEC obtained by using BDS was
evaluated according to comparing with a parameter, deﬁned as
whole-CEC, which was calculated by multiplying CEC obtained by
using ﬁxed amount of HDL by cholesterol concentration to HDLcholesterol (HDL-C) level in serum.
Results
The use of isolated HDL considering its concentration in serum
might be ideal to estimate an individual CEC. Signiﬁcant correlation
(r = 0.633) was observed between the CEC obtained by using BDS
(BDS-CEC) and whole-CEC. In addition, BDS-CEC indicated strong
correlation with HDL-C while some indispensable variations were
observed. To eliminate the concern that serum proteins, possible
contamination of low-density lipoprotein (LDL) or very-low-density
lipoprotein (VLDL) induce systematic errors in BDS-CEC, the
deviation of each CEC-BDS from the regression equation obtained
by the correlation between BDS-CEC and whole-CEC was compared
with serum protein, LDL, and triglyceride levels. No correlation was
observed between the deviation and each of those levels, indicating
that the deviations do not derive from the systematic error. Further,
to conﬁrm the effect of serum protein, BDS-CEC of the reconstituted
serum samples, which were prepared by the combination in each 5
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levels of serum proteins and HDL-C, were measured. In any HDL-C
levels, no signiﬁcant increase or decrease in BDS-CEC caused by the
change of serum protein levels was observed.

The linear regression equation considering measured versus
calculated LDL-C was:

Conclusions

The use of the Martin equation was not applicable for 3 patients
who had negative LDL cholesterol results. The chemistry analyzer
also failed to perform the direct measurement of LDL cholesterol. The
triglyceride values of these patients were: 2414 mg/dL, 2871 mg/dL
and 3285 mg/dL.

These results could indicate that CEC obtained by using BDS
reﬂects not only the function of HDL but also its concentration in
serum. Moreover, some variations in the correlation between CECBDS and HDL-C might suggest that HDL-C does not always reﬂect the
function of HDL and CEC-BDS is also available as the risk marker of
CVD development.



y ¼ 0:851ñ þ 15:889 R2 ¼ 0:8906

Conclusions

doi:10.1016/j.cca.2019.04.038

The calculation of LDL-C using the Martin equation showed a
good correlation with directly measured LDL-C results, a fact that
encouraged us to implement in the routine standard lipid proﬁle of
our Service.

T007

doi:10.1016/j.cca.2019.04.039

Evaluation of ldl cholesterol: Martin equation versus direct
measurement for triglycerides levels above 400 mg/dl
N.M. Sumita, J. De Sa, S.J. Mena, J.S. Jangrossi, G. Loureiro
Grupo Fleury, Sao Paulo, Brazil
Background-aim
The level of low density lipoprotein cholesterol (LDL-C) measurement is useful for assessing risk of cardiovascular disease. The
determination of the LDL-C is classically obtained by Friedewald
equation. The Friedewald equation should not be used when plasma
triglycerides concentration exceeds 400 mg/dL. The LDL-C concentration can also be measured directly or with newer equations. A
novel method for estimating LDL-C reported by Martin et al. has
advocated the use of a newly derived equation to estimate LDL-C
that is intended to correct for this limitation in the Friedewald
calculation and improve LDL-C estimation even in the presence of
elevated triglycerides concentrations. The novel LDL-C is calculated
using an adjustable factor determined on the basis of an individual
patient's triglycerides and non-HDL cholesterol (non-HDL-C). The
aim of this study was to compare the LDL-C results using the Martin
equation versus directly measured LDL-C for triglycerides values
above 400 mg/dL.
Methods
The results of 319 directly measured LDL-C previously released
in a laboratory routine were recalculated using the equation of
Martin et al. The total cholesterol, HDL-C, LDL-C and triglycerides
were carried out on the Roche 8000 analyzer (Roche Diagnostics
GmbH, Germany) using reagents from Roche. The mean
triglycerides value was 570 ± 211 mg/dL ranging from 401 to
1888 mg/dL.
Results
The values of measured LDL cholesterol and obtained by
calculation were respectively:
Mean ± SD: 132 ± 49 mg/dL and 128 ± 44 mg/dL; Median: 129
mg/dL and 126 mg/dL; First Quartile (box-plot): 99 mg/dL and 100
mg/dL; Third Quartile (box-plot): 163 mg/dL and 155 mg/dL;

0009-8981/$ – see front matter

T008
Apoprotein E gene polymorphism and lipids proﬁle in coronary
artery disease
S. Aboulkacema, M. Ayouba, S. Bouzidib, R. Sendesnia, Z. Ounia, C.
Mazigha
a
Biochemistry Department, Military Hospital, Tunis, Tunisia
b
Hematology Department, Military Hospital, Tunis, Tunisia
Background-aim
Apoprotein E (ApoE) is a plasma protein wich is associated with
cholesterol transport system. The ApoE gene polymorphism and its
impact on lipidic proﬁle and coronary artery disease (CAD) have been
shown in several studies. The gene possesses three common alleles.
To evaluate ApoE genetic polymorphism and its impact on lipid
proﬁle in Tunisian subject with coronary disease (CAD) versus controls.
Methods
One hundred ﬁfty ﬁve adults were enrolled in the study (seventy
eight patients with CAD and seventy seven controls) were recruited
in Tunisian Military Hospital. Fasting lipids including total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, ApoAI, ApoB and
small low density lipoprotein cholesterol slLDL were measured. ApoE
genotype was established for each subject using real time PCR.
Statical study was performed using SPSS VERSION 20.0.
Results
Genotypes epsilon3/ epsilon3, epsilon2/ epsilon3, epsilon3/ epsilon4 and epsilon4/ epsilon4 were found in 79.2%, 6.4%, 12.9% and 1.29%
respectively in the control arm and in 74.3%, 8.9%, 15.3% and 1.28% in
the patient arm. We didn't ﬁnd genotypes epsilon2/ epsilon2 and
epsilon2/ epsilon4. No statistically signiﬁcant difference was found
between the two arms for the different genotypes.
We compared the groups in pairs for total cholesterol, HDL
cholesterol, LDL cholesterol, triglycerides and sdLDL. Statistically
signiﬁcant difference was found in total cholesterol, triglycerides,
ApoA, ApoB and small low density lipoprotein cholesterol sdLDL.
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Apo B levels were higher in the E4 group (epsilon3/ epsilon4 and
epsilon4/ epsilon4) compared to the E2 group (epsilon2/ epsilon3)
while there was no signiﬁcant difference in Apo B levels neither
between E3 group and E4 group nor between E3 group and E2 group.
Conclusions

T010
Antihyperlipidemic activity of Punica granatum l. peels in triton
wr 1339 induced hyperlipidemic rats
L. Benchagraa, A. Ramchouna, A. Hajjajia, A. Khalilb, H. Berrouguia
Department of Biology, Polydisciplinary Faculty, University of Sultan
Moulay Slimane, Beni Mellal, Morocco
b
Department of Medicine, Geriatrics Service, Faculty of Medicine and
Biological Sciences, University of Sherbrook, Canada

a

Our study suggests that E4 allele carriers have a greater cardiovascular risk. A larger cohort is recommended.
doi:10.1016/j.cca.2019.04.040

Background-aim

T009
Interleukin 6 (G-174c) gene polymorphism study in a population
of subjects with acute coronary syndrome
M.N.S.Z. Ayoub, Aboulkacem, Grira, Bouzidi, Lamine, Arif, Aouni,
Mazigh
Biochemistry Department, Military Hospital, Tunis, Tunisia⁎Corresponding
author.

Background-aim
Acute coronary syndrome represents a real public health
problem, given its frequency of occurrence, its complications and
the risk of mortality for which it is responsible. The number of
cardiovascular risk factors is continuously increasing.
In this work, we evaluated the relationship between the −174
GNC polymorphism at the promoter of the IL-6 gene and the risk of
developing acute coronary syndrome.
Methods
It is a comparative study between two groups matched in sex and
age; a control group of 136 healthy subjects against a group of 136
patients with acute coronary syndrome recruited from the cardiology
department of the military hospital in Tunis. The data collected in
this study correspond to the epidemiological, clinical and biological
properties of the population.
Results
Signiﬁcant differences were observed between the two groups for
certain parameters such as smoking frequency (p0.044), BMI
(p0.001), waist circumference (p0.031) and personal history.
The study of −174 GNC polymorphism showed the existence of
three genotypes (GG, GC and CC) with a predominance of the wild
genotype GG and allowed us to discover a signiﬁcant relationship
between this polymorphism and the incidence of ACS.

Punica granatum L. has been claimed to provide several health
beneﬁts. Few studies reported relation-ship between pomegranate
consumption and prevention of oxidative stress, diabetes, inﬂammation, cancer and cardiovascular diseases development. In this study
we investigated the hypolipidemic and anti-lipoprotein-oxidation of
phenolic-rich extract from Punica granatum peels.
Methods
The antihyperlipidemic activity was studied in rat model injected
intraperitoneally with Triton WR-1339. The animals were grouped as
follows: normolipidemic control, hyperlipidemic, simvastatine (reference) and phenolic extract-treated groups. After 24 h of treatment,
serum lipid proﬁles were investigated using commercially available kits.
Results
The administration of the peels phenols rich-extract signiﬁcantly
reduced the serum levels of total cholesterol (TC), triglyceride (TG)
and very low density lipoprotein (LDL) as well as the atherogenic
index (A.I) and signiﬁcantly increased the serum high density
lipoprotein (HDL) level compared to the Triton WR-1339 induced
hyperlipidemic control rat after 24 h of treatment.
Conclusions
The results of the investigation demonstrated that the peel extract of
Punica granatum has potential antihyperlipidemic activity and might be
used for the prevention of hyperlipidemia associated disorders.
doi:10.1016/j.cca.2019.04.042

T011
Evaluation of LDL and HDL subclasses in patients with
dyslipidaemia
M. Kellyb, S. Mc Girlc, G. Boranb, V. Mahera, F. Clarkec
Cardiology, Tallaght University Hospital, Dublin, Ireland
b
Clinical Chemistry, Tallaght University Hospital, Dublin, Ireland
c
Dublin Institute of Technology, Dublin, Ireland

a

Conclusions
The present study is an open observational prospective study that
shows that the -174G/C polymorphism of the promoter region of the
gene encoding IL6 appears to be related to the risk of developing ACS
in association with other risk factors.
doi:10.1016/j.cca.2019.04.041

0009-8981/$ – see front matter

Background-aim
Patients with dyslipidaemia have altered lipid and lipoprotein
levels. Low density lipoprotein (LDL) is a highly heterogeneous
particle and is an independent risk factor for cardiovascular disease
(CVD). LDL is accompanied by high cardiovascular mortality due to
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many factors. It has been suggested that measuring and estimating
changes in high density lipoprotein (HDL) and low-density lipoprotein (LDL) subclasses may be important for predicting CVD.

particle size 5 μm. The control group consisted of 15 males and 15
females in the range of age of 39 to 61 years. The group with
metabolic syndrome and prediabetes contained 12 males and 8
females in the range of age 36 to 67 years.

Methods
Results
The LipoPrint® system (Quantimetrix, USA) based on nondenaturing, linear polyacrylamide gel electrophoresis was used to
separate and measure LDL and HDL subclasses in fresh-frozen plasma
samples from patients with dyslipidaemia and in healthy controls.
Lipid variables and LipoPrint analysis on 50 patients in a dyslipidaemia
group and 46 patents in a control group were measured in this study.
Results
The dyslipidaemia group had signiﬁcantly more small dense
LDL (sdLDL) particles than the control group. Concentrations of
high triglyceride (TG), low HDL and sdLDL was prevalent in the
dyslipidaemia group. A ratio TG/HDL was used to categorise patients
based on percentage sdLDL content. Using a cut-off of TG/HDL 1.7
allowed for classiﬁcation of dyslipidaemia patients into groups with
low and high percentage sdLDL content.
Conclusions
Screening for a speciﬁc cohort of patients may be beneﬁcial using
this ratio.
doi:10.1016/j.cca.2019.04.043

Values of precision expressed as coefﬁcient of variation were 10.6%
and 11.8% for betaine and DMG resp. Intermediate precisions were
7.1% and 12.3%. Recovery of both analytes were 97.8% for betaine and
97.7% for DMG resp. Plasmatic concentrations of betaine and DMG in
the control group were 135.8 ± 47.4 μmol/L and 4.7 ± 1.3 μmol/L.
Plasmatic concentrations of betaine in patients with metabolic
syndrome and prediabetes were 100.9 ± 40.9 μmol/L (signiﬁcantly
lower than in control group, p b 0,005) and of DMG 10.3 ± 6.2 μmol/L
(signiﬁcantly higher than in control group, p b 0,01). Plasma concentration of homocysteine in patients with metabolic syndrome was
14.4 ± 5.0 μmol/L higher than in the control group 10.0 ± 3.5 μmol/L
(p b 0,001).
Conclusions
Patients with metabolic syndrome and prediabetes had lower
plasma concentration of betaine and higher plasma level of DMG
and homocysteine. These changes could be in relation with the
development of non-alcoholic fatty liver disease and increased
cardiovascular risk in these patients.
Study was supported by Program of progress of scientiﬁc
branches Charles University (Progres Q39).
doi:10.1016/j.cca.2019.04.044

T012
Assessment of methylated derivatives of glycine in patients with
metabolic syndrome and prediabetes

T013

a

Diagnostic accuracy of a novel predictive model for ischemic
events based on small dense LDL-cholesterol concentration
(SDLDL-C) and lipid characterization by NMR

Background-aim

B. Fernández-Cidóna, X. Pintó-Salaa, J. Ribalta-Vivesb, L. Masanab, D.
Ibarretxeb, A. Padró-Miquela, N. Amigób, A. Morillas-Garcíaa, S. VocesMarﬁla, P. Alía-Ramosa, B. Candás-Estébaneza
a
Hospital Universitary Bellvitge, Spain
b
Institut d'Investigació Sanitària Pere Virgili, Spain

a

b

b

b

V. Sudova , J. Racek , D. Rajdl , L. Treﬁl
Charles University, Faculty of Medicine, Biomedical Centre, Alej
Svobody 655/76, 323 00 Pilsen, Czech Republic
b
Department of Clinical Biochemistry and Hematology, Faculty of
Medicine, Charles University and Faculty Hospital, Alej Svobody 80,
304 60 Pilsen, Czech Republic

The aim of our study was the implementation of HPLC method
with UV detection for betaine and dimethylglycine (DMG) in human
plasma samples and subsequent quantiﬁcation of these analytes in
patients with metabolic syndrome and prediabetes and compare
results between them and the control group. Study was realized at
Department of Clinical Biochemistry and Hematology, Faculty of
Medicine, Charles University and Faculty Hospital, Alej Svobody 80,
304 60 Pilsen (Czech Republic).
Methods
We developed the HPLC method on liquid chromatograph
Thermo Separation Products SpectraSYSTEM (Thermo Fisher Scientiﬁc, Waltham, MA, USA) with these chromatographic conditions:
mobile phase consisting of 90% acetonitrile, 10% water and 22 mmol/
L choline; ﬂow rate 1.5 ml/min; temperature 33 °C, UV detection in
the wavelength 254 nm; column SUPELCOSILTM LC-SCX with
0009-8981/$ – see front matter

Background-aim
PESA study has demonstrated the presence of subclinical
atherosclerosis in individuals with normal LDL-c concentration. Such
residual risk may reﬂect aspects of atherogenesis not captured by
LDL-c. To quantify this risk, sdLDLs-c concentration and the number
and size of lipoproteins are measured by precipitation methods and
NMR techniques. The diagnostic accuracy of these measurements to
predict Premature Ischemic Disease (PID) is currently unknown.This
study assesses sdLDL-c contribution to a multivariate logistic model
for PID prediction and the diagnostic accuracy of the model adjusted
for the lipid proﬁle obtained by NMR.
Methods
125 individuals with previous history of PID and 85 reference
individuals were recruited. sdLDL particles were separated by a
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precipitation method and its plasma cholesterol concentration was
measured in the Cobas 8000 analyzer (Roche Diagnostics®). NMR lipid
proﬁle was analyzed by Liposcale®, Rubió laboratory. Odds Ratio (OR) of
Cholesterol, triglycerides, and sdLDL-c concentration, number of particles
(P) and size of lipoproteins VLDL, LDL, HDL were calculated. Variables
with a signiﬁcant OR (p b .05) were included in the multivariate logistic
regression. Among the potential models, the one with the highest
signiﬁcance was selected (greatest pseudo-R2 of Nagelkerke). The Area
Under the Curve (AUC) of the ROC curve for PID was estimated.
Results
Logistic regression was signiﬁcant with p = 1,29·10−49 and
presents a pseudo-R2 of Nagelkerke of 0,909. The ORs results with
their 95% Conﬁdence Interval (IC95%) are: c-sdLDL(nmol/L) = 2060
[1423-2983](p:0,0001); LDL-P(nmol/L) = 1238 [1015-1341](p =
0,0001); VLDL-P(mmol/L) = 0,937 [0,763-1055](p = 0,024); HDL-P
(μmol/L) = 0,898 [−0,004-0,061](p = 0,190).The estimated AUC
was 0.992 [IC95%:0,981-1000].
A percentage of 90,9% of PID is predicted by the logistic regression
model with an AUC of almost 1. For each nmol/L sdLDL-c increases,
the OR of suffering an ischemic event is multiplied by 2.060.
Conclusions

Lp-PLA2 ε200 ng/ml portend a moderate to high risk of cardiovascular
disease. Coronary angiograms were blindly reviewed to assess blood
ﬂow pre- and post-percutaneous coronary intervention (PCI); thrombus burden score (TBS) and the myocardial perfusion grade (TMPG).
Results
Demographic data was similar between the groups, except for age
(G1: 68 ± 13 vs G2:59 ± 12 years, p = .01), LDL cholesterol (G1: 111
± 34 vs G2:163 ± 42 mg/dL, p b .001), smoking habits (20% vs 47%, p
= .03) and history of CAD (23% vs 0%, p = .04). For thrombotic burden,
we found a non-signiﬁcantly higher TBS in G2 (3.3 ± 2.1 vs. 2.1 ± 2.1,
p = .06), in line with a higher probability of these patients presenting
with an ST-segment elevation myocardial infarction (STEMI) vs. nonSTEMI (70.6% vs 40%, p = .02). No interaction between Lp-PLA2 levels
and TFG (r2 = 0.09, p = .46) or TMPG (r2 = 0.005, p = .97) was
found. Patients with higher levels of Lp-PLA2 (G2) had a lower number
of diseased vessels (1.2 ± 0.5 vs 1.8 ± 1.1, p = .001) and a lower
SYNTAX score (9.6 ± 7.0 vs 14.6 ± 12.2, p = .03), globally reﬂecting
less severe CAD. No differences in in-hospital mortality were found.
Conclusions

LDL-P and sdLDL-c concentrations are very accurate PID predictors. The PID probability is increased in individuals with higher
sdLDL-c and LDL-P concentrations.

We found that higher Lp-PLA2 levels were associated with a
higher probability of a STEMI and a numerically higher thrombotic
burden; conversely, there was an association with a lower SYNTAX
score, supporting its role as a marker of the inﬂammatory
component of an ACS, but not anatomical severity.

doi:10.1016/j.cca.2019.04.045

doi:10.1016/j.cca.2019.04.046

T014

T015

Lipoprotein-associated phospholipase A2 level - Association with
the type of acute coronary syndrome and the thrombotic burden

Analysis of molecular species of phosphatidylcholine hydroperoxide
in human native and copper-oxidized triglyceride-rich lipoproteins

J. Pegob, A. Carmob, Â. Mareschb, C. Ferreiraa, R. Baptistaa, F.
Gonçalvesa, L. Gonçalvesa, F. Rodriguesb
a
Cardiology Department, Centro Hospitalar e Universitário de Coimbra,
Coimbra, Portugal
b
Clinical Pathology Department, Centro Hospitalar e Universitário de
Coimbra, Coimbra, Portugal.

R. Shresthab, Z. Chenb, Y. Miurab, Y. Yamamotob, T. Sakuraib, H.
Chibaa, S. Huib
a
Department of Nutrition, Sapporo University of Health Sciences,
Sapporo, Japan
b
Faculty of Health Sciences, Hokkaido University, Sapporo, Japan
Background-aim

Background-aim
The lipoprotein-associated phospholipase-A2 (Lp-PLA2) hydrolyzes oxidized phospholipids, inducing the synthesis of pro-inﬂammatory molecules that contribute to the development and progression
of atherosclerosis. Lp-PLA2 levels are an independent risk factor for
acute coronary syndrome (ACS). We aimed to assess the association
between Lp-PLA2 levels and the type of ACS, the thrombotic burden
and the severity of coronary artery disease (CAD).
Methods
Prospective, observational cohort study involving 97 consecutive
patients with ACS admitted to a Cardiac Care Unit. Lp-PLA2 was
determined through a chemiluminescence immunoassay, according the
manufacturer's instructions (Snibe Diagnostic). Patients were assigned
to two groups: G1 with Lp-PLA2 b 200 ng/ml (n = 80) and G2 with
Lp-PLA2 ε200 ng/ml (n = 17). The cut-off was predeﬁned, considering
0009-8981/$ – see front matter

Triglyceride-rich lipoproteins (TRL) are suggested to be independent predictors of atherosclerotic cardiovascular disease. The molecular basis of its atherogenicity is uncertain. We previously reported
that TRL carry several molecular species of cholesteryl ester and
triglyceride hydroperoxides. Since the lipid peroxidation can induce
chain-peroxidation reaction, it is likely that TRL may also carry
phosphatidylcholine hydroperoxides (PCOOH). Furthermore, phospholipids exist on the surface of lipoproteins and thus are relatively
more susceptible to the peroxidation. Therefore, analysis of PCOOH
can be valuable in the overall evaluation of future coronary diseases
and oxidative injury. In light of this importance, this study was
carried out to identify and characterize PCOOH in plasma and TRL.
Methods
We developed a novel approach for the identiﬁcation and characterization of PCOOH from the lipid extract of plasma and lipoprotein,
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using reversed-phase liquid chromatography coupled with LTQ
Orbitrap mass spectrometer (LC-Orbitrap MS). A fasting EDTA blood
sample was collected from 6 healthy human volunteers. TRL were
isolated by sequential ultracentrifugation. Total lipids were extracted
from plasma and lipoprotein samples, and subjected to the LC-Orbitrap
MS analysis equipped with an electrospray ionization source. For
comparison, VLDL and IDL were oxidized artiﬁcially to varying degrees,
and the change in the relative concentration of PCOOH were studied.
Results
On the basis of speciﬁc elemental composition, m/z mass spectra,
fragmentation pattern in MS2 and MS3, and retention time in LC, we
detected several molecular species of PCOOH that exist in human
plasma and TRL. PC16:0/18:2-OOH and PC16:0/20:4-OOH were
detected in all plasma samples. The distribution of PCOOH is higher
in VLDL compared to IDL with consistent detection of PC16:0/20:4OOH and PC16:0/22:6-OOH in all samples.
Conclusions
We identiﬁed and characterized 12 molecular species of PCOOH
in native lipoproteins and plasma. The existence of PCOOH in TRL is
possibly associated with its atherogenicity.

paired t-test. Data was expressed as mean ± standard deviation (mean
± SD). The correlation was assessed using Pearson's r correlation
coefﬁcient. Statistical signiﬁcance was set at p b .05.
Results
In the absence of HDL, the % of hydrolysed VLDL-TG ranged from
88% to 100% for NL and HC (94 ± 4%) subjects, and from 75% to 98% for
HL group (88 ± 9%), and correlated inversely with TG concentration in
the reaction mixtures (NL: r = −0.814; HC: r = −0.940; HL r =
−0.872; p b .05). In the presence of total HDL, HDL-2, and HDL-3, the %
of hydrolysed VLDL-TG was higher on average by 10% (p b .05) in HL
group and by 4% (p b .05) in HC group. For NL subjects, regardless of
the presence of HDL, the average % of hydrolysed TG was 96 ± 5%.
Conclusions
Both HDL subpopulations have a beneﬁcial impact on the effectiveness of VLDL lipolysis in people with hyperlipidaemia. HDL play an
important role in the course of VLDL lipolysis, and their deﬁciency may
be associated with the development of lipid disturbances.
This work was supported by the National Science Centre, Poland,
grant no. 2017/25/N/NZ4/00441.
doi:10.1016/j.cca.2019.04.048

doi:10.1016/j.cca.2019.04.047
T017
T016
The impact of high density lipoprotein (HDL) and its subpopulations on very low density lipoprotein (VLDL) lipolysis efﬁciency in
normo- and hyperlipidaemic subjects
E. Wieczorek, A. Ćwiklińska, A. Kuchta, B. Kortas-Stempak, A.
Gliwińska, M. Jankowski
Department of Clinical Chemistry, Medical University of Gdansk,
Gdansk, Poland
Background-aim
Hypertriglyceridaemia (HTG) is closely related to the atherosclerosis and cardiovascular diseases development. It is caused mainly by
reduced efﬁciency of lipoprotein lipase (LPL)-mediated very low
density lipoprotein triglyceride (VLDL-TG) lipolysis. VLDL catabolism
is closely related to the metabolism of high density lipoprotein (HDL)
which are a heterogeneous subpopulation of particles with different
compositions and properties. The aim of the study was to evaluate the
impact of total HDL and HDL subpopulations (HDL-2 and HDL-3) on
VLDL-TG lipolysis in subjects with normo- and hyperlipidaemia.
Methods
Blood was collected after overnight fasting, from people with
normolipidaemia (NL, n = 6), hypercholesterolaemia (HC, n = 7) and
mixed hyperlipidaemia (HL, n = 8). VLDL, total HDL, and HDL subfractions were isolated from the serum by ultracentrifugation. VLDL was
incubated with LPL (1 h, 37 °C, VLDL-TG:LPL 90:0.48 mg/dl, albumin 2%)
in the absence or presence of HDL (VLDL-cholesterol(C): HDL-C ratio
1:1). After incubation, VLDL was separated from the other components
by immunoprecipitation and the percentage (%) of hydrolyzed TG was
determined. The effect of HDL on % of hydrolysed TG was assessed by
0009-8981/$ – see front matter

Identiﬁcation of a panel of biomarkers as a predictor of severity
in coronary artery disease
B. Baudind, A. Ben Braiekc, F. Dumontf, H. Chahedc, D. Hicheme, F.
Abdelhaka, H. Gamrab
a
Cardiology service of Farhat Hached Hospital in Sousse, Tunisia.
b
Cardiology service of Fattouma Bourguiba Hospital in Monastir,
Tunisia.
c
Molecular Biology Departments, Faculty of Pharmacy Monastir University, Tunisia
d
Service de Biochimie, Pôle de Biologie et Pathologie, Hôpital Armand
Trousseau HUEP, Paris, France
e
The Regional Hospital Mohamed Ben Sassi in Gabes, Tunisia
f
UMS-IPSIT - Université Paris-Sud, Université Paris-Saclay, ChâtenayMalabry, France
Background-aim
Matrix metalloproteinases (MMPs) have an essential role in
atherosclerotic plaque remodeling and rupture. Speciﬁc tissue
inhibitors (TIMPs) control MMP functions. Both MMPs and TIMPs
are potential biomarkers of plaque instability. Apo-CII and CIII and
Apo-E are recognized as biomarkers of cardiovascular diseases. Blood
biomarkers able to predict severity of coronary artery disease (CAD)
could help the physician to choose heavy therapy, coronary
angiography in emergency and stent disposal and choice.
Methods
MMP-3 and MMP-9, TIMP-1 and TIMP-2, Apo-CII and Apo-CIII,
and Apo-E blood levels were measured in 472 patients with CAD
evaluated on coronary angiography and electrocardiography results
and 285 healthy matched controls.
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Results

Paris, Paris, France
Département de Physiologie, Hôpital Bichat, Université Paris Diderot,
PRES Sorbonne Paris Cité, Assistance Publique Hôpitaux de Paris,
INSERM U1138, Paris, France
e
Département d'Epidémiologie et Recherche Clinique, Hôpital Bichat,
Université Paris Diderot, PRES Sorbonne Paris Cité, Assistance Publique
Hôpitaux de Paris, Paris, France
d

MMP-3 and MMP-9 blood levels were signiﬁcantly (p b .001)
higher in CAD than in controls (3.54 and 3.81-fold, respectively).
Furthermore, these increments are modulated by CAD severity as
well as for Apo-CII and Apo-CIII levels (p b .001). Conversely, TIMPs
levels were decreased in CAD versus controls (p b .001) and in
inverse correlation to MMPs. A signiﬁcant association of increased
MMP-3 and MMP-9 circulating levels was observed in individuals
with diabetes or HTA (p b .001). Standard ROC curve approach
showed the importance of panels of biomarkers including MMP-3,
MMP-9, TIMP-1, TIMP-2, Apo-CII and Apo-CIII, for pathology
aggravation diagnosis, i.e. the number of vessels touched and the
type of stent treatment. A high area under curve (AUC) value (0.997)
was reached for the association of MMP-9, TIMP-2 and Apo-CIII.
MMPs, TIMPs and Apo-CII/III appear as biomarkers for aggravation of
CAD in individuals with classical risk markers of cardiovascular
disease. However, the use of standard ROC approach predicts the
importance of a biomarker panel, i.e. the combination of MMP-9,
TIMP-2 and Apo-CIII values (“CAD aggravation panel”) characterizing
severity of CAD.
Conclusions
The unbalance between MMPs and TIMPs in vascular wall creates
favourable conditions for plaque disruption. The “CAD aggravation
panel” could help physicians for better nursing of patients with CAD
with decision for drug therapy, coronary angiography, stent disposal
and choice of the type of stent.
doi:10.1016/j.cca.2019.04.049

T018
Soluble CD163 is a biomarker for accelerated atherosclerosis in
systemic lupus erythematosus patients at apparent low risk for
cardiovascular disease
C. Davidc, G.D. Divardc, R. Abbase, B. Escoubetd, J. Chezelc, M.
Chauveheidc, D. Rouzaudc, A. Bouttena, V. Leçon-Malasa, T. Papob,
M. Dehouxa, K. Sacreb
a
Département de Biochimie Métabolique et Cellulaire, Hôpital Bichat,
Université Paris Diderot, PRES Sorbonne Paris Cité, Assistance Publique
Hôpitaux de Paris, Paris, France
b
Département de Médecine Interne, Hôpital Bichat, Université Paris
Diderot, PRES Sorbonne Paris Cité, Assistance Publique Hôpitaux de
Paris, INSERM U1149, Département Fibrosis, Inﬂammation and Remodelling in Renal and Respiratory Diseases, Paris, France
c
Département de Médecine Interne, Hôpital Bichat, Université Paris
Diderot, PRES Sorbonne Paris Cité, Assistance Publique Hôpitaux de
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Background-aim
Our study aimed to determine whether sCD163, a soluble
macrophage marker upregulated in numerous inﬂammatory disorders, might be predictive of accelerated atherosclerosis associated
with systemic lupus erythematosus (SLE).
Methods
The presence of carotid plaques was prospectively assessed by
repeating ultrasound analysis in 63 consecutive SLE patients
asymptomatic for cardiovascular disease (CVD) and 18 volunteer
health-workers (controls). Ultrasound was performed at baseline
and during follow up by a single investigator. Serum level of sCD163
was determined at baseline using ELISA. The primary outcome was
the presence of a carotid plaque. Factors associated with carotid
plaques were identiﬁed through multivariate analysis.
Results
Despite a low risk for cardiovascular events according to
Framingham score in both groups (2.1% ± 3.8 in SLE vs 2.1% ± 2.9
in controls; p = .416), ultrasound study at baseline showed a carotid
plaque in 23 (36.5%) SLE patients versus 2 (11.1%) controls (p =
.039). Multivariate analysis showed that SLE status increased the risk
for carotid plaque by a factor of 9 (p = .017). In SLE patients, sCD163
level was high (483.7 ng/ml ± 260.8 versus 282.1 ng/ml ± 97.5 in
controls; p b .001) and independently associated with carotid
plaques as assessed by stratiﬁcation based on sCD163 quartile values
(p = .009), receiver operating characteristic (ROC) (p = .001) and
multivariate analysis (p = .015). Eventually, sCD163 at baseline was
associated with the onset of carotid plaque during follow up (3 ±
1.4 years) in SLE patients who had no carotid plaque at ﬁrst
evaluation (p = .041).
Conclusions
sCD163 is associated with progressing carotid plaque in SLE and
may be a useful biomarker for accelerated atherosclerosis in SLE
patients at apparent low risk for CVD.
doi:10.1016/j.cca.2019.04.050
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Audit
M131
Quality management systems. ISO 9001:2015 in the clinical
laboratory
L. Criado GÓmez, S. Villanueva Curto, M.B. PÉrez SebastiÁn, N. Seco
Moro, I.C. Olmos SÁnchez
Laboratorio Analisis Clinicos, Hospital Universitario de Móstoles,
Spain

speciﬁcations by the SEQC. We will evaluate each six months and
continuous improvement actions will be taken.
3. Mismanagement of the system's purchase of the laboratory reagents.
Establishing a plan for supervision by the TEL (lab technician)
of the section. Detected incidence in time will communicate to the
supervisor to take immediate steps to avoiding delay in the arrival of
the reagent in question. The incidents occurring during the year 2018
shall be entered.
Conclusions

Background-aim
The implementation of quality management systems in the health
sector has made great progress in recent years, The aim of our study
is to realization the laboratory risk matrix in the quality management
systems ISO 9001:2015.

We believe that the development a matrix of risks to the ISO
9001:2015 standard suit is a very practical tool. It allows to detect
simple risks on which act, and opportunities for improvement in the
clinical laboratory. Our results show three items that act and
evaluate these tools proposed during the year 2018.

Methods

doi:10.1016/j.cca.2019.03.185

We use the process map of the clinical laboratory, and the
DAFO matrix (weaknesses, threats, strengths, opportunities). Impact,
detectability and likelihood, whose multiplication will result in the
ﬁnal score of the level of risk result in the ﬁnal score of the level of
risk:
1.
2.
3.
4.

Very high risk: N75. This score requires immediate action.
High risk: 25–75. preventive measures.
Medium risk. 5–25. The organization decides if it intervenes or not.
Low risk: b5. Corrective measures are not needed.

M132
Quality assessment of medical laboratories under the auspices
of Czech Medical Association
J. Kotrbaty, M. Kotrbata, A. Jabor, J. Franekova
NASKL CzMA JEP, Czech Republic
Background-aim

Results
There was no very high risk. Most were average risks on which
monitoring was implemented. The following table shows the high
risks, that it was decided to act:
1. Lack of control on receipt of samples (pre analytical, score 36).
2. Inadequate management of samples (pre analytical, score 60).
3. Delay in the purchase of reagents (support, score 36).
The implemented improvement measures were as follows:
1. Control of peripheral centres samples. Establishes a protocol for
monitoring of refrigerators of the specialty centres and primary
care centres. Evaluating correct arrival of samples inside, estimated
time ofarrival and temperature of refrigerators, so thermometers
will be installed on the inside of the refrigerators. Its implementation is set during the year 2018.
2. Inadequate management of samples. Control of preanalitical
incidents, to assess compliance with the proposed preanalitical
0009-8981/$ – see front matter

In the Czech Republic, two systems of clinical laboratory quality
assessment exist: the accreditation provided by the Czech Accreditation Institute (CAI) and the assessment provided by the National
Authorisation Body for Clinical Laboratories (NASKL) within the
Czech Medical Association of J.E.Purkyně (CzMA).
Methods
Qualitative and quantitative description of audit system supervised by scientiﬁc societies.
Results
Both systems are based on ISO 15189 and are accepted by the
health insurance companies. NASKL runs the Registry of Clinical
Laboratories at CzMA. The registered entity is a particular laboratory
specialization (LS) in a clinical laboratory in terms of ISO 15189
deﬁnition. The registration and audits are offered in following LS:
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immunohaematology (IH), clinical chemistry (CC), microbiology
(MB), pharmacology (PH), immunology (IM), toxicology (TX),
nuclear medicine (NM), genetics (GN), cytology (CT), haematology
(HM), and pathology (PT). As of January 1, 2019, a total of 366
entities is registered: IH–38, CC–122, MB–49, PH–1, IM–21, TX–9,
NM–2, GN–1, CT–10, HM–67, and PT–46. NASKL provides the
registered subjects with 1) consultations and education and 2) audit
of the laboratory with validity of 2 years. Auditing in the given LS is
performed by one auditor in one day. The auditor veriﬁes compliance
with the recommendations issued by the professional societies of
CzMA (PS) and compliance with NASKL Guidelines, based on ISO
15189. From 2017 to 2018, 339 audits were carried out in total: IH–
38, CC–115, MB–42, PH–1, IM–14, TX–9, NM–2, GN–1, CT–11, HM–
58, and PT–48. The list of laboratories that have successfully passed
the NASKL audit is publicly available on www.naskl.cz. NASKL
auditors are fully qualiﬁed experts working in the relevant ﬁeld

0009-8981/$ – see front matter

and approved by the PS. As of January 1, 2019, NASKL has 56
auditors: IH–3, CC–21, MB–11, PH–1, IM–3, TX–2, NM–1, GN–2, CT–
1, HM–5, PT–6. Laboratories that have successfully fulﬁlled the
NASKL audit requirements or have been accredited by CAI beneﬁt
from higher payments from the public health insurance system
(+77.5% for IH, CC, PH, IM, TX, NM, CT, HM, and PT and +112.5%
for MB).
Conclusions
The system of NASKL audits exists for 14 years and contributed
signiﬁcantly to the overall quality of clinical laboratories.
doi:10.1016/j.cca.2019.03.186
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Autoimmune diseases, including allergy
and 500 IU / ml in 8 patients (5,92%), between 500 and 1000 IU / ml
in 8 patients (5.92%) and N1000 IU / ml: 2 patients (1.48%).
T019

Conclusions

Hyperige between allergy and immune deﬁciency
S. Aatfaoui, F. Boulhen, I. Elfaiz, S. Elhentiﬁ, J. Elbakkouri, B. Farouqi
Laboratory of Immunology of Chu Ibn Rochd of Casablanca, Morocco

This work therefore has the merit of clarifying the interest of
evaluating IgE levels, because it seems directly correlated to the rate
of blood eosinophils in allergies, and at higher concentrations can
guide the diagnosis towards immunodeﬁciencies.

Background-aim

doi:10.1016/j.cca.2019.03.188

Immunoglobulin E (IgE) is an antibody produced by the immune
system in response to external aggression. It is one of ﬁve
immunoglobulin classes (A, G, M, D, and E) and is normally present
in the blood in very small amounts. Its dosage consists of measuring
the amount of IgE in the blood. Hyper IgE are often associated with
allergic responses (such as asthma, allergic rhinitis, atopic dermatitis
…), other pathological circumstances can lead to parasitic infections
with sometimes speciﬁc IgE production, viral infections (measles …),
certain neoplastic conditions (IgE myeloma, Hodgkin's disease …)
and certain immune deﬁcits such as DiGeorge Syndrome, WiskottAldrich Syndrome.
An IgE assay can also be prescribed to help diagnose a very rare
hereditary disease called autosomal dominant hyperimmunoglobulin
E syndrome (Job-Buckley syndrome). People with this condition
often have much higher IgE concentrations than normal and may be
confused with severe atopic dermatitis as they may present with
eczema, sinusitis and chronic lung infections, bone involvement, and
severe skin infections.
The objective of our work is to show the interest of performing an
IgE assay in addition to the clinical examination during ﬁrst-line
management by a physician for patients with respiratory or
cutaneous symptoms.
Methods
135 samples were sent to the immunology laboratory of IBN
ROCHD CHU Casablanca for a period of 2 years (January 2014–
September 2016). These patients beneﬁted from a total IgE assay by
Elisa method.
Results
The study population is made up of 69 female patients (51.11%)
and 55 male patients (40.74%), with a mean age of 21 years.
Of the 135 patients, 104 were negative (77.03%) and 31 were
positive (22.96%), children accounted for 35%. A hyperIgE between
100 and 250 IU / ml was found in 11 patients (8,14%), between 250

0009-8981/$ – see front matter

T020
Comparison of two automated antinuclear antibodies screening
for the diagnosis of systemic autoimmune diseases
M.B. Aparicio Hernándeza, A.I. Martín Martína, B. Framiñán Apariciob,
L. Gómez-Lechón Quirósc, M.C. Hidalgo Callejac
a
Autoimmunity Laboratory, Biochemistry Service, University Hospital of
Salamanca, Spain
b
Ophthalmology Service, University Hospital of Salamanca, Spain
c
Rheumatology Service, University Hospital of Salamanca, Spain
Background-aim
Determination of circulating antinuclear antibodies (ANA) constitutes an important tool of patients with Systemic Autoimmune
Diseases (SAD). At present, the indirect immunoﬂuorescence assay
(IIF) on HEp-2 cells is considered as “gold standard” technique for
ANA testing. However, IIF is burdened by some disadvantages such
as it is a time-consuming procedure, the subjective interpretation of
results and a low degree of standardization. For all these reasons, an
automated solid phase enzyme immunoassays (SPA) are increasingly
used. The aim of this study is to compare two SPA method for ANA
detection (EliA CTD Screen and ELISA ANA Screen) with respect to
the reference method (IIF).
Methods
This study included 96 patients (74 females and 22 males, x̄=
55.8 ± 12.1 years) with SADs (n = 66), suspected SADs (n = 16)
and other autoimmune pathologies (n = 14). Serum samples were
tested in parallel by IFF (Aesku Diagnostics, Germany) using Helios
IFA processor (Grifols), ﬂuorescence enzyme immunoassay (FEIA)
(EliA CTD Screen, Thermo Fisher Scientiﬁc, Germany) and enzymelinked immunosorbent assay (ELISA) (Zenit UP ELISA ANA Screen,
Immunoconcepts, USA) according to the manufacture's instructions.
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Anti-extractable nuclear antigen (ENA) antibodies were determined
to the discordant samples by FEIA (Thermo Fisher Scientiﬁc,
Germany), chemiluminescent immunoassay (Menarini Diagnostics,
Italy) and immunoblotting (Euroimmun, Germany).
Results
Screening methods showed good overall agreement (total
agreements ε 87.50%, Cohen's kappa ε 0.710). In comparison with
IIF, Elia CTD Screen showed: area under the ROC curve (AUC) 0.964
(CI95% 0.913–1.000), sensitivity 91.2%, speciﬁcity 85.7%, positive
predictive value (VPP) 93.9% and negative predictive value (VPN)
82.8% whereas ELISA ANA Screen exhibited: AUC 0.940 (CI95%
0.885–0.994), sensitivity 88.2%, speciﬁcity 85.7%, VPP 93.8% and VPN
77.4%. 8 discordant samples were found (6 from SAD patients) in
which anti-Ro60 (4 samples) antibodies were detected.
Conclusions
Two SPA methods for ANA detection have good agreement
among them and in comparison to IIF. EliA CTD Screen showed a
slightly higher sensitivity in systemic autoimmune diseases which
may due to antigen mixture used by this method.

She reports that on occasion, when she presents with intense
rhinoconjunctivitis, she associates respiratory distress without dry cough,
wheezing or other symptoms. It occurs 2–3 times a year, in a timely
manner, resolves in the day, uses salbutamol (1 inhalation) with good
control.
She has not required emergency assistance or income for this reason.
She does not report adverse reactions with food, medication, or latex.
She was referred to our department to be tested for a possible
allergic reaction to dog dandruff.
Results

-

- Total IgE: 118,90 UI/ml (0−100)
Speciﬁc IgE antibodies against:
Dermatophagoides pteronyssinus b 0,10 kUI/L
Dermatophagoides farinae b 0,10 kUI/L
Blomia tropicalis b 0,10 kUI/L
Dog dandruff 16,30 kUI/L
Can f 1, a lipocalin: 1,81 kUI/L
Can f 2, a lipocalin: b 0,10 kUI/L
Can f 3, dog serum albumin: b 0,10 kUI/L
Can f 5, an arginine esterase: b 0,10 kUI/L
In view of these results, the following treatment was scheduled:

doi:10.1016/j.cca.2019.03.189

T021
Identiﬁcation and characterization of allergens as diagnostic
tools in personalized medicine: A case report
M.C. MartÍn FernÁndez De Basoa, M.T. ConcepciÓn Masip, C.
RodrÍguez Magdalena
Clinical Biochemistry Service, University Hospital Nuestra Señora de
Candelaria, Santa Cruz de Tenerife, Spain
Background-aim
The personalized medicine is the adaptation of the medical
treatment to the individual characteristics of each patient using as a
tool the precision medicine, that bets for treatments based on the
genetic study and of other factors. In this context, the tools of
molecular allergology are essential, which have contributed to
considerably improve the diagnosis by allowing the identiﬁcation
of the molecules responsible for the reaction and thus designing a
better treatment to combat it.

• Nasal washes with physiological saline
• Ebastel forte ﬂash: one a day, until improvement, if itching,
sneezing or mucus.
• Avamys nasal spray (corticosteroid): 0–0-1 in each nostril for at
least 15 days in a row if persistent nasal packing.
• Singulair 10 mg tablets (Montelukast): 1 a day (afternoon) ﬁxed,
until review.
• HYPOSENSITIZING EXTRACT ALLERGOVAC DEPOT DOG EPITHELIUM 100%: First vaccination in the Hospital rest at the Health
Center. Do not interrupt your administration unless you have
reactions, in which case consult.
• Go to review in about 4 months
Currently, the patient continues in treatment but has not suffered
new episodes and has been able to keep her guide dog, essential for
her daily life.
Methods
Not applicable.
Results
Not applicable.

Case presentation
Conclusions
A 50-years-old woman who consults for rhinoconjunctivitis
study.
As a personal history, it is hypertensive, insulin-dependent
diabetic with diabetic retinopathy and secondary blindness. He has
no family history of atopy or known allergies.
Anamnesis: For 5–6 years, it has episodes of hydrhorea, sneezing
in salves, alternating nasal packing and nasoconjunctival pruritus,
associating hyperemia and lacrimation. Buccal breathing, not otitis or
sinusitis of repetition. Symptoms daily, predominance morning,
same inside / outside the house. She says that she has worsened in
recent years, especially when she is in contact with her guide dog,
with whom she has lived for 7 years. No seasonal pattern. She has
used ebastel forte ﬂas (Antihistamine-Ebastine) and rhinocort 64
(glucocorticoid-Budesonide), with improvement.

The new approach of Molecular Allergology takes the diagnostics one step further by quantifying the allergen speciﬁc IgE
antibodies to single, pure allergen molecules. The enhanced
precision thereby obtained strengthens the clinical utility of IgE
testing.
Sensitization to speciﬁc allergen components is essential for
successful Speciﬁc Immunotherapy. By matching patients having a
genuine sensitization with an extract from the relevant source,
treatment outcome is improved.
doi:10.1016/j.cca.2019.03.190
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Constantine 3, Algeria
Physiology Laboratory of CHU of Constantine, Algeria

b

Anti-SSA52 antibodies - A retrospective study on clinical significance from a tertiary hospital
C. Queirozb, Â. Mareschb, R. Monteiroa, R. Cunhab, A. Mendesb, F.
Rodriguesb
a
Centro Hospitalar do Baixo Vouga, Clinical Pathology, Aveiro, Portugal
b
Centro Hospitalar e Universitário de Coimbra, Clinical Pathology,
Coimbra, Portugal
Background-aim
Presence of anti-SSA52 antibodies (SSA52) has been reported in a
variety of autoimmune diseases (AID). Meanwhile clinical signiﬁcance of isolated anti-SSA52 antibodies and its relationship with AID
remains controversial.
Methods
Retrospective study including patients positive for anti-SSA52
antibodies between January 2015 and August 2018, based on CLIA,
immunoblotting panels and clinical records. Among 276 patients two
groups were made according to the presence (Group 1) or absence
(Group 2) of other autoantibodies, and further stratiﬁed according to
clinical association: presence of Systemic lupus erythematosus (SLE),
Sjogren Syndrome, Other Systemic AID, Organ Speciﬁc AID, Malignancy or Other Non-AID.
Results
Group 1, with 185 patients (150 females and 35 males) and a
mean age of 42.4 years, had a prevalence of AID of 56.8%, the most
common being SLE (22.7%) and Other Systemic AID (15.1%). Group 2
with 91 patients (18 males and 73 females) and a mean age of 58.2
years, had a lower prevalence of AID (46.2%), with the most common
presentation being other systemic AID (15.4%). Both groups showed
a high female preponderance, more evident in Group 1. Mono-SSA52
presentation wasn't found to be signiﬁcantly associated with
autoimmunity in our cohort. Regarding non-AID presentation, 7 out
of a total of 10 cases of malignancy occurred in Group 2.

Background-aim
Introduction. Asthma is a complex disease resulting from the
interaction of genetic and environmental factors. Numerous studies
have shown an association between the IL-4 -590C/T gene polymorphism and the risk of asthma. What s'about this polymorphism in the
Algerian population?
The objectives of our study were to
- Determine the allelic and genotypic frequencies of IL-4490C/Tpolymorphism.
- In controls and patients with allergic asthma.
- Determine the inﬂuence of this polymorphism on the occurrence
of allergic asthma
Methods
Patients and methods. Our study included 80 controls and 80
asthmatics. The IL-4 -590C/T polymorphism was investigated by PCR
/ Digestion with the restriction enzyme BsmF1.
Results
Our study included 80 controls and 80 asthmatics of both
sexes. The age of the controls was 25.94 ± 16.32 years and that of
the patients of 33.60 ± 18.77 years. Odds ratio with a
conﬁdence interval were calculated to determine a possible link
between the IL-4 -590C / T polymorphism and the risk of allergic
asthma.
The odds ratios for IL-4 -590 T/T vs IL-4 -590C/C and -590 T/T vs
-590C/T genotypes were 3.63 (1.16–11.63) with p-value 0.01 and
2.48 (0.91–6.95) p-value 0.05 respectively.
Conclusions
Our results suggests an important effect of this polymorphism in
the pathogenesis of allergic asthma.
doi:10.1016/j.cca.2019.03.192

Conclusions
T024

Single positivity of SSA52 was poorly associated with AID and
wasn't found to be statistically signiﬁcant. Even though, prevalence
of AID in group 2 was still high (46.2%). Different clinical associations
between groups were only noticeable in SLE (Group 1) and in
malignancy (Group 2). Single positivity of SSA52 is of low diagnostic
value for AID but prospective follow-up studies and larger cohorts
might be helpful shedding light on further clinical associations.

S. Aatfaoui, F. Boulhen, J. Elbakkouri, B. Farouqi
Laboratory of immunology of Chu Ibn Rochd of Casablanca, Spain

doi:10.1016/j.cca.2019.03.191

Background-aim

T023
Association between (-590C / T) polymorphism of the IL-4 gene
promoter and allergic asthma: An algerian case control study
K. Siﬁa, S. Hnachia, I. Dahmanib, M. Boughidab, N. Abadia
a
Biochemistry Laboratory of CHU of Constantine, Biology and Molecular
Genetics Laboratory Medicine Faculty of University, Salad Bounder

Antibodies in systemic lupus erythematosus: Prevalence and
utility

Systemic lupus erythematosus (SLE) is arguably the most
clinically and serologically diverse autoimmune disease, with N100
autoantibodies found in patients and diseases spectra ranging from
subtle symptoms to life-threatening multi-organ failure. Clinical
immunology laboratories play an essential role in diagnosis and
monitoring of SLE. The aim of our work is to determinate the
prevalence of antibodies in SLE, their contribution in diagnosis and
try to select speciﬁc autoantibodies in SLE which closely take part in
the physiopathology.
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Methods
It's a retrospective study, from January 2016 to December 2016,
about patients suspected of having SLE, admitted in CHU ibn rochd
for analysis of autoimmunity processed in the laboratory of
immunology.
We used IF indirect “Hep 2” for AAN, “crethidia luceliae” for ADNA, Elisa (BIORAD/AESKULISA),and immunodot to type AAN (DTEK).
Results
The average age of the population studied is 30,5 years. There
were 52 female (64,20%). The frequency of positive ANA is 87%, antidsDNA was found in 93%, anti- Ro SSA in 43%, anti-LA SSB in 23%,
anti-Sm in 14%, anti histone antibodies in 41% ANTI RNP in 33%, antinucleosome antibodies were observed in 4%. The detection of
phospholipids antibodies was useful to identify subgroups of patients
at risk for thrombosis. They were present in 33%. Anticardiolipin
were positive in 22%, anti-beta2 glycoprotein I in 5%. The prevalence
of autoantibodies varies widely in cross sectional studies. There is a
strong correlation between this results and the literature.
Conclusions
The greatest challenge in identifying and developing speciﬁcs anti
bodies for SLE is the complex etiopathogenesis and clinical
heterogeneity of SLE. Reliable SLE antibodies may be informative at
different time points in the discase process. The use of laboratory
tests in SLE is a perfect example of this dilemma. Therefore, it is
necessary to use an adequate test (speciﬁc and sensitive) and
interpret with care the results in a clinical context.
doi:10.1016/j.cca.2019.03.193

T025
A comparison of serum iga anti-tissue transglutaminase levels in
vitiligo patients and normal subjects in South-west Nigeria
A.O. Ajalab, O.O. Ashaoluc, O.C. Olowua
a
Department of Biochemistry, Federal University of Technology, Akure,
Ondo state, Nigeria
b
Department of Chemical Pathology, Obafemi Awolowo University
Teaching Hospitals Complex, Ile-Ife, Osun State, Nigeria
c
Dermatology Unit, Department of Internal Medicine, Obafemi Awolowo
University Teaching Hospitals complex, Ile-Ife, Nigeria

adopted a gluten free diet. IgA anti-tissue transglutaminase (antitTG) serology has been recommended has an initial test for the
diagnosis of Celiac disease prior to conﬁrmation with intestinal
biopsy. We compared the levels of anti-tTG in a group of patients
with vitiligo, and a group of controls.
Methods
The study was a case control study of 33 patients with vitiligo,
and 33 control subjects. Anti- tTG was assayed in sera of all
participants using an Enzyme Linked ImmunoSorbent Assay protocol
employing recombinant human tissue transglutaminase (Generic
Assays GmbH, 15,827 Dahlewitz, Germany). None of the participants
had genetic typing for HLA-DQ2 and HLA-DQ8, or small intestinal
biopsy. No participant had serum IgA assay (to rule out IgA
deﬁciency). Statistical analysis was carried out using IBM SPSS for
Windows v.22.0.
Results
A total of 66 participants were recruited into the study. 33 cases
had vitiligo, 33 control subjects were apparently healthy. Of the
vitiligo cases: 10(30%) were male, 23(70%) were female. For
controls: 4(12%) were male, 29(88%) were female. Median age for
cases was 50 years (Range: 4–82). Median age for controls was 55
years (Range: 23–76).
5(15%) of the vitiligo cases were segmental, 28(85%) were non
segmental. There were 3(10%) cases of focal vitiligo within the non
segmental group.
Anti-tTG levels were higher in cases at 6.1 U/ml (8.8, 0.6–20.0)
[med (IQR, min-max)], compared to controls 5.2 U/ml (3.7, 0.7–
22.4). Difference between groups estimated using the MannWhitney U test was not signiﬁcant: U = 408.0, P = .08(〈 = 0.05).
1 participant from each group exceeded the manufacturer stated
level of positivity for celiac disease at 20 U/ml.
Conclusions
Anti-tTG levels were higher in sera of patients with vitiligo,
although the difference was not signiﬁcant. Celiac disease may be
associated with some cases of vitiligo; further studies may be
required to clarify the exact nature of this association. Screening for
celiac disease should be considered in vitiligo patients by the
prudent clinician. A trial of gluten free diet in those vitiligo patients
with conﬁrmed celiac disease may be of help to such patients.
doi:10.1016/j.cca.2019.03.194

Background-aim

T026

We aimed to compare serum IgA anti-tissue transglutaminase
levels in vitiligo patients and control subjects without vitiligo in
South-west Nigeria.
Vitiligo is an autoimmune disorder resulting from destruction of
melanocytes of affected patients. The exact trigger of the autoimmunity dysfunction in vitiligo is unknown but environmental and
genetic factors have been implicated. Vitiligo has been found to occur
together with other autoimmune diseases; including celiac disease.
Celiac disease is an often undiagnosed condition characterized by
autoimmune inﬂammation of small intestinal mucosa speciﬁcally
triggered by gluten consumption in susceptible individuals. There
have been reported cases of repigmentation in vitiligo patients who

Serum IFN© concentration in rheumatoid arthritis patients does
not depend on the disease activity
O.M. Koper-Lenkiewicza, E. Gińdzieńska-Sieśkiewiczb, J. Kamińskaa,
A. Bożymc, J. Matowicka-Karnaa
a
Department of Clinical Laboratory Diagnostics, Medical University of
Bialystok, Waszyngtona 15A, 15-26 Białystok, Poland
b
Department of Rheumatology and Internal Medicine, Medical University of Bialystok, M. Skłodowskiej-Curie 24a, 15-276 Białystok, Poland
c
Students' Scientiﬁc Society at the Department of Clinical Laboratory
Diagnostics, Medical University of Bialystok, Waszyngtona 15A, 15-26
Białystok, Poland
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Background-aim

Background-aim

T helper (Th) lymphocytes, which cause the imbalance in proinﬂammatory cytokines production has the main role in rheumatoid
arthritis (RA) pathogenesis. Interferon © (IFN©) produced by Th1
lymphocytes promote macrophages and neutrophils response.
Currently simple disease activity index (SDAI), clinical disease
activity index (CDAI), and disease activity score (DAS) are used for
the monitoring of the RA activity. However the main disadvantage of
applying such scores in clinical practice is the subjectivity of some
criteria. Moreover a part of patients with active RA may have
negative inﬂammatory tests. The aim of the study was the evaluation
of IFN© concentration in RA patients (N = 77) compared to the
control group (N = 30) and depending on the DAS28 score as well as
on the radiographic Steinbrocker Classiﬁcation.

Antibodies against nuclear antigens are directed against various
cell nuclear components. These encompass nucleic acids, cell nuclear
proteins and ribonucleoproteins. The serological detection of autoantibodies against individual or several cell nuclear auto antigens is
an essential element in the diagnosis of autoimmune diseases. We
compared the referral laboratory method of Extractable Nuclear
Antigens (ENA) Proﬁle against the Anti-ENA ProﬁlePlus 1 ELISA
(IgG), Euroline ENA Proﬁle 3 plus DFS70 (IgG) both by Euroimmun
(Germany) and the ENAcombi by Orgentec Diagnostika GmbH
(Germany).

Methods
Concentration of IFN-© was measured in patients serum using
ELISA kit (R&D Systems).

Methods
Correlation studies were performed by determination of antibodies against the 6 different nuclear and cytoplasmic antigens (nRNP/
Sm, Sm, SS-A (Ro), SS-B (La), Scl-70 and Jo-1) in 14 patient sera.
Clinical sensitivity and speciﬁcity were established by comparing the
results between the evaluated assays and Euroimmun Anti-ENA
ELISA used in a reference laboratory.

Results
Results
The whole study group of RA patients had statistically lower IFN© concentration (Me = 3.57 pg/mL) as compared to healthy controls
(Me = 17.33 pg/mL) (P b .001). IFN-© concentrations did not differ
depending on the DAS28 score (P N .05); however the lowest levels
noted were DAS28δ2.4 (Me = 3.40 pg/mL), while DAS28 2.5–3.2
(Me = 7.68 pg/mL) - the highest. Each particular patients' subgroup
had statistically lower IFN-© levels as compared to healthy
individuals. Analysis of IFN-© concentrations depending on the
Steinbrocker Classiﬁcation revealed, that the levels of tested protein
also did not signiﬁcantly differ between the RA classes (P N .05).
Patients with Steinbrocker Classiﬁcation Class III (Me = 3.00 pg/mL)
had the lowest IFN-© concentration, while with Steinbrocker
Classiﬁcation Class II (Me = 12.10 pg/mL) the highest. Each particular patients' class had also statistically lower IFN-© levels as
compared to healthy individuals.
Conclusions
Conducted study showed that serum IFN© concentration was
negatively inﬂuenced by the immune-suppressive mechanisms that
prevent excessive inﬂammation in the course of RA. Moreover IFN©
concentrations were not related to the DAS28 score as well as to the
Steinbrocker Classiﬁcation, which may indicate that tested protein
did not affect the severity of the disease.

For the detection of autoantibodies against the six determinants
in the ENA Proﬁle, the ProﬁlePlus 1 ELISA by Euroimmun yielded
100% sensitivity and speciﬁcity for each determinant, except for AntiSm which was 67% sensitive. The ENAcombi kit by Orgentec yielded
100% sensitivity for each determinant. This kit was also 100% speciﬁc
for all the determinants, except for Anti-SS-A(Ro) and Anti-SS-B(La)
which yielded speciﬁcities of 83% and 92%, respectively. The Euroline
ENA Proﬁle 3 plus DFS70 by Euroimmun yielded 100% sensitivity for
all determinants except for Anti-nRNP/Sm and Anti-Sm which
yielded a sensitivity of 75% and 67% respectively. The kit was 100%
speciﬁc for all determinants. None of the samples tested was positive
for Anti-Jo-1.
Conclusions
All 3 assays showed good speciﬁcity with the reference
method. The ENAcombi showed better sensitivity than the AntiENA ProﬁlePlus 1 and Euroline ENA Proﬁle 3 plus DFS70. However,
based on results and ease of use, the Anti-ENA ProﬁlePlus 1 kit
would be the preferred kit to adopt. The Anti-ENA ProﬁlePlus 1
and ENAcombi kits required less sample preparation and hands on
time as compared to the Euroline ENA Proﬁle 3 plus DFS70. This
reduces the risk for contamination and pre-analytical mistakes to
occur.

doi:10.1016/j.cca.2019.03.195
doi:10.1016/j.cca.2019.03.196
T027
T028
An evaluation of three assays for detection of autoantibodies
against extractable nuclear antigens
P. Suppayab, P.Y. Henga, G.L. Weea, A. Omara, J.Q. Thama, M.S. Wonga
a
Department of Laboratory Medicine, Khoo Teck Puat Hospital,
Singapore
b
Department of Laboratory Medicine, Woodlands Health Campus,
Singapore

Study of the levels of biological drugs and anti-drugs antibodies
in patients with bowel inﬂammatory disease
J.M. Díaz Gil, R. Martin Alfaro, P. Afonso Medina, L. Quintana Hidalgo,
A. Fulgencio González, I. Alarcón Torres
Servicio de Análisis Clínicos, Hospital Universitario de Gran Canaria Dr.
Negrin, Las Palmas de Gran Canaria, Canary Islands, Spain
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Background-aim
The use of biological drugs, such as adalimumab (ADL) and
inﬂiximab (IFX), in the treatment of inﬂammatory bowel disease
(IBD), has been an advance in the treatment of these disease.
However, this type of drugs provoke an unwanted immune response,
leading to the formation of antibodies against the drug, which results
in a partial or total reduction in the effectiveness of the treatment.
Drug monitoring allows therapies to be optimized by modifying the
dose, frequency of administration or even drug substitution; thus
identify patients with a good response from those who do not
respond, which requires a prompt response from the laboratory.
Given the possibility of monitoring the levels of these drugs in
serum by rapid determination of IFX and ADL levels in a monotest
format, which will allow us to make relevant therapeutic decisions in
real time, we propose to assess the monitoring of these drugs with
the purpose of detecting an under or overdose of patients.
Methods
115 patients with IBD were evaluated in treatment with IFX or
ADL. The IFX levels in 65 patients and ADL levels in 50 patients by
two different methods: - Method 1, ELISA-Promonitor®-IFX and ADL.
Progenika Biopharma, S.A. - Method 2, a rapid monotest BÜHLMANN
Laboratories AG Quantum Blue® for Inﬂiximab and Adalimumab. For
the rapid monotest, the consensus IFX levels for the best treatment
efﬁcacy is 3–7 μg/mL and ADL levels 5–10 μg/ mL.
Results
We obtained the results of both drug levels by the two
methodologies and we observed a correct correlation between the
methods.
ADL: Kappa index (Cohen test), unweighted: 0.9132. Almost
perfect agreement. (95% CI: 0.7971–1) and weighted Kappa Index
0.9465 (95% CI: 0.8729–1).
IFX: Kappa Index (Cohen test), unweighted: 0.9273. Almost
perfect agreement. (95% CI: 0.83–1) and weighted Kappa Index
0.9522 (95% CI: 0.89–1).
In the case of the levels of IFX, if we perform the comparative
study of the values obtained below the therapeutic level, it is
observed that in all cases with underdosing (16/65 patients, 24.5%)
there is agreement between the results for both methods and the
same, in cases of overdose, (12/65 patients, 18.5%). We found 43%
(28/65) of the patients studied were incorrectly dosed and 11/16
patients with underdosing (68.7%) there is presence of anti-IFX
antibodies.
In the case of ADL levels, it is observed that in all cases with
underdosing (9/50 patients, 18%) there is concordance between the
results by both methods and the same, in cases of overdosage, (11/50
patients 22%). We found that 40% (20/50) of the patients studied are
incorrectly dosed and that in 3 of the 11 patients with underdosing
(33.3%) there is presence of anti-ADL antibodies.
Conclusions
The results that will inﬂuence the patient's management are the
low or non-detectable levels of drug and the levels above the
therapeutic level. Being the low levels those that indicate us a
possible failure of treatment or appearance of antibodies against the
drug that blocked its therapeutic action. Those patients with
excessively high levels that imply an overdose, will be those
susceptible to adjust their treatment, for the beneﬁt of the patient
both in unnecessary doses of drug with its possible side effects, as
well as the unnecessary extra cost that is generated.

Conclusion: Almost half of the patients studied are incorrectly
dosed so it is of interest to monitor the corresponding drug to avoid
both under and overdose and to do it by means of a rapid test, it will
allow us to make the decision of adjusting the most appropriate
dose. Also, in the case of the presence of antibodies against the drug,
the possible substitution of the drug in real time.
doi:10.1016/j.cca.2019.03.197

T029
Comparative analysis study of two assays for anti-DFS70 antibodies determination
A. Estebanb, B. Aparicioc, S. Lorenzoa, S. Perez Zaragozad, P. Garcia
Fernandez-Rufetea, L. Llorcaa
a
Autoimmunity and Allergy Laboratory, General Hospital of Alicante,
Spain
b
Immunological Diseases Commission of the SEQCML and Autoimmunity
and Allergy Laboratory, General Hospital of Alicante, Spain
c
Immunological diseases commission of the SEQCML and Autoimmunity
Laboratory, Complejo Universitario de Salamanca, Spain
d
Immunological Diseases Commission of the SEQCML, Spain
Background-aim
Autoantibodies to nuclear and cytoplasmic cell antigens (ANA) is
a characteristic of systemic autoimmune rheumatic diseases (SARD).
Indirect immunoﬂuorescence (IIF) assay using HEp-2 cells is the
standard blood test used to detect ANA. A signiﬁcant number of
samples studied by IIF reveal a dense ﬁne speckled (DFS) staining
pattern. Anti-DFS70 antibodies give rise to this pattern.
The prevalence of anti-DFS70 is very low in SARD, so it represents
a potential biomarker to discriminate patients with SARD from
healthy individuals with ANA.
Semi-quantitative anti-DFS70 assays (ELISA, chemiluminescence
[CLIA], Immuno-blot…) are more objective than IFI assay, which
would conﬁrm its presence.
Objective: To compare two assays for the semi-quantitative
determination of anti-DFS70 antibodies (CLIA DFS, QUANTA Flash,
Inova Diagnostics, USA and ELISA Anti-DFS70, Euroimmun,
Germany).
Methods
Serum samples of patients with an ANA staining pattern (IFI on
HEp-2 cells, ImmunoConcepts, Canada) compatible with DFS have
been included in the study. The anti-DFS70 antibodies were
determined in all the samples by both assays (CLIA and ELISA),
according to the procedure described by the manufacturer.
The quantiﬁcation was evaluated as “ratio” for the ELISA, with a
cut-off of 1.0. The CLIA quantiﬁes the results in arbitrary units (CU),
with a cut-off of 20CU. The CLIA was converted to “ratio” to improve
the interpretation of results.
Results
88 serum samples (66% women) were analyzed, with a mean age
of 53.5 ± 21.2 years.
X: ELISA (ratio), Y: CLIA (ratio).
Passing and Bablok regression:
y = 0.0763746 + 1.045317 x.
Systematic differences, Intercept A: 0.08 (0.05 to 0.16)*.
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Proportional differences, Slope B: 1.05 (0.00 to 1.26)*.
Cusum test for linearity: Signiﬁcant deviation from linearity (P b .01).
Lineal regression:
y = −0.4407 + 2.1230 x.
Intercept: −0.44 (−0.83 to −0.05)*.
Slope: 2.12 (1.93 to 2.32)*.
Coefﬁcient of determination R2: 0.8432.
Kappa coefﬁcient for qualitative items: 0.97 (0.92 to 1.00).
* Parenthesis: 95% conﬁdence interval.

SLE (18.27 ± 7.80 ng/mL) in comparison to the control group (9.90
± 2.20 ng/mL) (P b .001 for all comparisons). There were no
signiﬁcant differences in the serum concentration of galectin-3
between rheumatic diseases (ANOVA rank Kruskal-Wallis test: H
= 0.493, P = .781). In RA and SSc, galectin-3 correlated positively
with erythrocyte sedimentation rate (ESR) (R = 0.332, P = .004; R
= 0.384, P = .009; respectively). There were also positive correlations between galectin-3 and rheumatoid factor (RF) in RA (R =
0.399, P = .009) and galectin-3 and platelets count (PLT) in SSc (R
= 0.330, P = .039).

Conclusions
Conclusions
The two assays are interchangeable, with small systematic
differences, although their association is not linear. The agreement
kappa coefﬁcient is very good.
The anti-DFS ratio level quantiﬁed by CLIA is approximately twice
that of ELISA.

We conclude that rheumatic diseases affect the serum galectin3 concentration. We suggest that galectin-3 may be a novel
marker of disease activity in rheumatic diseases, especially in RA
and SSc.

doi:10.1016/j.cca.2019.03.198

doi:10.1016/j.cca.2019.03.199
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Serum galectin-3 concentration in rheumatic diseases

Frequency of HLA-DQ2/DQ8 in celiac patients in a Spanish
hospital

E. Gruszewskaa, L. Chrosteka, E. Gińdzieńska-Sieśkiewiczd, B. Cylwikc,
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b
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c
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d
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e
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Bialystok, Poland
Background-aim
The rheumatic diseases are the autoimmune diseases, which
pathogenesis is still not fully understood. Galectin-3 plays many
important regulatory roles, both in physiological and pathological
processes, including inﬂammation and ﬁbrosis. The aim of this study
was to assess the changes in serum galectin-3 concentration during
rheumatic diseases.
Methods
Serum samples were obtained from 136 patients (112 females
and 24 males) with rheumatic diseases (mean age: 49.4 ± 16.4
years) and 30 healthy volunteers (16 females and 14 males) (mean
age: 29.5 ± 10 years). The patients were divided into subgroups
according to the diagnosis of rheumatic diseases: 74 patients with
rheumatoid arthritis (RA), 45 patients with systemic sclerosis (SSc)
and 17 patients with systemic lupus erythematosus (SLE). All
patients underwent heart ultrasonography to exclude cardiomyopathy. Galectin-3 concentration was measured by the chemiluminescent microparticle immunoassay.
Results
The serum galectin-3 concentrations were signiﬁcantly elevated
in RA (mean: 19.87 ± 8.33 ng/mL), SSc (20.04 ± 10.43 ng/mL) and

N. Ortega Unanue, M.A. Calvo Ferrer, L. Samaniego Jimenez, L.
Thomlimson Alonso, S. Martín Rodriguez, I. Bernardo Gonzalez
Hospital San Pedro, Logroño, La Rioja, Spain
Background-aim
Celiac disease (CD) is a systemic immune-mediated disorder
characterized by a variable combination of gluten-dependent
clinical manifestations, caused by a dysfunctional immune response that usually includes the presence of speciﬁc antibodies in
a speciﬁc genetic background. The presence of HLA DQ2 and/or
DQ8 proteins on the surface of immune cells, encoded by HLADQB1*02 and HLA-DQB1*03:02 alleles, is considered necessary but
not sufﬁcient to develop CD, and have a high negative predictive
value to discard the CD diagnosis in HLA-DQ2 or DQ8 negative
patients.
The aim of this study was to evaluate the frequency of DQ2/DQ8
haplotypes in a hospital of the north of Spain.
Methods
A retrospective observational case-control study was performed
comparing HLA-DQ frequency between patients diagnosed with CD
at the Hospital San Pedro (Logroño, Spain) and control individuals
from the same area. A total sample of 94 celiac patients (all with a
positive anti-transglutaminase antibodies result) and 98 controls
were genotyped using the PCR-SSO method.
Results
The mean age of control and CD groups are 47 and 12 years
respectively, with similar distribution of males and females.
In our series, 93,7% of patients carried the HLA-DQ2, in contrast to
43,8% of controls. Excluding HLA-DQ2 individuals, 83.3% of the
patients carried the DQ8 haplotype, which appeared in only 20% of
the controls. The heterodimer HLA-DQ2/DQ8 appeared in 5,1% and in
4,1% of CD and control patients respectively. Only one patient with
CD doesn't carried an HLA DQ2 and/or DQ8 haplotype.
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Conclusions

Conclusions

As expected, the frequency of DQ2 alleles was highest in CD
patients than in the control group. We also found a small fraction
positive for DQ8 or DQ2/DQ8. These results agree with those
previously reported in a Spanish hospital. Our data conﬁrms that
HLA-DQ genotyping is useful to discard celiac disease due to its high
negative predictive value. Additionally, regarding pediatric patients,
carriers of a DQ2 and/or DQ8 allele accompanied by the presence of
auto-antibodies, can avoid the need for additional invasive tests.

Establishing circulation after antiinﬂammatory therapy in patients with acute disease exacerbation results in tissue reperfusion
and release of free oxygen radicals, accompanied by elevated XO
activity in the plasma. A positive correlation with TNF- 〈, a factor
with possible protective role, is also signiﬁcant. Increased CAT
activity could be a compensatory mechanism or the result of
induction of its synthesis by TNF-〈.
doi:10.1016/j.cca.2019.03.201

doi:10.1016/j.cca.2019.03.200
T033
T032
Correlation between cytkines and pro-antioxidative enzymes in
patients with systemic lupus erythematodes

Most common allergens (speciﬁc ige) found in patients from a
South Spain health area

L. Zvezdanovica, V. Cosica, T. Cvetkovicb, D. Stankovic-Ferleza
a
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Background-aim

Background-aim

In addition to cytokines, free radicals have a signiﬁcant role in the
regulation and induction of systemic lupus erythematosus (SLE) by
way of their involvement in target organ damage. By the exchange of
multidirectional messages assisted by tumor necrosis factor (TNF-〈)
there occurs the activation of various metabolic pathways with the
production of potent free oxygen radical generators, such as the
enzyme xanthine oxidase (XO). At the same time, the activity of
catalase (CAT) as an antioxidant enzyme is induced.

Allergy is known as the process by which the immune system
reacts to substances called allergens, that are harmless to the
majority of the population, inducing a disproportionate response
with a series of characteristic clinical manifestations such as rhinitis,
conjunctivitis, eczema, urticaria or asthma.
In Spain N20% of the population suffers some type of allergy. The
incidence has increased signiﬁcantly over the past 25 years. The most
common debut age is childhood or young adult, depending on the
agent and/or the disease. Due to the changes in global climate, the
higher hygiene standards and the rapid industrialization of developing countries, allergies are more prevalent, more complex and have
become one of the most frequent reasons for patients to demand
medical attention.
The objective of this study is to determine the prevalence of
allergens (speciﬁc IgE) in patients that come to the allergy
consultation for allergic problems through the quantiﬁcation of
speciﬁc IgE in our laboratory.

Methods
In the study, plasma samples from 55 SLE patients (47 women
and 8 men) in acute disease exacerbation phase were used. The
patients were divided into four groups: skin (S-SLE), neurological
(N-SLE), joint (J-SLE), and vascular (V-SLE) disease. Twenty healthy
blood donors made up our control group. XO activity was
determined using modiﬁed spectrophotometric UV method by
Kalckar, while CAT activity was measured in erythrocytes using the
method by Beutler, and in serum using the method by Goth. TNF-〈
concentration was determined using the ELISA method.
Results
The results showed that XO activity was signiﬁcantly elevated in
the plasma of patients with S-SLE (9,67 ± 1,99 U/l); N-SLE (9,36 ±
1,75 U/l); Z-SLE (9,32 ± 1,13 U/l), and V-SLE(9,78 ± 1,81 U/l) with
an identical degree of signiﬁcance of P b 0,001 related to controls
(6,44 ± 1,40 U/l). Catalase had marked effects in the reduction of
creation of free radicals and there was increased activity of the
enzyme in erythrocytes and plasma in all groups (P b 0,001) related
to controls. A positive correlation between TNF-〈 concentration and
XO (r = 0,61; P b 0,001) and CAT (r = 0,45; P b 0,05) activity in the
plasma was observed, indicating an association between proinﬂammatory cytokines and XO-prooxidant activity and CAT as an
antioxidant enzyme.

Methods
ImmunoCAP Speciﬁc IgE is an in vitro test for the quantiﬁcation of
circulating speciﬁc IgE. It is indicated for use on in vitro diagnostics
along with other clinical ﬁndings. The criteria for the inclusion of
patients on the speciﬁc IgE study were positive clinical history with
doubtful prick-test with histamine solution and positive
dermographism. The type of study designed was observational,
descriptive and cross-sectional in the selection of patients.
Results
The results presented were obtained from the analysis of serum
samples from 2512 patients, who were studied for 12,240 speciﬁc IgE
against different allergens. 9770 (83.1%) of them were negative and
2472 (16.9%) were positive against some type of allergen during the
period from January 2018 to December 2018. When analyzing the
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results according to the groups of allergens studied, the following
results were obtained:
- Dust mites. The number of positive speciﬁc IgEs to the group was
242, the prevalence of the group was 23.14%.
- Insects. The number of speciﬁc IgE positive to the group was 54,
the prevalence of the group was 28.27%.
- Antibiotics. The number of positive speciﬁc IgEs to the group was
62, the prevalence of the group was 4.54%.
- Epithelia. The number of positive speciﬁc IgEs in the group was
275, the prevalence of the group was 20.89%.
- Mushrooms. The number of positive speciﬁc IgEs in the group was
239, and the prevalence of the group was 15.97%.
- Occupational. The number of positive speciﬁc IgEs in the group
was 56, and the prevalence of the group was 8.52%.
- Pollens. The number of positive speciﬁc IgEs in the group was
1076, and the prevalence of the group was 32.9%.
- Foods. The number of positive speciﬁc IgEs in the group was 386,
and the prevalence of the group was 19.56%.
- Parasites. The number of positive speciﬁc IgEs in the group was
100, and the prevalence of the group was 9.78%. The most
prevalent allergen was p4 anisakis 66 (12.74%).
Conclusions
The incidence of positivity in the population under study in any
allergen was low (16.9%) and indicates that it is necessary to work
on more speciﬁc protocols. The main causes of allergy were in this
order: pollens, insects, mites, epithelia and food.

EUROIMMUN, a cover glass with ethanol-ﬁxed granulocytes and a
formalin-ﬁxed granulocyte are prepared in advance. These are then
cut mechanically into millimeter-sized fragments (BIOCHIPS) and
applied to the slide.
Each specimen is equipped with 2 BIOCHIPS (ethanol- and
formalin-ﬁxed granulocytes) per ﬁeld. The processing is fully
automatic on the EUROIMMUN IF Sprinter. The automated microscope produces images and uses stored software for interpretation if
the results are positive.
After processing the slides were evaluated under conventional
and the EUROPATTERN ﬂuorescence microscope.
Results
The evaluation was qualitative and involves both typical (pANCA,
cANCA) and atypical patterns. In the case of discrepancies, a review
is also made on the basis of the clinic and the inclusion of the
myeloperoxidase antibodies (anti-MPO) and the proteinase-3 antibodies (anti-PR3).
Consistent ANCA results in 72 out of 73 samples (98.6%) in both
methods.
Conclusions
The computer-controlled EUROPATTERN ﬂuorescence microscope
technique is just as meaningful as the microscopy with the
EUROSTAR II.
doi:10.1016/j.cca.2019.03.203

doi:10.1016/j.cca.2019.03.202
T035
T034
Comparision of if ANCA by direct immunﬂuorescence microcopy
and by computer assisted imaging system
V. Meienberg, D. Buhl
Institute for Clinical Chemisty and Immunology, Kantonsspital, Lucerne,
Switzerland
Background-aim
The immunoﬂuorescence technique is still today regarded as the
golden standard of detection technology for the diagnosis of
vasculitis. For a better assessment, different companies have
developed computer-assisted systems in which the evaluation is
carried out via the screen.
The aim of this work was to ﬁnd out whether the assessment by
means of the computer-controlled EUROPATTERN ﬂuorescence
microscope is equivalent to the direct assessment of the microscope.
Methods
For the ANCA test the indirect immunoﬂuorescence test was used
as standard normally made manually and evaluated by trained
technicians (by experienced staff) with the help of a IF-microscope,
Alternatively, a fully automatic microscope (EUROPATTERN) with
modern software is now available for monitoring the PC screen. The
test principle is identical for both variants.
BIOCHIPS are used on specimen carriers to detect the autoantibodies from the patient sera against antigens in the cytoplasm of the
neutrophil granulocytes. In the production facilities of.

Serum hyaluronic acid concentration in rheumatic diseases
L. Chrosteka, E. Gindzienska-Sieskiewiczc, E. Gruszewskaa, S.
Sierakowskic, B. Mroczkoa, B. Cylwikb
a
Department of Biochemical Diagnostics, Medical University of
Bialystok, Bialystok, Poland
b
Department of Pediatric Laboratory Diagnostics, Medical University of
Bialystok, Bialystok, Poland
c
Department of Rheumatology and Internal Diseases, Medical University
of Bialystok, Bialystok, Poland
Background-aim
Hyaluronic acid is a key component of the extracellular matrix
(ECM) of connective tissues and plays the main role in the formation
of ECM. The synovial proliferations and inﬂammatory changes
associated with rheumatic diseases can effect on all matrix
components including hyaluronic acid. Therefore, the aim of this
study was to assess the changes in serum hyaluronic acid concentration in rheumatic diseases.
Methods
Blood samples were taken from 136 patients with rheumatic
diseases (112 females and 24 males; mean age: 49.4 ± 16.4 years)
and 30 healthy volunteers (14 females and 16 males) (mean age:
29.5 ± 10 years). Tested group consisted of 74 patients with
rheumatoid arthritis (RA), 45 patients with systemic sclerosis (SSc)
and 17 patients with systemic lupus erythematosus (SLE). To
elimination of an effect of cardiomyopathy on the level of hyaluronic
acid, all patients had to carry out the heart ultrasonography.

Abstracts / Clinica Chimica Acta 493 (2019) S87–S108

Hyaluronic acid concentration was measured by the immunochemical method with WAKO reagents.
Results
The mean serum hyaluronic acid concentration was signiﬁcantly
elevated in RA (88.5 ± 103.4 ng/mL) and SLE (80.9 ± 76.3 ng/mL) in
comparison to the control group (34.4 ± 10.1 ng/mL) (P = .012 and
P = .019, respectively). The mean serum HA concentration in RA
patients was signiﬁcantly higher than that in SSc patients (50.9 ±
54.4 ng/mL; P = .019). In RA hyaluronic acid concentration correlated positively with age of patients (R Spearman = 0.469, P b .001),
with erythrocyte sedimentation rate (R = 0.357, P = .002) and with
CRP value (R = 0.502, P = .017). There was only one positive
correlation in SSc patients, i.e. between HA and CRP (R = 0.358, P
= .027).
Conclusions
The current study showed that hyaluronic acid concentration
changes in rheumatic diseases and there exists the difference
between these diseases. In RA patients, HA concentration can reﬂects
the activity of inﬂammation.
doi:10.1016/j.cca.2019.03.204

Results
Initially, when the base pool was spiked with 2 or 4 g/L of IgG4
the reported IgG1 concentration increased by 21 and 38%, respectively. Post-adsorption, this increase was reduced to 4% for both
spike concentrations. Pre-adsorption, the IgG2 concentration increased by 57 and 98% with an IgG4 spike of 2 or 4 g/L, respectively.
Following adsorption chromatography, this increase was reduced to
3 & 10%. Reference ranges were validated for both assays, with a bias
of −2.5% (IgG1) and 1.9% (IgG2). Panel samples for the pre- and
post-adsorbed assays compared well (IgG1: Y = 1.02×—232.17, R2
= 0.99; IgG2: Y = 1.03–123.34, R2 = 1.00).
Conclusions
Antibody speciﬁcity assessment and adsorption chromatography
methods have been incorporated into Optilite IgGSc assay development to remove undesirable IgG4 recognition in the setting of IgG4RD.
doi:10.1016/j.cca.2019.03.205

T037
Serum proﬁle of transferrin isoforms in rheumatoid arthritis
treated with biological drugs

T036
Remediation of IGG4 cross reaction from the binding site
OPTILITE® IGG1 and IGG2 assays
M. Coley, K. Sharp, A. Kay, P. Stubbs, S. Harding
The Binding Site Group, United Kingdom
Background-aim
Nephelometric and turbidimetric assays are used to measure IgG
subclasses (IgGSc) to aid in the diagnosis of primary immunodeﬁciency (PID) and hypergammaglobulinemia. Good agreement of
IgGSc identiﬁcation with mass spectrometry has generally been
reported but in patients with IgG4-related disorders (IgG4-RD)
discordance may exist for IgG1 and IgG2 measurements. IgGSc assay
utility will be unaffected since clinical presentation and age of onset
for PID and IgG4-RD are distinct. However, over-estimation due to
interference is an undesirable characteristic and here we describe the
assessment of the cross reaction and its removal from the assay's
antisera.
Methods
Interference of Optilite IgGSc assays (Binding Site Group Ltd., UK)
at the lower limit of the adult reference ranges (IgG1:3.8 g/L;
IgG2:2.5 g/L) was tested using CLSI guideline EP07-A2. Polyclonal
IgG4 was puriﬁed from a pool of healthy adult donor sera. Equal
volumes of saline and puriﬁed IgG4 were spiked into base pools to
give an IgG4 concentration of either 0, 2 or 4 g/L. IgG4 cross-reacting
antibodies were removed by adsorption chromatography and the
antisera was concentrated. Interference was reassessed, reference
ranges were validated (n = 51) and the adsorbed and unadsorbed
assays were compared using processed samples (IgG1 n = 22; IgG2
n = 23) spanning the measuring range. Linear regression and
Altman-Bland were performed using Analyze-it®.

B. Cylwikb, E. Gruszewskaa, E. Gindzienska-Sieskiewiczc, S.
Sierakowskic, L. Chrosteka
a
Department of Biochemical Diagnostics, Medical University of
Bialystok, Poland
b
Department of Pediatric Laboratory Diagnostics, Medical University of
Bialystok, Poland
c
Department of Rheumatology and Internal Diseases, Medical University
of Bialystok, Poland
Background-aim
Rheumatoid arthritis (RA) is a chronic, systemic, autoimmune
disease of connective tissue characterized by joint inﬂammation and
destruction. In the chronic inﬂammation process in the course of RA,
many alterations in the expression of plasma proteins, as well as
their posttranslational modiﬁcations (including glycosylation) can
occur. Transferrin is a negative acute phase protein and due to its
microheterogeneity has become a good model to observe the shift in
the relative proportions of its isoforms, reﬂecting changes in
glycosylation. Taking into account the disturbances in protein
glycosylation occurring in the course of RA and the emerging new
treatment regimens, the aim of this study was to assess the serum
proﬁle of transferrin isoforms in RA patients treated with biological
drugs.
Methods
The study included 20 patients (16 females and 4 males; mean
age: 53.4 years; range: 24–67) with rheumatoid arthritis treated
with rituximab. Serum samples were taken 3 times: before and 3 and
6 months during treatment. The isoforms of transferrin were
separated by capillary electrophoresis (MINICAP electrophoretic
system, Sebia, France) into ﬁve major fractions: asialo-, disialo-,
trisialo-, tetrasialo- and pentasialotransferrin. The results were
calculated as relative concentrations of each fraction.
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Results

Results

The median trisialotransferrin relative concentrations after 3 and
6 months treatment (4.40% and 4.10%, respectively) were signiﬁcantly higher (p = .013, p = .009, respectively) than before treatment (3.50%). The levels of serum pentasialotransferrin were also
increased 3 and 6 months following treatment (16.5% and 17.7%, p
= .005 and p = .006, respectively) as compared to those before
therapy (14.5%), while tetrasialotransferrin concentrations were
lower (80.3% and 78.4%, p = .009 and p = .008, respectively) than
before treatment (81.5%). Trisialotransferrin relative concentration
correlated with Hb (p = .019), whereas pentasialotransferrin with
PLT (p = .036) after treatment.

Of the 3004 patients studied, 48.8% were male and 51.2% female,
with a mean age of 26.5 years, and median of 23 (range 1–88 years).
Sensitivity to total extracts of D. pteronyssinus was observed in
92% of the patients, 7.6% presented sensitivity to D. farinae, and
14.7% to L. destructor. Studying positivity to two allergens, 5.4% of the
patients were positive to both D. pteronyssinus and D. farinae, 12% to
both D. pteronyssinus and L. destructor, and 0.1% to D. farinae and L.
destructor. Positivity to all three allergens was observed in 1.8% of the
patients.
Regarding speciﬁc components, 69% of the patients who were
tested for Der p 1 were positive, as were 76.5% of those who were
tested for Der p 2.
As for patients who were tested for both components: 64% were
positive to both allergens, 9% were positive only to Der p 1, 12.5%
were positive only to Der p 2, and both allergens were negative in
14.4% of these patients.

Conclusions
This study indicates that treatment with rituximab of RA patients
alters the serum proﬁle of transferrin isoforms. Tri-, tetra- and
pentasialotransferrin relative concentrations measurements can be a
useful tool to monitor therapy.
doi:10.1016/j.cca.2019.03.206

T038
House dust mite allergens: Sensitization pattern in a province of
southern Spain

Conclusions
We observed more frequent sensitization to D. pteronyssinus,
followed by L. destructor and lastly D. farinae.
Regarding patients with positivity to two allergens, the association D. pteronyssinus, and L. destructor, was more common.
Component-resolved allergy diagnosis showed that most patients
were positive to both components, although the positivity to Der p 2
was slightly higher than Der p 1.
doi:10.1016/j.cca.2019.03.207

A. Dayaldasani-Khialani, P. Ocón-Sánchez, I. Rueda-Fernández, C.C.
Gallardo-Escribano, V. Pérez-Valero
UGD Laboratorio, Hospital Regional Universitario de Málaga, Málaga,
Spain
Background-aim
House-dust mite (HDM) allergy (especially Dermatophagoides
pteronyssinus and Dermatophagoides farinae) is an important
causative factor for atopic dermatitis, perennial rhinitis and asthma.
Subcutaneous allergen immunotherapy with HDM extracts has
shown efﬁcacy in well-controlled trials, reducing the exacerbations
of asthma in children, reducing ®-blocker usage, corticosteroid use
and presenting normalized bronchial hyperreactivity. Similar degrees
of beneﬁt have been reported for allergic rhinitis and HDM-allergic
atopic dermatitis patients. The correct identiﬁcation of the allergens
that produce the symptoms may not be achieved completely by
determining solely speciﬁc IgE antibodies, since many patients may
also exhibit reactivities to highly crossreactive allergens, so component-resolved diagnosis (CRD) with puriﬁed HDM allergens should
be used in these patients.
Aim
To perform a descriptive study regarding HDM allergen
reactivites using total extracts and molecular proﬁles.
Methods
The IgE reactivity proﬁles of mite-allergic patients in our area
were analyzed during a nine month period (3004 patients). Allergen
concentrations (D. pteronyssinus, D. farinae, and L. destructor, as well
as components Der p 1 and Der p 2) were determined using Phadia
1000, ImmunoCAP FEIA (Thermo Scientiﬁc Uppsala, Sweden). The
results are expressed in KU/L, considering a positive result as ε 0.35
KU/L. Recombinant allergens were studied only in patients with
indication for immunotherapy.

T039
Comparison of skin prick test results with serum speciﬁc and
total immunoglobulin e concentrations measured on Immulite®
2000 XPI analyzer
L. Dukićb, D. Vuljanićb, V. Ostojića, A. Šimundićb
a
Department of Clinical Immunology, Rheumatology and Pulmonology,
University Hospital “Sveti Duh”, Zagreb, Croatia
b
Department of Medical Laboratory Diagnostics, University Hospital
“Sveti Duh”, Zagreb, Croatia
Background-aim
Basic diagnostic procedures in management of allergy patients
include in vivo skin prick test (SPT) and in vitro measurement of
serum concentration of total (tIgE) and speciﬁc immunoglobulin E
(sIgE). Recently, in our laboratory, determination of tIgE and sIgE
on Immulite® 2000 XPi analyzer was implemented in routine
work. The aim of our retrospective study was to compare patient
record data from our hospital information system for sIgE and tIgE
results with SPT results in patients admitted to allergology
polyclinic.
Methods
SPT, sIgE and tIgE results from patient records were analyzed for a
period from September to December 2018. Concentrations of
sIgEb0.35 kU/L and tIgEb87 kIU/L and SPT with wheal size b3 mm
were considered negative. Level of agreement between SPT and sIgE/
tIgE was determined using kappa statistics, with ε0.80 being a strong
level of agreement. SPT was considered a reference test. Analytical
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sensitivity (Se) and speciﬁcity (Sp) of sIgE/tIgE were determined,
with values b80% deﬁned as not acceptable.

HDM) and against components with a microarray technique and
with a traditional method.

Results

Results

Total of 167 (67% female) patients with a median age of 38 years
(range 15–74) was included in this study. The analytical accuracy of
tIgE for inhalant or food SPT (N = 34) was as follows: Se and Sp
were 62 and 77%, respectively, and kappa was 0.36 (CI 0.06–0.66).
Analytical Se and Sp for most frequent inhalant sIgE results were as
follows: for d1 (N = 62) Se 82, and Sp 88%, and kappa 0.47 (CI 0.22–
0.72); d2 (N = 50) Se 87 and Sp 33% and kappa 0.13 (CI -0.21-0.47);
t4 (N = 31) Se 76 and Sp 100% and kappa 0.29 (CI -0.04-0.61); t3 (N
= 33) Se 89 and Sp 83% and kappa 0.64 (CI 0.32–0.96); g (N = 38)
Se 87 and Sp 100% and kappa 0.25 (CI -0.15-0.66); w1 (N = 51) Se
93 and Sp 83% and kappa 0.67 (CI 0.37–0.97). Number of patients
with SPT results for food allergens was not sufﬁcient for statistical
analysis.

Patients were entomophagous (n = 14), allergic to cricket (n =
11 including 4 patients presenting angioedema), to shrimp (n = 8),
to cockroach (n = 5), to HDM (n = 4), co-allergic to shrimp/HDM (n
= 2), co-allergic to shrimp/HDM/cockroach (n = 1).The 15 patients
had positive SPT to cricket, even the 3 cricket-tolerant patients. All
the 11 cricket-allergic patients were sensitized to shrimp and to
cockroach. 5 patients were sensitized to Tropomyosin (TP): Der p10
TP (n = 4), Bla g5 (n = 1), Pen m1 (n = 5). SIgE against Arginine
Kinase (AK) were detected in 7 patients (2 monosensitized AK). We
found no sensitization to TP, AK, Sarcoplasmic Calcium-Binding
Protein in the 3 cricket-tolerant patients. The allergen involved in
angioedema after cricket ingestion remained undeﬁned in 1 patient.
The non-entomophagic patient, presenting rhinitis only, had positive
sIgE for Pen m2 AK and a positive SPT for shrimp.

Conclusions
Conclusions
There is a moderate comparability between SPT and sIgE for some
most frequent inhalant allergens. The analytical sensitivity and
speciﬁcity of tIgE was inferior to sIgE.
doi:10.1016/j.cca.2019.03.208

T040
Sensitization proﬁle of cricket food-allergic or cricket tolerant
patients in an entomophagous population in Niamey, Niger
G. Romyb, J. Courtoisa, S. Laoualic, X. Van Der Bremptf, J. Jacquiere, E.
Cavalierb, D.A. Maizoumboug, S. Tollenaerea, T. Hamidoud
a
CRIG-Centre de Recherches des Instituts Groupés de HELMo, Liège,
Belgium
b
Department of Clinical Chemistry, University Hospital of Liège, Liège,
Belgium
c
Department of Dermatology, Lamordé Hospital, Niamey, Niger
d
Department of Dermatology-Allergology, Lamordé Hospital, Niamey,
Niger
e
Department of Pneumology, Centre Hospitalier Métropole Savoie,
Chambéry, France
f
Department of Pneumology-Allergology, Clinique St Luc, Bouge, Belgium
g
Department of Pneumophysiology, Lamordé Hospital, Niamey, Niger
Background-aim
In Niger, edible insects are mainly used for human consumption.
There are poor publications on the allergenicity of edible insects in
Africa, but food allergies can be severe. The aim of the study was to
highlight for the ﬁrst time the sensitization proﬁle of patients from
an entomophagous population in Niger (mainly cricket consummers) who displayed symptoms of allergy to one or more of
the following allergens: cricket, shrimp, cockroach, House Dust Mites
(HDM).
Methods
We described 15 patients who came to the Lamordé Hospital in
Niamey to explore their allergies. Each patient underwent Skin Prick
Tests (SPT) to cricket, shrimp, cockroach, HDM. Then, we measured
the speciﬁc IgE (sIgE) against allergen extracts (shrimp/cockroach/

We described the sIgE proﬁle of cricket food-allergic/tolerant
patients from Niger where entomophagy is common. In 3 cricketallergic patients presenting positive SPT to cricket, the eliciting
allergen could not be determined. Allergenic components are
missing on the market to deﬁne the sensitization proﬁle of this
population. Western Blot and Tandem Mass Spectrometry may be
useful to highlight cricket allergens and to deﬁne a complete sIgE
sensitization proﬁle.
doi:10.1016/j.cca.2019.03.209

T041
Is it clinically useful to conﬁrm the presence of anti-DFS70?
W.I. Leeb, S.Y. Kangb, M. Kimb, Y.L. Jeona
KyungHee University Hospital, South Korea
b
KyungHee University, School of Medicine, South Korea

a

Background-aim
The dense ﬁne speckled (DFS) pattern is one of the most
commonly detected indirect immunoﬂuorescence-antinuclear antibody (IIF-ANA) patterns on routine ANA screening, and the presence
of anti-DFS70 could be used to exclude a diagnosis of systemic
autoimmune rheumatic disease (SARD), particularly in the absence
of clinically SARD-relevant ANA. The purpose of this study was to
evaluate the need for additional conﬁrmatory tests for the presence
of anti-DFS70 when the DFS pattern is observed in routine IIF-ANA
screening.
Methods
The frequency of anti-DFS70 using western blot (WB) and the
positive rate of connective tissue disease (CTD) screening using
ﬂuorescence enzyme immunoassay (FEIA) in the DFS group (n =
182) and the non-DFS group (n = 359) were evaluated. Identiﬁcation of speciﬁc autoantibodies against 15 different autoantigens was
performed using line immunoassay (LIA). Cases of DFS mistaken for
non-DFS or non-DFS for DFS and the clinical impacts of these
misinterpretations were also analyzed.
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Results

Results

The frequency of anti-DFS70 and positive rate on CTD screening
were 7.8% (28/359) and 43.7% (157/359), respectively, in the nonDFS group, and 75.3% (137/182) and 11.5% (21/182), respectively, in
the DFS group. When the DFS pattern was observed in IIF-ANA, most
of them were isolated anti-DFS70 (68.1%) or ANA false positivity
(20.3%). CTD-related autoantibodies were identiﬁed in 11.5% of the
DFS group; they may exist with anti-DFS70 or in the absence of antiDFS70 even if the DFS pattern is observed.

Among the population of deﬁnite APS, disease controls and
healthy controls, ROC curves evidenced comparable AUCs for IgM
antibodies regardless of the speciﬁcity. On contrary IgG antibodies
exhibited a tendancy to higher AUCs for the Biorad assays (0.826
versus (vs) 0.740 (Thermoﬁsher) for aCL, p = .082 and 0.843 vs
0.777 for aB2GPI, p = .056). Using the manufacturer's 99th percentile values and giving an equal weight to each antibody type, we
estimated combined sensitivities and speciﬁcities to be respectively
69.7% and 93.0% for Biorad assays and 74.2% and 83.7% for
Thermoﬁsher ones. Consistent with those differences, the Thermoﬁsher assays correctly re-classiﬁed 3/20 (15%) of the seronegative
APS vs 1/20 (5%) for the Biorad assays. Neither of those patients were
positive for both manufacturer assay combination.

Conclusions
Currently, requests for ANA tests in departments other than
Rheumatology are increasing, resulting in more frequent observation
of the DFS pattern. Performing a speciﬁc test to conﬁrm the presence
of anti-DFS70 when the DFS pattern is observed in IIF-ANA cannot
replace speciﬁc tests to detect CTD-related autoantibodies, whether
DFS or non-DFS. Thus, adding a speciﬁc test for anti-DFS70 to the
diagnostic approach is unnecessary for the cost, because the
information obtained by the additional tests for anti-DFS70 is not
clinically useful.

Conclusions
Diagnostic performances of AP assays are known to vary greatly
due to technological differences. We evaluated two commercial nonELISA solid-phase assays whose descriptions will be of help for
immunology laboratories.

doi:10.1016/j.cca.2019.03.210

doi:10.1016/j.cca.2019.03.211

T042

T043

Antiphospholipid syndrome laboratory diagnosis using criterial
antibodies – A performance study

Analysis of the occurrence of anti-DFS70 antibodies in patients
with positive antinuclear antibodies test

S. Rogeaua, B. Lopeza, A. Deleplancquea, C. Yelnikb, M. Lambertb, J.
Dutrya, M. Labalettea, S. Dubucquoia
a
CHU Lille, Department of Immunology, F-59000 Lille, France
b
CHU Lille, Department of Internal Medicine and Clinical Immunology,
F-59000 Lille, France

A. Manasarb, B. Borutab, M. Manasara, E. Bujniewiczb
a
Medical University of Silesia, Katowice, Poland
b
Silesian Analytical Laboratories, Katowice, Poland

Background-aim

Anti-DFS70 is an autoantibody to DFS70 (dense ﬁne speckled
antigen), also known as LEDGF p75 (lens epithelium-derived growth
factor).
These antibodies are detected in about half of patients with
positive ANA (antinuclear autoantibodies) test. The presence of antiDFS70 can be isolated or coexist with other types of autoantibodies.
In the majority of cases, the isolated presence of these antibodies
concerns healthy individuals. Moreover, according to the current
knowledge, the isolated presence of anti-DFS70 with titres δ 1:1000
allows to exclude the diagnosis of SARD (systemic autoimmune
rheumatic disease) in asymptomatic patients. Nevertheless, there are
some scientiﬁc publications revealing a correlation between the
presence of anti-DFS70 antibodies and increased frequency of cancer,
HIV-AIDS and inﬂammation.
Aims of the study:

Laboratory diagnosis of antiphospholipid syndrome (APS) is
based on the detection of anticardiolipin (aCL), anti®2glycoprotein
I (aB2GPI) antibodies (IgM and G) and lupus anticoagulant (LA).
Despite consensus guidelines, issues remain regarding the variety of
available immunoassays, whose performances are unequal due to
manufacturer-dependent antigenic sources, coating procedures and
calibrants. We herein evaluated and compared the diagnostic
accuracy of aCL and aB2GPI assays from two manufacturers.
Methods
We retrospectively selected 66 APS patients (51 primary and 15
secondary), diagnosed according to 2006 revised Sapporo criteria,
and 20 seronegative APS from the routine work-ﬂow at the Lille
University Hospital's Department of Immunology. Forty-three disease controls (12 connective tissue diseases, seven syphilis and four
viral hepatitis C acute infections) were also included, together with
20 healthy blood donors. All patients sera were tested using the four
assays (aCL and aB2GPI antibodies, for both IgG and IgM), from
Biorad (Hercules, California, USA) and Thermoﬁsher (Waltham,
Massachusetts, USA). ROC curves were built and estimates of
sensitivity, speciﬁcity, and likelihood ratios were derived for all
parameters at either the best-choice cut-off (Youden index), the
manufacturer's 99th percentile or the 40 GPL/MPL consensual
threshold.

Background-aim

1. Evaluation of the occurrence of anti-DFS70 in patients with
positive ANA test.
2. Analysis of immunoﬂuorescence patterns and signal intensities in
patients with isolated and coexisting with other autoantibodies
presence of anti-DFS70.
Methods
The occurrence of anti-DFS70 antibodies was determined in 358
patients with positive ANA test. The detection of antibodies was
achieved using IIF (indirect immunoﬂuorescence) and Immunoblot
as a conﬁrmation.
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Results
Anti-DFS70 antibodies were detected in 86 (24%) investigated
patients.
The isolated presence of antibodies was found in 59 (16,5%)
patients in titres from 1:1000 to 1:10000 and major patterns of
immunoﬂuorescence were ﬁne-granular and positive chromosomes.
The remaining 27 (7,5%) patients had other coexisting antibodies,
including mainly anti-SS-A, anti-Ro-52, anti-dsDNA, PM-Scl, PCNA
and anti-histones with different patterns of immunoﬂuorescence.
Conclusions
1. The isolated presence of anti-DFS70 antibodies was found
mainly in high titres. The ﬁne-granular pattern and positive
chromosomes of HEp-2 cells were major patterns of immunoﬂuorescence in this group.
2. In the group with coexisting antibodies mainly granular and ﬁnegranular patterns were observed, however homogenous ﬂuorescence (anti-dsDNA and anti-histones) overshadows the types of
ﬂuorescence mentioned above.
doi:10.1016/j.cca.2019.03.212

T044

The mean age of the patients was 7 years (range: 11 months-44
years) and there was no gender distinction (9 m: 9f).
The HLA-DQ typing was as follows:
•
•
•
•
•
•
•
•
•
•
•
•
•

DQ5.1-DQ4.4: 1
DQ5.1-DQ5.1: 3
DQ5.1-DQ5.4: 1
DQ5.1-DQ7.2: 1
DQ5.1-DQ7.5: 4
DQ6.1-DQ4.3: 1
DQ6.1-DQ6.1: 1
DQ6.1-DQ6.4: 1
DQ6.1-DQ7.5: 1
DQ6.3-DQ6.3: 1
DQ6.3-DQ9.2: 1
DQ7.2-DQ7.5: 1
DQ9.3-DQ9.3: 1

Conclusions
The study of HLA is a useful tool to help exclude or establish the
probable diagnosis of CD, although they should always be considered
together with clinical symptoms, serological markers and histological
evolution of the patient's intestinal mucosa because the CD it may
appear associated with a genetics incompatible with it.
doi:10.1016/j.cca.2019.03.213

Celiac disease not DQ2 AND/OR DQ8
T045
M.C. MartÍn FernÁndez De Basoa, M.T. ConcepciÓn Masip, D. Almeida
GonzÁlez, J. De Castro CÓrdova, C. RodrÍguez Magdalena, M.J.
MartÍnez Álvarez, M.J. HernÁndez Cubas, Á. Ávila MartÍn
Clinical Biochemistry Service, University Hospital Nuestra Señora de
Candelaria, Santa Cruz de Tenerife, Spain
Background-aim
Although HLA molecules are necessary for the onset of celiac disease
(CD), they are not sufﬁcient by themselves to cause the onset of the
disease. Proof of this is that 30% of people of European descent express
susceptibility heterodimers (DQ2 or DQ8) but only 3–4% develop the
disease and a small proportion of celiac (5–10%) are negative for HLADQ2 and HLA-DQ8; which suggests that there are other genetic and/or
environmental factors that contribute to the onset of the disease.
Aim
To study the characteristics and the HLA-DQ typing of celiac
patients that do not express DQ2 or DQ8.
Methods

Antinucleolar antibodies and KI-67 - A retrospective study on
clinical signiﬁcance
Â. Mareschb, C. Queirozb, R. Monteiroa, A. Mendesb, R. Cunhab, J.
Pegob, F. Rodriguesb
a
Centro Hospitalar do Baixo Vouga, Clinical Pathology, Aveiro, Portugal
b
Centro Hospitalar e Universitário de Coimbra, Clinical Pathology,
Coimbra, Portugal
Background-aim
Nucleolar staining of antinuclear antibodies can occur in several
autoimmune diseases. The signiﬁcance of nucleolar staining and
antinucleolar antibodies without antigenic speciﬁcity is unknown, as
are its clinical associations. Ki-67 is a nuclear protein involved in
mitosis, regularly used in cancer investigation. In HEp-2 cells,
granular ﬂuorescence of nucleoli and reticulated mitosis is associated
with the presence of Ki-67, this pattern being usually interpreted as
related to cancer.

Retrospective observational study of all the results of the genetic
studies of celiac disease carried out in the Immunology Unit of the
Clinical Analysis Service of our Hospital between 2013 and 2018 to
patients diagnosed with CD.
For the genetic study we used reverse hybridization in nitrocellulose strips (Fujirebio®). The data was obtained from Abbott's SiL
Open Lab and analyzed with the statistical package SPSS 15.0 for
Windows.

Methods

Results

Results

We detected 18 patients (3.50%) diagnosed with celiac disease
(clinical symptoms characteristic of CD, positive celiac serology and
duodenal lesion MARSH3) that do not express DQ2 or DQ8.

A total of 124 patients were included, with a mean age of 52.4
and female predominance (70.9%). 21 patients (16.9%) were
diagnosed with cancer, either before (8, 38.1%), simultaneously (4,

Retrospective study of antinuclear antibodies requests. Samples
with evident and exclusive nucleolar ﬂuorescence and without
known autoantibodies that could explain the aforementioned
changes (PMScl75, PMScl100, Th/To, NOR90, Fibrillarin, RNAPol
155, RNAPol 11) were selected and further stratiﬁed according to
clinical record information.
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19.0%) or after immunological studies (8, 38.1%). Mean time for
diagnosis was 1.1 years after immunological studies with a mean age
of 57.6 years. Tumor origin varied greatly. 24 patients (19.4%) were
diagnosed with autoimmune diseases. Most diagnoses were of mixed
connective tissue disorder (6, 25%) and rheumatoid arthritis (4,
16.7%). 21 patients had history of chronic hepatic disease, either
infectious, steatosic, cirrhotic or others. 13 patients had previous
thrombotic events. Finally, 16 (12.9%) of the patients were deceased
at the time of the analysis (mean follow-up time: 2.21 years).

considered as positive by our technicians. Among these ones, 65%
were screening dilutions (1/80) and none presented speciﬁc
antibodies. In the doubtful range of indexes, 64% of the results were
considered as positive, mainly patients with speckled pattern (60%)
and a titer of 1/320 (29%). In the range of positive indexes, 97% of
items were considered as positive and the remaining 3% were mainly
week nucleolar pattern.

Conclusions

Menarini's automated microscope, the Zenit G-Sight is a useful
system in the laboratory workﬂow because of traceability and
paperless work. In addition, after signiﬁcant improvements, its index
which is designed to discriminate negative from positive patients
becomes a reliable tool. However, systematic review of the pictures
is still fundamental to ensure a reliable image capture before
negative/positive conclusion.

Nucleolar ﬂuorescence without antigenic speciﬁcity still lacks
clinical meaning. Ki-67 might be hidden in some patients with
nucleolar positivity. Indeed, 16.9% of the patients in the selected
group had a positive history of malignancy, almost as much as those
found to have autoimmune diseases. Liver and thrombotic conditions
were also a recurrent diagnosis. 12.9% of the patients were deceased
on follow-up. The occurrence of an unexplained nucleolar pattern
could be associated with malignancy or severe disease. As such,
identiﬁcation of Ki-67 pattern might bring further information on the
interpretation of a positive nucleolar pattern. More research is
needed.
doi:10.1016/j.cca.2019.03.214

T046
Evaluation and perspectives of the index for negative/positive
discrimination of anti-nuclear antibodies detection on g-sight
microscope

Conclusions

doi:10.1016/j.cca.2019.03.215

T047
House dust mite molecular allergens found in a southeast region
of Spain
A. Estebanb, P. Garcia Fernandez-Rufeteb, J. Fernandez Sancheza, S.
Lorenzob, L. Llorcab
a
Allergy Section, General Hospital of Alicante, Spain.
b
Autoimmunity and Allergy Laboratory, General Hospital of Alicante,
Spain
Background-aim

V. Stojkovic, E. Cavalier, L. Lutteri
Department of Clinical Chemistry, University of Liège, CHU Sart-Tilman,
4000 Liège, Belgium
Background-aim
The Zenit G-Sight (Menarini®) is an automated microscope that
allows image acquisition, index of ﬂuorescence attribution as well as
pattern recognition of anti-nuclear antibodies (ANAs) on HEp-2000®
cells tested by indirect immunoﬂuorescence (IIF). After a preliminary
study in 2016, adjustments were performed to the index algorithm
to improve ANAs negative/positive discrimination. We evaluated the
performance of assigned indexes and their adequacy with our wellexperienced laboratory technicians observations as well as titers
allocated.
Methods
Data of ANAs tests were collected over a period of one year in the
CHU University Hospital of Liège. 8279 cases were enrolled and
classiﬁed in 3 ranges of indexes provided by the microscope.
According to the manufacturer, the range of indexes 0–15 is
considered as negative; 15–28 as doubtful; 28–100 as positive.
Results
In comparison with the previous algorithm, classifying the vast
majority of patients in the doubtful range of indexes, distribution
was quite homogenous: 28% of negative, 42% of doubtful and 30% of
positive results. In the negative range, 19% of the results were

House dust mite (HDM) of the genus Dermatophagoides are the
main cause of dust allergy. Other mites such as Lepydoglyphus,
Glyciphagus and Blomia (“storage” mites) are also important allergenic sources. Mite exposure to Dermatophagoides, the most abundant, has a strong association with the appearance and development of
asthma and rhinitis. According to mite map of Spain, D.pteronyssinus
and D.farinae are the most spread across the region, both in similar
proportions, having the rest of them very scant presence in this area.
Currently, molecular allergens (MA) have become a powerful tool
to study sensitization patterns. Regarding HDM allergy, plenty of MA
have been identiﬁed; nevertheless, a highly limited group are
important allergens.
The aim of this study is to know about the different molecular
allergenic patterns and proportions, and sensitization levels in HDM
allergic patients from the Southeast of Spain to whom molecular
determinations has been requested. Finally, MA cross reactivity will
be studied.
Methods
Patient samples were collected from June 2012 to October 2017.
Consecutive patients who were studied using the ImmunoCAP ISAC
assay (Thermo Fisher, USA) were recruited. ISAC is a multiplex
immunoassay, made by biochip technology, in which 112 MA are
simultaneously analyzed. The MA are semiquantiﬁed (arbitrary units,
U), according to manufacturer speciﬁcations. A cut-off of 0.3 U was
used. MA data collected were: Der p1, Der p2, Der p10, Der f1, Der f2,
Blo t5 and Lep d2. Tropomiosins Bla g7, Ani s3 and Pen m1 were also
collected for cross reactivity study.
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Results
483(38.03%) of 1270 ISAC were found positives for one or several
HDM MA.
Positive MA and their median levels: Der p1:61.28%, 4.26 U; Der
p2:76.40%, 8.31 U; Der f1:61.28%, 3.77 U; Der f2:77.64%, 8.96 U; Blo
t5: 8.07%, 1.18 U; Lep d2:5.11%, 1.21 U; Der p10:8.70%, 2.70 U.
Main correlations (r) found among the MA: Der p2-Der f2:0.879,
Der p1-Der f1:0.839, Der p1-Der p2:0.818, Der f1-Der f2: 0.719, Der
p2-Der f1:0.713 and Der p1-Der f2:0.685.
Conclusions
In this southeast region of Spain, sensitization to D.pteronissinus
and D.farinae may be primary or due to cross reactivities.
There is a signiﬁcant cross reactivity between allergens of the
same group among species.
Within the same species, among groups, correlation is lower.
Der f2 and Der p2 are the most sensitizing allergens.
doi:10.1016/j.cca.2019.03.216

(AUCs 0.840 vs 0.765 (Biorad); p = .011). According to the
manufacturer cut-offs, ACPA assays exhibited low sensitivities (58%
for both) and better speciﬁcities relative to RF IgM assays (95.4% for
Thermoﬁsher vs 88.4% for Biorad). According to Youden indexdeﬁned criteria, both ACPA assays exhibited close speciﬁcities (97.7%
for the Biorad assay vs 95.4%), although the Thermoﬁsher assay
exhibited a slightly higher sensitivity (68% vs 58%).
Conclusions
Despite differences in AUCs, both second-generation ACPA assays
exhibited roughly comparable speciﬁcity. ACPA assays remain the
most speciﬁc serological tests for RA diagnosis, whereas RF IgM assay
performances are lower due to a lack of speciﬁcity. Our results
enhance the need for immunology laboratories to determine their
own in house cut-offs.
doi:10.1016/j.cca.2019.03.217

T049
HLA and risk of celiac disease: Genotype-phenotype correlation

T048
Rheumatoid arthritis antibody assays: Diagnostic performances
and cut-off deﬁnitions
S. Rogeaua, B. Lopeza, A. Deleplancquea, P. Peggyb, R. Flipob, J. Dutrya,
M. Labalettea, S. Dubucquoia
a
CHU Lille, Department of Immunology, F-59000 Lille, France
b
CHU Lille, Department of Rheumatology, F-59000 Lille, France
Background-aim
Rheumatoid factor (RF IgM) and anticitrullinated protein/peptide
antibodies (ACPA) are of diagnostic value for rheumatoid arthritis
(RA), and their detection is part of current medical practice
according to 2010 ACR/EULAR criteria. We evaluated and compared
the diagnostic accuracy of our routine combined RA serological
testing versus the assays from Thermoﬁsher laboratories.
Methods
We used samples of patients referred to Lille University Hospital
and retrospectively selected 50 RA patients diagnosed according to
the 2010 ACR/EULAR classiﬁcation criteria (of which 13 were
deemed seronegative on our routine serological assessment), 28
disease controls (10 non-rheumatoid arthritis, 7 ankylosing spondylitis, 6 acute or chronic infections and 5 connective tissue diseases)
and 15 healthy blood donors. All sera were tested using RF IgM
assays from Inova (Barcelona, Spain) and Thermoﬁsher (Waltham,
Massachusetts, USA), and ACPA assays, from Biorad (Hercules,
California, USA) and Thermoﬁsher. ROC curves were built to assess
diagnostic performances and to compare the assays. Estimates of
sensitivity, speciﬁcity, and likelihood ratios were derived for all
parameters.
Results
For RF IgM antibodies, ROC comparisons of both assays evidenced
similar AUCs, sensitivities and speciﬁcities (AUC estimates of 0.773
(Inova) and 0.726 (Thermoﬁsher), non-signiﬁcant comparison).
However, ACPA exhibited higher AUCs for the Thermoﬁsher assay

M.C. MartÍn FernÁndez De Basoa, M.T. ConcepciÓn Masip, D. Almeida
GonzÁlez, J. De Castro CÓrdova, C. RodrÍguez Magdalena, M.J.
MartÍnez Álvarez, M.J. HernÁndez Cubas, Á. Ávila MartÍn
Clinical Biochemistry Service, University Hospital Nuestra Señora de
Candelaria, Santa Cruz de Tenerife, Spain
Background-aim
Celiac disease (CD) is an autoimmune-based enteropathy characterized by an immune response to the intake of wheat gluten and
other related prolamins of rye and barley. It manifests itself in
genetically susceptible subjects, associated with genes that code for
certain HLA DQ2 and/or DQ8 haplotypes. The HLA-DQ typing,
studying the combination of its DQA1 and DQB1 alleles and the
homozygosity / heterozygosity of the DQB1 * 02 allele, allows to
stratify the risk of CD from very high to markedly low.
AIM: To study the incidence and prevalence in our environment
of the HLA-DQ genotypes in the celiac population and to analyze
whether there is a relationship with the clinical presentation of the
disease.
Methods
We studied 514 patients diagnosed of CD in our Hospital between
2013 and 2018. Serological markers of CD and genetic study were
made by reverse hybridization in nitrocellulose strips (Fujirebio®).
We analyzed the data obtained through the SPSS computer
program, studying the prevalence of HLA-DQ genotypes, their
distribution in the different risk groups and their correlation with
the clinic.
Results
The prevalence of the HLA-DQ genotypes we found, with x being
a DQA1 allele different from * 05 and X a DQB1 allele different from *
02 and * 0302, was:
-

7,39% DQ2.5 and DQ8. Very high risk.
3,31% DQ2.5 (with double dose of DQB1 * 02). Very high risk.
25,49% DQ8. High risk.
60,12% DQ2.5 (a single dose of DQB1 * 02). High risk.

Abstracts / Clinica Chimica Acta 493 (2019) S87–S108

- 0,19% DQ2.x (with double dose of DQB1 * 02). High risk.
- 1,17% DQX.5. Markedly low risk.
- 2,33% DQX.x. Markedly low risk.
No signiﬁcant differences were found between clinical characteristics and risk groups.

that ®2GPI speciﬁcity required a longer maturation process that
depends on MHCII and TLR4 activation.
Labeling of aPL producing b cells in blood samples of immunized
mice revealed that aPL were released by preformed CD19high,CD20
+ CD27 + CD43 + CD5+ b1 b-cells. This observation could be
conﬁrmed in blood samples of APS patients.

Conclusions

Conclusions

The prevalence of HLA-DQ in our sample is similar to that reported
in the literature. We have not been able to demonstrate a correlation
between HLA-DQ and the forms of clinical expression of CD. The risk
levels to develop EC according to the genetics obtained are: 10.70%
very high risk, 85.80% high risk and 3.50% markedly low risk. None of
our patients express an HLA-DQ associated with low risk.

aCL aPL were produced by preformed b1 b-cell clones via TLR7
and NOX2 activation in a T-cell independent manner. For their
maturation into b2GPI-binding aPL, TLR4 and MHCII are additionally
required.
doi:10.1016/j.cca.2019.03.219

doi:10.1016/j.cca.2019.03.218
T051
T050
Antiphospholipid antibodies are natural autoantibodies that are
produced by preformed b1 b-cells
N. Müller-Calleja, K.J. Lackner
Institute of Clinical Chemistry and Laboratory Medicine, University
Medical Center Mainz, Germany
Background-aim
The antiphospholipid syndrome (APS) is an autoimmune disease
characterized by thromboembolic events and/or abortions in the
presence of antiphospholipid antibodies (aPL). It is well accepted
that aPL are causally involved in the pathogenesis of APS. However,
the question concerning the origin of aPL remain unanswered. In this
context, it is also unclear why spontaneous aPL titer occur in in some
patients, while other patients develop a chronic aPL titer. Only the
latter group suffers from the clinical manifestations of APS. In the
present study we therefore focus on the question how pathogenic
aPL arise.
Methods
aPL titer in mice were induced by immunizatoin with human
monoclonal aPL together with Freund's adjuvans. APL titers were
measured over a period of 12 weeks via ELISA. Subsequently, APL
producing b-cells were labeled with ﬂuorescent phospholipid
vesicles for further characterization by ﬂow cytometry.
Results
Immunization of WT mice with a human anti-cardiolipin (aCL)
aPL resulted in elevated mouse aCL IgG titers that are already
detectable 2 weeks after immunization, supporting the idea that aPL
belong to the group of natural antibodies i.e. that aPL speciﬁc
preformed b-cell clones exist. This ﬁts well with the data showing
that MHCII deﬁcient animals were still able to produce aPL. In
contrast, TLR7 and NOX2 deﬁcient mice were unable to develop an
aPL titer showing that the activation of aPL-speciﬁc b-cells fully
depends on TLR7 and NOX2 induction.
Interestingly, the immunization with aCL aPL also caused the
production of anti-ß2GPI aPL. These aPL occur much later, indicating

The -675 4G/5G PAI-1 polymorphism confer genetic susceptibility
to systemic lupus erythematosus, its clinical manifestations and
comorbidities in Mexican-mestizo population
B.U. Anaya-Macíasd, U. De La Cruz-Mossod, C.A. Palafox-Sánchezd, I.
Parra-Rojasb, G. Martinez-Bonillae, L. González-Lópezc, J.I. GámezNavaf, E.E. Pérez-Guerrerod, S.J.L. Barrientos-Avalosa, J.F. MuñozValled
a
Departamento de Farmacobiología, Centro Universitario de Ciencias
Exactas e Ingenierías, Universidad de Guadalajara, Guadalajara, Jalisco,
México
b
Facultad de Ciencias Químico-Biológicas, Universidad Autónoma de
Guerrero, Chilpancingo de los Bravo, Guerrero, México
c
Hospital Regional 110, Instituto Mexicano del Seguro Social, Guadalajara, Jalisco, México
d
Instituto de Investigación en Ciencias Biomédicas, Centro Universitario
de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara,
Jalisco, México
e
Servicio de Reumatología, O.P.D. Hospital Civil de Guadalajara Fray
Antonio Alcalde, Guadalajara, Jalisco, México
f
Unidad de Investigación Biomédica 02, UMAE, Hospital de
Especialidades, Centro Médico Nacional de Occidente, IMSS, Guadalajara, Jalisco, Mexico
Background-aim
The development of systemic lupus erythematosus (SLE) involves
a broad range of factors that contribute to its clinical manifestations
and comorbidities, particularly, genetic predisposition inﬂuences the
development of SLE and the -675 4G/5G PAI-1 polymorphism has
been described associated in several pathologies with a chronic
inﬂammatory component. The aim of this study was to research the
genetic association between the -675 4G/5G PAI-1 polymorphism
with SLE, its clinical manifestations and comorbidities in a MexicanMestizo population.
Methods
The -675 PAI-1 polymorphism was determined by PCR-RFLP in
716 unrelated Mexican-Mestizo subjects: 293 SLE patients and 423
control subjects. The statistical analysis was carried out according to
the distribution of the variables evaluated with a value of p b .05 as
signiﬁcant.
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Results
Signiﬁcant genetic associations for SLE development were found
in carriers of 4G/5G (OR = 2.63; CI 1.81–3.87; p b .001) and 4G/4G
(OR = 2.70; CI 1.62–4.51; p b .001) genotype in comparison with the
5G/5G genotype; in the allelic frequencies, 4G allele carriers also
presented genetic risk for SLE (OR = 1.63; CI 1.31–2.03; p b .001)
compared to the 5G allele. Following a dominant genetic model, we
found signiﬁcant differences in carriers of genotypes with the 4G
allele (OR = 2.66; CI 1.84–3.84; p b .001) to SLE. The 4G/5G genotype
was associated with less disease duration (5 years, p = .039), as well
as lower levels of hemoglobin (13.6 g/dL, p = .001) and hematocrit
(41.3%, p = .009). According to the genetic model, the prednisone
treatment (p = .001), BMI (p = .03), type 2 DM (p = .015), activity
by Mex-SLEDAI (p = .047), SLICC-ACR score (p = .015) and CRP
levels (p = .015) were associated in a differential way with 5G/5G
genotypes.

diagnosis of SLE ﬂare or viral infections, and the remaining thirty-six
were stable SLE patients. In patients presented with signs and
symptoms of infection or disease ﬂare, PCT levels were noted to be
signiﬁcantly higher than the bacteria infected patients (median (IQR)
0.45 ng/ml (0.73) vs 0.13 ng/ml (0.10), p b .001. The most appropriate cut off value for detecting of bacterial infection among SLE
patients presenting with signs and symptoms of infection and/or
disease ﬂare was 0.28 ng/ml at a sensitivity of 80% and speciﬁcity of
100%. The positive predictive value and negative predictive value
were 100% and 91% respectively. The PCT level was signiﬁcantly
higher in the bacterial infected patients compared to the disease ﬂare
without infection and the viral infected patients. Whilst patients
with disease ﬂare without infection have a signiﬁcantly higher PCT
level compared to the viral infected and stable patients. PCT level of
b0.1 ng/ml seems to be an appropriate cut off point for stable SLE
patients without any infection or disease activity.
Conclusions

Conclusions
The 4G/4G and the 4G/5G PAI-1 genotypes are genetic markers
for increased genetic susceptibility for SLE in Mexican-mestizo
population, and the -675 PAI-1 genotypes could inﬂuence in a
differential way the clinical manifestations and comorbidities in SLE.

Elevated PCT demonstrates good speciﬁcity and positive predictive value in differentiating bacterial infection from disease ﬂares
and viral infections in patients with SLE.
doi:10.1016/j.cca.2019.03.221

doi:10.1016/j.cca.2019.03.220
T053
T052
Serum procalcitonin measurement for the detection of bacterial
infection vs disease ﬂare and viral infection in sle patients
N.F. Ahmad Zabidi, T.M. Thevarajah
Department of Pathology, Faculty of Medicine, University Malaya,
Malaysia
Background-aim
Infection is one of the leading cause of morbidity and mortality in
systemic lupus erythematosus(SLE). It is important to identify and
differentiate bacterial infections and disease ﬂares in SLE patient at
an early stage because the treatment modalities for each condition
differs. This study aims to evaluate the possible role of procalcitonin
for detection of bacterial infections in SLE patients presenting with
signs and symptoms of infection and/or disease ﬂare.
Methods

Signiﬁcance of immunoﬂuorescence staining pattern of antinuclear antibody in relation to speciﬁc autoantibodies in local
malaysian population
H.Y. Ting, T.M. Thevarajah
Department of Pathology, Faculty of Medicine, University Malaya, Malaysia
Background-aim
Antibodies directed against various cell nuclear components are
characteristic ﬁndings in many connective tissue diseases (CTD). Of all
available tests, measurement of antinuclear antibody (ANA) in serum
is most commonly ordered. It is easy to perform and readily available
in almost all laboratories in hospitals throughout Malaysia, as
compared to the tests for speciﬁc autoantibodies, namely anti-dsDNA
and anti-extractable nuclear antigen (anti-ENA), which are offered
only in tertiary centres. Data published in the western countries have
conﬁrmed the correlation of speciﬁc autoantibodies with the immunoﬂuorescence staining patterns of ANA (ANA-IIF). The objective of
this study is to identify an association of ANA-IIF staining patterns with
speciﬁc autoantibodies in CTD cases in local population.

Seventy-two female SLE patients were recruited for this study
over a 10 month period. This comprised 36 hospitalized SLE patients
with symptoms suggestive of infections and/or disease ﬂares in
addition to 36 stable SLE patients. These patients were later classiﬁed
into three groups; bacterial infection, non-bacterial infection (disease ﬂare and viral infection) and stable disease. Bacterial infection
was deﬁned by microbiological, clinical and radiological means. SLE
disease activity was assessed utilizing the systemic lupus erythematosus disease activity index (SLEDAI). Serum PCT were measured on
the ADVIA Centaur BRAHMS automated immunoanalyzer.

A retrospective study was conducted on 297 cases in Laboratory
Medicine Division, University Malaya Medical Centre (UMMC), of
which all the sera were tested for ANA by indirect immunoﬂuorescence on HEp-2 cell in the dilution 1:40, anti-dsDNA by ELISA, and
anti-ENA by Immunoblot EUROLINE test strip. Immunoblot strip was
tested for 6 different antigens, namely nuclear ribonucleoprotein
(nRNP), Sm, SS-A (SS-A native and Ro-52), SS-B, Scl-70 and Jo-1.

Results

Results

Ten patients were noted to have bacterial infection, twenty-six
patients did not exhibit evidence of bacterial infection favouring a

Of total 297 cases, more than half (51.2%) exhibited speckle
pattern, followed by nucleolar (16.8%), dense ﬁne speckle (16.5%),

Methods
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homogenous (11.5%) and centromere (4.0%). Speckle pattern
showed signiﬁcant association with anti-ENA (p b .05) and homogenous pattern exhibited strong correlation with anti-dsDNA (p b
.05). The most commonly identiﬁed anti-ENA was anti-SSA/Ro
(47.5%). About two third of ANA positivity sera was tested negative
for anti-ENA.

95% CI: 1.15–9.75, p = .03). This genotype was also associated with
higher anti-ﬁbrillarin antibodies (p = .01) and with higher skin
thickening assessed by modiﬁed Rodnan skin score (p = .006). TNF-〈
serum levels were similar between SSc patients and CS and were not
associated with the TNFA −308 G N A genotypes; however, a
correlation (r2 = 0.362, p = .009) between sTNF-〈 levels with antiRNA pol III antibodies were observed in the SSc patients.

Conclusions
Conclusions
In conclusion, ANA-IIF patterns may provide valuable clues to
predict presence of speciﬁc autoantibodies and enhance turnaround
time as well as cost-effectiveness of laboratory investigation of CTD.
doi:10.1016/j.cca.2019.03.222

TNFA -308 GA genotype is associated with disease susceptibility,
skin thickening and anti-ﬁbrillarin antibodies in SSc patients from
southern Mexico, and high sTNF-〈 levels are associated with antiRNA pol III antibodies.
doi:10.1016/j.cca.2019.03.223

T054
Tumor necrosis factor-〈 -308 GNA polymorphism and risk of
systemic sclerosis in a mexican population: association with skin
thickening and autoantibodies
J. Hernández-Belloc, J.A. Lomeli-Nietoc, C.J. Baños-Hernándezb, J.E.
Navarro-Zarzaa, I. Parra-Rojasb, J.F. Muñoz-Vallec
a
Departamento de Reumatología, Hospital General de Chilpancingo “Dr.
Raymundo Abarca Alarcón”, Chilpancingo de los Bravo, Guerrero,
México
b
Facultad de Ciencias Químico-Biológicas, Universidad Autónoma de
Guerrero, Chilpancingo, Guerrero, México
c
Instituto de Investigación en Ciencias Biomédicas, Centro Universitario
de Ciencias de la Salud, Universidad de Guadalajara, Guadalajara,
Jalisco, México
Background-aim
Systemic sclerosis (SSc) is a rare autoimmune disease with high
mortality, characterized by chronic inﬂammation and ﬁbrosis of the
skin, vascular abnormalities and variable involvement of organs.
Tumor necrosis factor-〈 (TNF-〈) is a pro-inﬂammatory cytokine
associated with inﬂammation and ﬁbrosis process. Several studies
have suggested that the −308 G N A transition in the 5′ region of the
TNFA gene is associated with serum TNF-〈 levels and risk to
autoimmune diseases but its roles in SSc remains unknown. The
aim of this study was to evaluate the relationship of TNFA −308 G N
A polymorphism with TNF-〈 serum levels and clinical characteristics
in SSc patients.

T055
Eight-year experience in two-step HLA-B27 typing by ﬂow
cytometry followed by genetic testing
C. Lombardíac, J. Roigéb, E. Triviñob, J. Vidala
Department of Flow Cytometry, Catlab, Terrassa, Spain
b
Department of Genetics, Catlab, Terrassa, Spain
c
Department of Genetics, Department of Flow Cytometry, Catlab,
Terrassa, Spain

a

Background-aim
HLA-B27 antigen is the main risk factor for developing Ankylosing
Spondylitis (AS). B*27 allele for HLA-B is present in 90% of patients,
but only in 8% of healthy population. HLA-B27 can be determined
either by Flow Cytometry (FC) (phenotypic expression) or genetic
testing. FC phenotyping is faster and more affordable than genetics.
However, it has limitations, such as cross reactions with other HLA-B
antigens, which may lead to false positive results, which lie in an
interval of low median intensity of ﬂuorescence (MFI).
In 2011, a two-step protocol was set up in our laboratory for HLAB27 testing, by deﬁning a low-positivity of MFI interval in FC analysis
in which genetic study is performed, in order to join the advantages
of both methods.
Here we summarize our experience of 8 years (2011 to 2018)
applying this protocol.
Methods

Methods
Fifty-three SSc patients classiﬁed according to the 2013 American
College of Rheumatology/European League Against Rheumatism SSc
classiﬁcation criteria and 115 unrelated control subjects (CS), both
from southern Mexico, were included. The TNFA −308 G N A
polymorphism was genotyped using the polymerase chain reactionrestriction fragment length polymorphism technique, and both TNF-〈
serum (sTNF-〈) levels and autoantibodies (anti-ﬁbrillarin and antiRNA pol III) were measured by enzyme-linked immunosorbent
assay. Statistical analysis was performed using the statistical
software STATA v 9.2 and GraphPad Prism v 5.0.

13,752 samples of patients in which HLA-B27 testing was
demanded were analyzed. In a ﬁrst step, FC phenotyping was
performed, by measuring the MFI of lymphocyte T (CD3 positive;
PE) population, for anti-HLA-B27 (FITC) in a BD FACS Calibur (BD
HLA-B27 kit). Genotyping by polymerase chain reaction (PCR) plus
reverse hybridization or real-time PCR (since 2013) was performed
in samples within a low positivity interval of MFI, deﬁned
empirically.
The same protocol was applied in a total of 37 samples analyzed
in the context of external quality programs.
Results

Results
We found an association between the TNFA −308 GA genotype
and SSc risk according to a codominant genetic model (OR = 3.2,

HLA-B27 phenotype could be determined in 13,720 samples, in
which FC results were as follows: negative, 12,304 samples (89.68%);
high positive, 995 (7.25%); low positive, 421 (3.07%). Genetic
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conﬁrmatory test could be performed in 417 of the latest. 303 were
found truly positive, while 114 (0.83% of all samples; 8.03% of all
positive samples) resulted to be negative.
A 100% of concordance was obtained for quality program
samples.
During this 8-year period, ISO 15189 accreditation was achieved
for HLA-B27 typing.
Conclusions
- FC is an easy-going, fast and cost-effective approach for HLAB27 typing.
- The two-step protocol enables avoiding false positivity limitations
of HLA-B27 phenotyping, while reducing the cost and hands-on
time compared to performing genetic testing in every single case.
- The protocol let us achieve optimal results in quality indicators.
doi:10.1016/j.cca.2019.03.224

T056
Use of gluten immunogenic peptides in controlling the adherence
to gluten-free diet in patients with celiac disease
R. Pérez Garaya, B. Fernández Da Vilaa, I. Martínez Rodaa, D. Armas
Méndeza, S. Domenech Mantecaa, A. Pacho Lucasb, M.Á. Lázaro
Naranjoa, I. Marzana Sanza, A. López-Urrutia Fernándeza
a
Biochemestry Laboratory, Cruces Universitary Hospital, Barakaldo,
Spain
b
Immunology Laboratory, Cruces Universitary Hospital, Barakaldo,
Spain
Background-aim
- To evaluate the efﬁcacy of the gluten immunogenic peptide
(GIP) marker for the monitoring of adherence to the glutenfree diet (DSG) in pediatric patients with celiac disease (CD).
- Set up of the use of the GIP assay in our laboratory and
interpretation of the results vs serology.
Methods
- 130 stool samples collected between 2016, 2017 and 2018
were analyzed retrospectively.
- All samples belong to patients under 18 years of age, of which 72
were celiac patients (5 with IgA deﬁciency), in 39 CD was
suspected, 13 had abnormal digestive symptoms and 6 had
autoimmune pathologies.
- GIP values in stool, serological levels of tissue anti-transglutaminase IgA and IgG (anti-tTG IgA and anti-tTG IgG),
antigliadin deaminated IgA and IgG (DGPA and DGPG), as well as
anti-endomysial antibodies of IgA type (AEM) were determined.
GIP values were obtained by the iVYLISA GIP-S kit (Biomedal S.L.),
and the serological values of anti-tTG IgA, anti-tTG IgG, DGPA and
DGPG by EliA Celikey kits from Thermo Fisher Scientiﬁc Inc.
Results
- The average age was 9 and a half years, with 62.3% of girls.
- GIP was positive in 28 samples of all the 130 included in the study
(21.5%).
- GIP positive samples were divided into 4 groups:
o 19/72 (26.38%) patients diagnosed with CD.

o
o
o
-

5/39 (12.8%) patients with suspected CD.
3/13 (23.07%) patients with digestive symptomatology.
1/6 (16.6%) autoimmune disease.
Results are shown from samples in the group of patients with CD
(72 patients):
o 27 samples were positive in serology for anti-tTG IgA or anti-tTG
igG (ε10 U/mL) which 15 were negative for GIP (55.5%).
o 16 samples were negative in serology for anti-tTG IgA or anti-tTG
igG (b10 U/mL) which 2 being positive for GIP (12.5%).
o 19 samples were GIP positive, which only 3 had a positive serology
for anti-tTG IgA or anti-tTG igG (ε10 U/mL) (15.78%).
Conclusions
- GIP in stool can be a quick and useful tool to evaluate the
adherence to the diet in patients with CD. This marker allows
the identiﬁcation of transgressions more precisely, since their
values become negative earlier than serological tests.
- According to GIP results, 26.38% (15 of 19 with values higher than
100⎧g/g) of patients with CD revealed transgressions and only
15.78% of these had positive serology.
doi:10.1016/j.cca.2019.03.225

T057
Anti-centromere antibodies: What has changed in the last 10
years – Retrospective study
R. Monteiroa, C. Queirozb, Â. Mareschb, A. Mendesb, F. Bessaa, R.
Cunhab, F. Rodriguesb
a
Centro Hospitalar do Baixo Vouga, Clinical Pathology, Aveiro, Portugal
b
Centro Hospitalar e Universitário de Coimbra, Clinical Pathology,
Coimbra, Portugal
Background-aim
Systemic sclerosis (SSc) is a connective tissue disorder characterized by endothelial dysfunction, ﬁbrosis and autoantibody production, namely anti-centromere antibodies (ACA). They occur in 20–
40% of patients and are commonly associated with the limited form
of SSc, pulmonary hypertension, calcinosis and ischemic digital loss.
Recently, there has been an increase of ACA positivity, as well as of
SSc incidence. The aim of this study was to evaluate and compare
ACA positivity, as well as its distribution according to gender and
age, over a period of 10 years.
Methods
Retrospective and comparative study of epidemiological data on
patients with ACA determination by indirect immunoﬂuorescence on
HEp-2 cells from the 1st of July 2008 to June 30th 2018, in the
Clinical Pathology Department of Centro Hospitalar e Universitário
de Coimbra. To assess a possible increase in the positivity rates of
ACA, patients were separated in 2 groups: Group 1 with results of the
ﬁrst 5 years of the analysis (2008–2013) and Group 2 with results of
the last 5 years (2013–2018).
Results
From 2013 to 2018, the ﬁrst ﬁve years of our study, 1626 ACA
requests were made to a total of 726 patients, with a mean age of
50.7 years, and a positivity rate of 34% (88% females and 12% males).
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From 2013 to 2018, the last ﬁve years of our study, 1466 ACA
requests were made to 641 patients, with a 54% positivity rate (87%
females and 13% males). The majority of ACA requests were made in
patients aged from 51 to 60 years, with the highest number of
positive cases also being registered in this age group, in both
genders.
Conclusions
Comparing the ﬁrst and last ﬁve years, there was a decrease in
studied patients but a 1.6-fold increase of positive cases, reﬂecting an
increase in the number of patients with ACA and in the appropriate
request of its determination according to clinical suspicion. Patients
with positive ACA had a higher mean age, with females being older
than males in group 1 and the opposite happening in group 2. There
was no signiﬁcant gender or age difference between the groups.
Facing a possible increase in the rates of ACA positivity, it remains
crucial to investigate its possible origin and to closely monitor
patients with positive results.

Median patient age was 63 (40 to 78), 3 male and 13 female. Out
of 16 patients, 3 had increased AST levels only, 2 increased ALT levels
only, and 11 both. Macro-ALT was detected in 5/16 patients, 1 of
which also had macro-AST. Due to technical issues with the analyzer,
1 patient was excluded. Out of 5 patients with macroenzymes,
treatment change was seen in 2/5 patients, further imaging was done
in 2/5 patients, both in 2/5 patients, and for 1 patient no action
taken.
Conclusions
Elevated liver enzymes in RA patients is not always indicative of
hepatotoxicity, as shown by the fact that one third of patients in our
study had macroenzymes detected. Before assuming drug hepatotoxicity and changing treatment or ordering other diagnostics,
rheumatologists and laboratory personnel should consider aminotransferase macroenzyme presence.
doi:10.1016/j.cca.2019.03.227

doi:10.1016/j.cca.2019.03.226
T059
T058
Prevalence of aminotransferase macroenzyme in rheumatoid
arthritis patients and it's impact on treatment
M. Špelića, D.V. Šimacb, L. Bilić-Zullec
a
Clinical Department of Laboratory Diagnostics, Rijeka Clinical Hospital
Centre, Rijeka, Croatia
b
Department of Haematology, Rheumatology, and Clinical Immunology,
Rijeka Clinical Hospital Centre, Rijeka, Croatia
c
Department of Medical Informatics, University of Rijeka, Rijeka, Croatia
Background-aim
Drugs to treat rheumatoid arthritis (RA) can be hepatotoxic,
however liver enzymes can be falsely elevated due to macroenzyme
presence. Macroenzymes are often found in autoimmune diseases,
but their exact prevalence and effect on treatment is unclear. This
prospective study aimed to determine aminotransferase
macroenzyme prevalence in RA patients and to evaulate the rate of
unnecessary treatment changes or imaging.

Flow cytometry of duodenal intraepithelial lymphocytes improves diagnosis of celiac disease in pediatric population
Y. Villena, L. Gallur, M. Martinez, O. Segarra, R. Barquin
Hospital Vall d'Hebron, Spain
Background-aim
Pediatric celiac disease (CD) diagnosis is a challenge due to the
own characteristics of pediatric patients and the different expression
of disease. In recent years, new markers of CD have been studied
extensively: intraepithelial lymphocytes (IELs) populations or IELs
phenotyping have received particular attention for the simplicity to
perform the analysis and the high sensitivity of the test.
European Society for Pediatric Gastroenterology, Hepatology and
Nutrition (ESPGHAN) guidelines only recommend the use of ©™+/
CD3- ratio in the intestinal mucosa showing Marsh scores from 1 to
2.
The aim of this study was to verify the utility of the test in our
population and to evaluate the diagnostic capacity of the test.
Methods

Methods
This study included consecutive RA patients without known liver
disease sent for laboratory tests by staff rheumatologists from
outpatient clinics at Rijeka Clinical Hospital Centre from 16th May
to 14th Dec 2018. Patient samples with elevated AST or ALT were
further processed for macroenzymes. AST and ALT were measured on
a Beckman Coulter AU5800 (Beckman Coulter, California, USA)
biochemistry analyzer. Macroenzyme presence was determined
using polyethylene glycol precipitation (PEG) according to Levitt
and Ellis (with 25% PEG solution), and cut-off values for PEGprecipitable activity (PPA) according to Davidson and Watson (cutoff 76% PPA for macro-ALT, cut-off 54% PPA for macro-AST).

IELs phenotyping was analyzed using ﬂow cytometry, taking
special attention to the known pattern of celiac patients: decreasing
of CD3- and increasing of CD3 + TCR©™ + (©™+) subpopulations.
CD3- cells are expressed as percentage of total IEL population (CD45
+ CD103+) and ©™ + as percent of CD3+ IEL population (CD45 +
CD103 + CD3+).
Mann-Whitney non-parametric test was used to verify the
different IELs phenotyping between celiac and control patients. We
performed receiver-operating characteristic (ROC) curves of CD3and ©™ + cells and compared them with the Hanley&McNeil
method, using the MEDCALC12 software.
Results

Results
Out of 127 patients, 22 had elevated aminotransferase levels. Due
to recently diagnosed liver disease, 6 patients were excluded, leaving
16 patients with isolated hypertransaminaesemia for inclusion.

The study was made in a high complexity hospital. 47 patients
(35 females; mean age 9 ± 5.3 years, range 1–17) and 11 control
patients (7 females; mean 10 ± 4 years, range 4–15) who were
underwent to intestinal biopsy because a clinical suspicion of a
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gastrointestinal tract disorder, were retrospectively included. The
diagnosis of CD was based on ESPGHAN criteria.
CD3- and ©™ + subpopulations were signiﬁcantly different in
the epithelium of celiac patients compared to healthy controls (p b
.05). Areas under the ROC curve were 0.91 (95%CI 0.80–0.97) for
CD3- and 0.96 (95%CI 0.87–0.99) for ©™ + cells. Cut off obtained for
maximal Youden index were δ6.9% for CD3- (Sensitivity = 91.3%,
Speciﬁcity = 81.8%) and N 9.5% for ©™ + cells (Se = 95.7%, Sp =
100%). The Hanley&McNeil test showed no signiﬁcant differences
between both curves (p = .2), therefore both markers present a
similar diagnostic capacity.
Conclusions
The usefulness of the IELs phenotype in our population has been
veriﬁed, which has shown a remarkable diagnostic capacity.
doi:10.1016/j.cca.2019.03.228

T060
Lab testing for therapeutic monoclonal antibodies: A retrospective analysis for adalimumab and vedolizumab
M.A. Willrich, D.L. Murray, M.R. Snyder
Dept of Laboratory Medicine and Pathology, Mayo Clinic, Rochester, MN,
USA
Background-aim
Laboratory testing for therapeutic monoclonal antibodies (mAbs)
has gained support of societal guidelines in the gastroenterology
ﬁeld for inﬂammatory bowel disease, as evidence continues to
emerge on improved outcomes associated with mAb concentrations
above certain thresholds and anti-drug-antibodies are associated
with decreased mAbs concentrations. A retrospective analysis of
tests from a large reference laboratory was performed for
adalimumab (ADL) and vedolizumab (VDZ).

Methods
Consecutive serum samples tested for ADL (September 1, 2017 Jan 10, 2019) and VDZ (August 3, 2018 - Jan 10, 2019) were
included. ADL concentration and antibodies-to-adalimumab (ATA)
were performed by ELISA (Immundiagnostik, Germany). Testing for
ATA was performed as a reﬂex when ADL was b5 μg/mL. VDZ
quantitation was accomplished by measuring the mAb light chain by
mass spectrometry and antibodies-to-vedolizumab (ATV) using
electrochemiluminescence on the Mesoscale Discovery platform,
both laboratory developed tests. ATV was offered as a panel or reﬂex
approach given that optimal VDZ concentrations associated with
good outcomes are not well established.
Results
In 7757 ADL tests performed in a population aged 0 days-92yo
(median 32yo), 3970 (51%) were from females. While the assay
measuring range is 0.8-45μg/mL, 784 tests had undetectable ADL, with
another 1247 between 0.8-5μg/mL, adding up to 26% of the total cohort
that reﬂexed to ATA. Out of these, 1149 (56%) were positive for ATA, or
approximately 15% of all specimens. VDZ testing was carried out in 868
sera from 3-90yo, median 41yo (347 females, 40%). VDZ measuring
range is 2–150 μg/mL. 57 tests had undetectable VDZ, while 365 had
VDZ between 2 and 15 μg/mL, amounting to 48% of all specimens. ATV
testing was carried out in 753 specimens, and only 10 (1.2% of total)
were positive, conﬁrming the lower prevalence of immunogenicity
with this mab. All ATV positives had VDZ b11 μg/mL.
Conclusions
While ADL and ATA results reﬂect appropriate test utilization
with a reﬂex approach and immunogenicity rate of ~15% in line with
previous ﬁndings, VDZ and ATV analysis suggests that a reﬂex
approach could yield cost-savings for patients and healthcare
systems as soon as optimal VDZ concentrations are determined by
clinical studies.
doi:10.1016/j.cca.2019.03.229
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Review of notices about critical values in outpatients
J.R. Ojeda Ramos, L. S. Ramírez de León, P. Nogueira Salgueiro, M.
Fernández Tagarro, L. Ruíz García, A. M. Aguila, M. L. Medina, C. D.
Cabrera
Servicio de Análisis Clínicos, Hospital Universitario de Gran Canaria Dr.
Negrín
Background-aim
Daily a large quantity of outpatient laboratory tests are carried
out, whether consultation of specialized medicine as primary care
and in the majority of cases the patients do not require an urgent
health care as a cause from the results of the tests performed, but in
certain cases these results these results give rise to those known as
critical values.
The critical values are that unexpected values and quite away from
the normal physiological values indicating a pathological condition of
the patient that will require immediate medical attention due to the
potential lethality of the pathology that is producing the critical value.
Every day more protocolized, the critical values and their management, are a proof of the quality with which it works in a laboratory, as
well as the care given to patients in the health system to which belongs
the laboratory, being a right of the patient to receive quality health care
within which should be the notice of critical values.
In this paper we review made announcements derived
from analytical outpatients to give importance and described it
and the consequences of such notices in regards to their hospital
care.
Methods
A search is made of all notices for critical values that have been
made from January 1, 2018 to November 31, 2018, focusing on those
related to tests performed on outpatients. The search is done with
the help of the Laboratory Informatic System (LIS) of our laboratory
(Inﬁnity, Roche) to ﬁnd all the cases and Hospital Informatic Sistem
(HIS) of our hospital to review each case.
Results
We found that there were a total of 132 outpatient advisories
for critical values in the 10 months of 2018 that we reviewed, of
which 31 came to the emergency department of our hospital,
which is 23.48%. Of these 31 patients who went to the emergency
room 8 were admitted, 25.81% of those who went to the
0009-8981/$ – see front matter

emergency room and 6.06% of the total of notiﬁcations to
outpatients. They also did it with an average stay of 14 days and
2 of them died during this admission, 1.51% of those notiﬁed, 6.45%
of those who went to the hospital emergency room and 25% of
those who entered.
Conclusions
Critical values are a remarkable tool for health professionals and a
right of vital importance for patients, especially for those who are not
in the hospital environment.
doi:10.1016/j.cca.2019.03.231

M134
Experience in a patient safety unit. Notiﬁcation critical values
M.D. Balsells Rosello, L. Sahuquillo Frias, Y. Pastor Murcia, A. López
Gutiérrez, E. Moreno Noguero, M.N. Costa Marín
Hospital Can Misses, Spain
Background-aim
The Clinical Laboratory is part of Health Care, being a component
of many of the care processes, therefore having a direct impact on
patient safety. The Patient Safety Unit (USP) was set up in our
hospital in 2012. From the out-start, the Clinical Analysis Laboratory
has been part of the unit.
Join the #12 of the year campaign, making public the work done
in terms of patient safety by the Clinical Analysis Laboratory in the
notiﬁcation of critical values.
Methods
The Clinical Analysis service decided to carry out the following
measures for the campaign:
1. Expand the notiﬁcation procedure of critical values implanted in
the emergency laboratory since 2013 to requests with normal
priority (Hospitalization, Outpatients and Primary Care).
2. Review bibliography by the laboratory practitioners and update
the notiﬁcation procedure of critical values.
3. Conduct and assess surveys, through a share-point platform, to all
the Specialized Care and Primary Care physicians to evaluate the
process and degree of satisfaction.
4. Assess the surveys by the laboratory practitioners and make
improvements in the notiﬁcation procedure.
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5. During the month of August, visibility was given through
screensavers throughout the Health Area.
6. Participation in the hospital's calendar in the month of August.

Erroneous clinical laboratory reports were obtained from standard validation procedure of laboratory results and were collected.
For each quantity, the estimated deltacheck limits were applied and
the fraction of results excluded was calculated.

Results
Results
Regarding the results of the surveys (n = 23), 40% belonged to
primary care physicians and 60% to specialized care. 96% of the
respondents considered that the parameters and the values
reported were adequate. The degree of satisfaction with regard to
the parameters reported was (8.6/10), 74% considered that the
medical staff should be notiﬁed and 87% of the respondents
answered that the notiﬁcation time should be b30 min. Regarding
the knowledge by physicians that there was a notiﬁcation
procedure for critical values was 74%. The degree of satisfaction of
the notiﬁcation circuit was (8.5/10). And the evaluation of the
initiative by the laboratory was totally favorable and highly rated
(7.5/10).

The estimated deltacheck limits (P5 - P95) were: ALB -17%-21%,
CRE -22%-40%, ALT -58%-110%, AST -54%-145%, ALK -39%-38%, CA 10%-10%, GLU -38%-68%, K -19%-22%, NA -4%-4%, URE -44%-77%, GGT
-58%-62%, BIL -46%-101%, ERS -18%-20%, LEU -43%-77%, PLA -43%60%, HB -18%-20%, HTO -18%-20% and VCM -4%-4%.
43 erroneous clinical laboratory reports were collected. The
fraction of erroneous laboratory reports detected for each quantity
was: ALB 64%, CRE 58%, ALT 22%, AST 15%, ALK 24%, CA 37%, GLU 56%,
K 64%, NA 51%, URE 44%, GGT 12%, BIL 39%, HB 55%, PLA 14%, ERS
55%, LEU 36%, HTO 50%, VCM 24%.
The combination of ALB, CRE, GLU, NA, HB detect 100% of
erroneous laboratory reports.

Conclusions
Conclusions
Publication of a new critical values procedure after the evaluation
of the surveys and bibliographic update.
doi:10.1016/j.cca.2019.03.232

The estimated deltacheck limits are able to detect 100% of
erroneous laboratory reports. To achieve this objective only 5
quantities are necessary.
doi:10.1016/j.cca.2019.03.233
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Usefulness of deltacheck limits to detect laboratory errors

M136

M. Castro-Castro, L. Sánchez-Navarro
Bellvitge University Hospital, Spain

Adoption of clinical vocabularies LOINC® and SNOMED CT® in the
microbiology laboratory and their integration in the information
systems and electronic medical records

Background-aim
The detection of changes in individual laboratory result, commonly called deltacheck, is one of the most important procedures to
detect laboratory errors.
The aim of this study is to estimate deltacheck limits of some
biochemical and hematological quantities and to evaluate its
usefulness to detect laboratory errors.

G. Gonzalez Gaciob, C.G. Cilla Eguiluza, M.A. Lazaro Naranjoc, M.V.
Berez Baldrichb, M. Rodriguez Naqueb, A. Mas Motab, S. Abhyankard
a
(2) Red de Diagnóstico Biológico de Osakidetza (RDBO), Osakidetza,
Spain
b
BITAC, Barcelona, Spain
c
Red de Diagnóstico Biológico de Osakidetza (RDBO), Osakidetza, Spain
d
Regenstrief Institute, Inc., Indianapolis, USA

Methods

Background-aim

Laboratory results from inpatients and from one year were
exported from laboratory information system. The quantities evaluated were: serum concentration of albumin (ALB), creatinine (CRE),
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALK), calcium (CA), glucose (GLU), potassium
ion (K), sodium ion (NA), urea (URE), ɣ-glutamiltransferase (GGT)
and bilirubin (BIL); number concentration of erythrocytes (ERS),
leucocytes (LEU) and platelets (PLA); mass concentration of
haemoglobin (HB); volume fraction and entitic volume of erythrocytes (HTO and VCM).
Pairs of consecutive laboratory results (8 days time frame) of
each quantity from the same patient were obtained and differences
were calculated as the percentage respect the preceding one. ⊗ were
estimated from the percentiles P5 (limit for decrease) and P95 (limit
for increase) of the differences obtained.

This work is part of a previous global project carried out in the
laboratories integrated in the Osakidetza Biological Diagnostic
Network (RDBO) for the standardization of laboratory tests with
LOINC.
Controlled vocabularies or terminological standards are critical to
ensure the efﬁcient use of clinical data.
However, most clinical information systems use their own/local
terminologies that makes the exchange of data a very difﬁcult task.
In order to solve this problem, it is necessary to “map” the local
terms to normalized or standardized terms.
LOINC® (Logical Observation Identiﬁers Names and Codes) is a
universal coding system for identifying clinical and laboratory
observations that facilitates the exchange and grouping of results
for clinical care, research, results management and many other
purposes. Its use in the microbiology laboratory is widely adopted

0009-8981/$ – see front matter
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worldwide for the request of diagnostic tests, the information of
quantitative or nominal results, antibiotic sensitivity, etc.
SNOMED CT® (Systematized Nomenclature of Medicine - Clinical
Terms) is the leading global clinical terminology that allows
consistent recovery of clinical information for a wide range of
purposes. In the microbiology laboratory, it is widely used to report
non-quantitative results, for example: microorganisms.
The combined use of both terminologies has been reported in
many initiatives included in the “Using LOINC SCT together_2014”
guide”.
In this work we have mapped the laboratory tests of a uniﬁed
microbiology catalog of reference with LOINC® (Logical Observation
Identiﬁers Names and Codes, Regenstrief Institute, Inc.) and SNOMED
CT® (Systematized Nomenclature of Medicine - Clinical Terms,
SNOMED International) to specify the specimen with a high level of
detail.
The purpose of this work is the standardization of a reference
catalog in microbiology in order to develop and promote the
adoption of controlled vocabularies that allow efﬁcient semantic
interoperability.
Methods
First, a reference catalog has been agreed by the microbiology
laboratories of the ﬁve Clinical Management Units of Osakidetza.
Once this catalog has been reﬁned and validated, each of the tests
has been mapped to the LOINC terminology. Internal laboratory tests
that do not lead to a result in a clinical report are beyond the scope of
this work.
The ﬁnal version of this reference catalog contains 3426 tests that
includes: Cultures, microscopy and staining, immunodiagnostic,
molecular diagnosis, uranalysis etc. Due to the granularity of the
sample, the terminology SNOMED CT has been used to complement
the detailed information of the sample or specimen (anatomical site,
sample collection procedure, etc.).
The tests were mapped to LOINC using the ctMAP® tool (Bitac
tool that contains a terminological data base with N400,000 local test
synonyms in different languages normalized to LOINC, version v1.0
and RELMA® (automatic coding assistant of the Regenstrief Institute,
version 6.22 Release 2017-12-15).
LOINC data model. LOINC® Regenstrief Institute, Inc.
Each LOINC term is composed of six main axes: (1) component or
analyte (for example, ‘Adenovirus’) also known as description, (2)
property or measure that contains characteristics of what is
measured as Mass, Substance, …, (3) aspect of time (eg, ‘Point in
time’), (4) specimen or type of sample (eg, ‘Stool’), (5) scale (eg,
‘Ordinal’) and (6) method (eg, ‘Probe.amp.tar’). Class (7) is not a
main axis of LOINC. The formal name of LOINC is fully speciﬁed
because it contains enough information to distinguish between
similar measurements that have different clinical meanings. The
version of LOINC used in this work has been v2.63 (86,528 terms,
2017-12-15).

Results
LOINC mapping. In an initial phase of this work 1366 tests (40%)
were mapped with a LOINC code and 2060 tests (60%) were
identiﬁed as PROPOSE or tests that must be requested as a new
LOINC code (1537 unique proposals that have been requested to the
Regenstrief Institute). After the last version of December 2017 with
new content, it was possible to map 2012 tests, it means 19% more.
After the last release of December 2018 more new LOINC codes
have been added allowing to complete the catalog mapping. New
content has been created in the LOINC database for all areas of the
catalog.
Mapping of specimen with LOINC+SNOMED CT. 163 different
types of specimens with different levels of granularity have been
identiﬁed in the catalog (eg: Biopsy of cornea, brain, bone, skin, etc.).
The main specimen has been identiﬁed with the axis “System” of
LOINC (eg: Tissue) and the different speciﬁcations of the specimen
have been identiﬁed with 115 different SNOMED CT codes (eg:
structure of the cornea, brain, etc.). The main hierarchies used were:
body structure (54%), procedure (11%), morphological abnormality
(10%), physical object (11%), substance (5%), specimen (5%), others
(4%).
Conclusions
The adoption of clinical standards such as LOINC and SNOMED
CT enables the standardization of a reference catalog in microbiology. Achieving this semantic interoperability will facilitate the
efﬁcient use of the data in the electronic medical record with
different purposes: results interchange, creation of predictive
models and clinical decision support systems, better usage of
resources avoiding duplicities, aggregation of data for quality,
population studies, etc. The creation of new content in the LOINC
database will make it possible to complete the subset of microbiology allowing the establishment of a methodology for mapping
laboratory tests of different catalogs with different levels of
granularity.
doi:10.1016/j.cca.2019.03.234

M137
The impact of outlier detection and removal on studies of
biological variability
A. Sitcha,b, S. Malletta,b, J. Deeksa,b
a
Institute of Applied Health Research, University of Birmingham, UK
b
NIHR Birmingham Biomedical Research Centre, University Hospitals
Birmingham NHS Foundation Trust and University of Birmingham, UK
Background-aim

SNOMED CT data model. SNOMED CT® SNOMED International.
The components of SNOMED CT are structured into concepts,
terms/descriptions and relationships. Its hierarchical structure of
multiaxial logic allows to express information with different levels of
detail and precision. The concepts of SNOMED CT are related to each
other within a hierarchy of subtypes. The clinically relevant concepts
in SNOMED CT fall under one of the 17 hierarchies that comprise it.
The SNOMED CT version used in this work has been the Spanish
Edition 20,171,031.
0009-8981/$ – see front matter

Biological variability (BV) studies measure the natural variability
in test results occurring between and within individuals. BV
estimates can guide appropriate use of tests for monitoring and
diagnosis. Analysis of these studies routinely involves detecting and
eliminating outliers. The risk of outlier removal inappropriately
reducing estimates of variability is not known.
We aim to estimate the impact of commonly used methods to
remove outliers in BV studies.
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Methods

Methods

As biomarker data typically have a skewed distribution, measurements yijk were simulated following a log-normal distribution
according to the model ln(yijk) = ln(⎧) + ln(〈i) + ln(ßij) + ln
(∑ijk) where ln(〈i)~N(0,⌠G2), ln(ßij)~N(0,⌠2I ), ln(∑ijk)~N(0,⌠A2) for
patients i = 1,..,20, observations per patient j = 1,..,4 and assessments per observation k = 1,2. Analytical (⌠A), within-individual (⌠I)
and between-individual (⌠G) standard deviations used were 0.5, 1
and 2 respectively. We randomly introduced outliers mimicking
missed digit or laboratory errors, changing values by a factor of 10
or 2.
Outlier detection was performed using Cochran C test, Reed's
Criterion, Tukey IQR rule, Dixon's Q test, Grubbs's test and ± 3SD.
5000 simulations were run and results compared with the simulation
parameters.

All laboratory examination codes from the DNL in 2016 were
analyzed. The local laboratory examination codes were compared
with NPU codes from the NPU database.

Results

The majority of the laboratory results was deﬁned by the NPU
terminology and the Danish extension. Although, the local codes
represented a small fraction of the laboratory results, there were
slightly more local codes than DNK/NPU codes in use.

With outlier detection and removal used, in the absence of
outliers, analytical, within-individual and between-individual variability were underestimated. Unnecessary removal of measures
varied between methods; median (Q1, Q3) [min, max] removed for
5000 simulations using Cochran C test 2(0,4)[0,30] and Dixon's Q
test 0(0,0)[0,0]. Cochran C test and Tukey's IQR rule created the
greatest bias (−10.6 × 10−4, −15.5 × 10−4 and − 85.5 × 10−4 for
analytical, within-individual and between-individual standard deviations respectively).
There were differences in the ability of outlier detection methods
to detect real outliers dependent on the number present. Outliers
correctly identiﬁed and removed ranged from a median of 0% to
100%.
Conclusions

Results
We extracted 138,853,446 laboratory results, in which 95% were
deﬁned by 3947 DNK/NPU codes, and the remaining by 4087 local
codes. A temporary analysis of latter showed various name
structures with identical names, misspellings, local terms and
abbreviations. We identiﬁed 38% of the local codes were used for
the laboratory quality programs or research projects.
Conclusions

• At least 130 million laboratory measurement results were produced
and communicated in the Danish health care.
• The NPU terminology provided semantic interoperability infrastructure for the Danish laboratories, coded 95% of all laboratory
measurement results in 2016.
• Seven million laboratory examination results were deﬁned by local
terminologies.
doi:10.1016/j.cca.2019.03.237

M140

Identiﬁcation of outliers in BV studies should lead to data
checking and correction where necessary. However, sensitivity
analyses should be performed as outlier detection methods may
lead to underestimation of measures of variation.

Design and performance of ASAT and LDH reporting algorithms
for hemolyzed specimens including correction within quality
speciﬁcations

doi:10.1016/j.cca.2019.03.235

H. Van Rossum, S. Colak, T. Onur, F. Opdam, D. Van Den Broek
The Netherlands Cancer Institute, The Netherlands
Background-aim

M139
International Standardized Medical Laboratory terminology used
in a national laboratory portal
Y.B.L. Hansen, T. Tjørnelund, K.M. Lyng
Danish Health Data Authority, Copenhagen, Denmark

In vitro hemolysis is a major operational challenge for
medical laboratories. A new experimental design was used to
investigate under what conditions algorithms could be designed
to report either quantitative or qualitative ASAT and LDH results
outside the manufacturer's hemolysis speciﬁcations. Quantitative corrections were required to meet pre-speciﬁed quality
speciﬁcations.

Background-aim
Methods
To avoid errors in communication of laboratory results in the
Danish health care, the international medical laboratory terminology,
the Nomenclature for Properties and Units (NPU) and the Danish
extension (DNK) provide common terminology between multiple
parties. However, a previous paper has reported the use of local
terminologies. To demonstrate the extent use of the local, national
and international terminologies and to understand the intentions of
the local codes, we have initiated a study to analyze the national
repository, Danish National Labdatabank (DNL).
0009-8981/$ – see front matter

Blood drawn from 25 patients was used to determine patient
sample-speciﬁc effect of hemolysis on ASAT and LDH concentrations.
ASAT, LDH and hemolysis index were determined using a Cobas 6000
analyzer. Correction factors were determined and the accuracy of the
correction was investigated. Reporting algorithms were designed
based on i) the manufacturer's cutoff for the hemolysis index, ii)
corrections within the total allowable error speciﬁcation and iii)
qualitative reporting based on obtained results. The performance of

Abstracts / Clinica Chimica Acta 493 (2019) S109–S115

the reporting algorithms was retrospectively determined by
recalculating 6 months of ASAT and LDH results.
Results
All generated hemolytic samples had ASAT/LDH results equal to
or greater than the original result. Furthermore, no correction for
ASAT/LDH results below the upper limit of normal was possible,
while results equal to or greater than the upper limit of normal
could, up to mild hemolysis, be corrected within the total error
criterion. The reporting algorithms allowed reporting 88.5% and
85.9% of otherwise unreported ASAT and LDH results, respectively.

reference standards determined at various time intervals, all related
to the start of an intervention. Furthermore BReC-plots could be
obtained and biomarker-response based medical tests could be
designed and validated.
Conclusions
The Re-marker platform was developed in order to support
studies investigating the diagnostic performance of longitudinal
(tumor) biomarkers and the design and validation of biomarkerresponse based test.
doi:10.1016/j.cca.2019.03.239

Conclusions
An approach is presented that allows to generate evidence-based
reporting algorithms for ASAT and LDH compatible with pre-speciﬁed
quality speciﬁcations. The designed algorithms resulted in a signiﬁcant
reduction of otherwise unreported ASAT and LDH results.
doi:10.1016/j.cca.2019.03.238

M141
Development of the re-marker platform to support diagnostic
studies of longitudinal (tumor) biomarkers
H. Van Rossumb, R. Moritzb, M. Mullerb, C. Korseb, D. Van Den Broekb,
P. Baasb, V. Van Den Noortb, J. Ten Hoeveb, M. Van Den Heuvela
a
Radboud University Medical Center, The Netherlands
b
The Netherlands Cancer Institute, The Netherlands
Background-aim
Most tumor biomarkers routinely used in cancer care are recommended to be used in a longitudinal follow-up setting. Applications
include: detection of recurrent disease after curative treatment and
determining (non-)response to cancer treatment. Clinical interpretation of these consecutive biomarker results is often challenging; not
supported by clinical evidence and generally based on expert opinion.
To improve and support diagnostic studies of longitudinal biomarkers
and to make diagnostic studies of longitudinal (tumor) biomarkers
more accessible, a platform entitled “Re-marker” was developed.

M142
Comparison of variant calling algorithms in NGS analysis
M. Barquine, C. Pérez-Barriosd, E. Sáncheze, M. Auglytėe, S. Sanze, N.
Ortize, A. Rodrigueze, L. Gutierreza, A.C. Sanchez Ruiza, M. Provenciof,
J. Maynouc, A. Romerob
a
Familial Cancer Unit, Medical Oncology Department, Hospital
Universitario Puerta de Hierro, Majadahonda, Spain
b
Familial Cancer Unit, Medical Oncology Department, Liquid Biopsy
Laboratory, Medical Oncology Department Hospital Universitario Puerta
de Hierro, Majadahonda, Spain
c
Hospital Sant Joan de Déu, Barcelona, Spain
d
Laboratory Medicine Department, Hospital Universitario Puerta de
Hierro, Majadahonda, Spain
e
Liquid Biopsy Laboratory, Medical Oncology Department, Hospital
Universitario Puerta de Hierro, Majadahonda, Spain
f
Medical Oncology Department, Hospital Universitario Puerta de Hierro,
Majadahonda, Spain
Background-aim

An ICT environment was designed that required: i) uploading of
clinical study data including longitudinal biomarker data and clinical
reference standards for response/non-response, ii) worksheet to be
able to generate BReC plots (Biomarker response characteristic
plots), iii) worksheet to be able to design and validate biomarkerresponse based medical test.

NGS tools have recently become widely used a for diagnostic
procedures. A known example is the detection of BRCA1 and BRCA2
mutations in ovarian and breast cancer patients in which a
hereditary cancer suspected.
To interpret these data, there is a need to create bioinformatics
pipelines capable to analyze the NGS data, obtaining genetic
information that is relevant for the patient from raw data.
There is a huge amount of different bioinformatic algorithms,
suffering regular changes and improvements. In this way, we can
ﬁnd different algorithms to carry out the preprocessing (Prinseq,
cutadapt or Trimmomatic), alignment (Novalign, Mosaik, Bowtie
or BWA), variant calling (such as GATK, Freebayes, SAMtools or
Varscan). Noteworthy, NGS results can be different according
to the bioinformatic algorithm used. Therefore, selecting a
bioinformatic tool for diagnostic procedures remains a complex
election.

Results

Methods

ICT infrastructure was designed based on HTML and Tableau© for
the graphical interface and MSSQL and R-scripts to support dataset
management and statistical/mathematical analysis. The platform
allowed uploading data of various patient cohorts to support
diagnostic validation studies. Data should include longitudinal
(tumor) biomarkers analyzed within the patient cohorts and clinical

Germline DNA from 18 breast cancer patients with familial
disease were analyzed by NGS. The DNA was extracted from
peripheral blood using Maxwell® 16 Blood DNA Puriﬁcation Kit.
The amplicon-based library was realized using Multimplicom BRCA
MASTR™ Dx, and sequencing was performed in Miseq Illumina using
MiSeq Reagent Kit v2 (500-cycles).

Methods

0009-8981/$ – see front matter
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A thoroughly comparative analysis of different Variant calling
algorithms was performed. The chosen algorithms were GATK,
SAMtools and Varscan.
Results
The pipeline began with a quality control check, selecting the ﬁles
with a high depth read. The alignment was performed with BWAMEM algorithm. The BAM ﬁle obtained was analyzed with selected
variant calling algorithms.
A total of 76 different variants were found, of which 44 (57.9%)
were common to the three algorithms. Two mutations (2.6%) were
found only by Varscan, and 26 (34.2%) only by GATK. All the variants
detected by Samtools were detected by the other two, except for one
mutation, which Varscan did not detect.
Conclusions
The overlapping number of mutations between different pipelines is rather low. This is in agreement with previous reports. GATK
algorithm reported the highest number of mutations. Since all
mutations that are reported to the patient have to be conﬁrmed by
Sanger sequencing. Using a tool able to detect the largest number of
changes in patients' DNA that might the best strategy.

Results
In UH-Pd, PSA requests declined (|2:p b .001, p for trend b0.001),
while they increased in Ext-H (|2:p b .0001, p for trendb0.0001). CEA
did not vary in UH-Pd nor in Ext-H (p:ns). CA 15–3 was reduced in
UH-Pd only (|2:p = .2167, p for trend = 0.0433). AFP, CA 19–9 and
CA 125 did not vary over the 4-years study in UH-Pd, while in Ext-H
AFP (|2:p = 0,016, p for trend = 0.042) and CA 19–9 (|2:p = .0028, p
for trend = 0.0003) increased. 1425 retesting were registered in ITTM: 63% CEA, 19% PSA and 18% CA 15–3. Retesting was higher in
medical area (67%), surgery (12%) and gastroenterology (9%), and
lower in oncology (3%) and urology (0.4%). For CEA, 57% retesting
reason was “suspected new tumor”.
Conclusions
an IT-TM guided tool for appropriate TM retesting was developed and demonstrated to reduce the overall number of PSA and CA
15–3, not of CEA requests. The success of the IT-TM was mainly
observed in specialized areas, its failure in general medical area. Our
data indicates that TM retesting, CEA in particular, is often
inappropriate.
doi:10.1016/j.cca.2019.03.241

doi:10.1016/j.cca.2019.03.240
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A structured database with drug-laboratory test interactions as a
facilitating tool for the consulting role of laboratory specialists

Tumor markers retesting: Development of an it-based algorithm
A. Aitab,d, A. Padoanb,d, M. Biasioc, P. Fogara, M. Pellosoa, M. Plebanib,d,
D. Bassob,d
a
Department of Laboratory Medicine, University-Hospital, Padova, Italy
b
Department of Medicine-DIMED, University of Padova, Italy
c
Information Technology University-Hospital, Padova, Italy
d
Department of Laboratory Medicine, University-Hospital, Padova, Italy
Background-aim
The use of tumor markers (TM) is appropriate mainly for
monitoring. The minimal retesting intervals (MRI) vary and depend
on TM, tumor type and monitoring time (early/late follow-up). To
improve appropriate TM retesting, our aim was to develop and
validate an informatic algorithm (IT-TM) supporting TM retesting.
Methods
IT-TM was developed for CEA, CA 15-3 and PSA and applied to the
University-Hospital of Padova (UH-Pd) IT system for the requiring
clinicians. Different MRIs were identiﬁed (guidelines and sharing
with clinicians): 1, 3 and 6 months for post-surgery, early and late
follow-up respectively. When MRI is b1 year, the IT-TM requires the
choice (drop-down menu) of the clinical reason for retesting
including the possibility to overcome any limitation by selecting
“suspect of new tumor”. TM requests from external hospitals (Ext-H)
were not IT-TM guided. TM requests trend before (2 years) and after
(2 years) IT-TM application (October 2016) was evaluated. For
comparison AFP, CA 19-9 and CA 125 were included.

0009-8981/$ – see front matter

W.P. Verboeket- Van De Venne, J.A. Van Balveren, L. Erdem-Eraslan, J.
Van Den Heuvel, A.E. Loot, M. Matic, N.J. Mattheij, M.P. Schuijt, R.J.
Verheul, R.M. Hoedemakers
Working Group on Drug-Laboratory test Interactions, Dutch Society for
Clinical Chemistry and Laboratory Medicine (NVKC), The Netherlands
Background-aim
Knowledge and correct interpretation of drug-laboratory test
interactions is important for the physician, the pharmacist and the
laboratory specialist. Deviating laboratory test results may indicate
an adverse reaction or toxicity of drugs. On the other hand, the use
of drugs can lead to an erroneous interpretation of laboratory
test results, resulting in a wrong diagnosis, incorrect treatment or
unnecessary follow-up.
The aim of the structured database is to provide an up-to-date
overview of the literature on drug-laboratory test interactions with a
commentary text for the healthcare professional to support laboratory test interpretation.
Methods
The database is based on the Dutch guideline on drug-laboratory
test interactions, published in 2016. It describes a method for
evaluating, validating and documenting drug interactions with
laboratory tests, based on scientiﬁc literature and other available
sources. Since 2017, members of the Dutch Society for Clinical
Chemistry and Laboratory Medicine (NVKC) have access to the
assessed drug-laboratory test interactions via an online database.
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Results
More than 30 drug-laboratory test interactions have been
described in the guideline; this involved a ﬁrst selection from a
much larger number of (possible) interactions reported in the
literature. Members of the society can submit suggestions for new
possible interactions to the responsible NVKC working group. The
database has currently been extended to N80 drug-laboratory test
interactions, including a wide variety of laboratory tests and
commonly prescribed drugs. The drug-laboratory test interactions
are revised every 5 years (or earlier if necessary). In close
connection, another NVKC working group (SMILE) is validating the
database in clinical practice by using a decision support system with

0009-8981/$ – see front matter

electronic linkage of the laboratory test results and data from
pharmacy records.
Conclusions
The database provides up-to-date information about druglaboratory test interactions with a conclusive commentary text. The
laboratory specialist can use the commentary text in the consultation
to healthcare professionals that request laboratory tests. This
facilitates the interpretation of laboratory test results.
doi:10.1016/j.cca.2019.03.242
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Biomarkers in cancer
T063
T061
Cancer antigen 125 (CA 125) and carcinoembryonic antigen
(CEA) ratio can identify different stages of ovarian cancer
preoperatively
S. Dasb, S. Kaushika
a
Maulana Azad Medical College, India
b
Ram Manohar Lohia Hospital, India
Background-aim
Cancer antigen 125 (CA-125)has been used for screening and
diagnosis of ovarian carcinoma. In this study we wanted to explore
the role of CA-125/CEA ratio as a biomarker of carcinoma ovary and
its utility in differentiating different stages of the cancer. The aim of
the present study was to evaluate the ability of the tumour marker
cancer antigen 125 (CA-125) in combination with carcinoembryonic
antigen (CEA to differentiate between different stages of ca ovary.
Methods
This study was done on sixty female patients who were admitted
in the gynaecology department of a tertiary care hospital diagnosed
with carcinoma ovary. The patients were at different stages of
ovarian carcinoma. The tumour markers CA-125 and CEA were
measured by electrochemiluminescence preoperatively.
Results
The mean age of the patients was 41±9 years. Among the
patients 22 patients were at stage 4 of carcinoma ovary, 19 patients
at stage 3, 11 at stage 3 and 8 patients at stage 1. The mean CA-125/
CEA ratio of stage 4 patients was 104±16, stage 3 patients was 94
±12, stage 2 patients was 61±11, stage 1 patients was 33±9. The
ratio of CA125/CEA increased with the increasing severity of
carcinoma ovary.
Conclusions
The CA-125/CEA ratio may be used as a biomarker to diagnose
ovarian carcinoma and can also be used to preoperatively identify a
different stages of the disease.
doi:10.1016/j.cca.2019.03.245

0009-8981/$ – see front matter

Comparing ROMA score for the same two periods in 2015 and
2018 in patients on observation
V. Petrović-Simović
Department for Clinical Laboratory Diagnostics, University Clinical
Center Banjaluka, Bosnia and Herzegovina
Background-aim
Measured values of HE4 and CA125 can be combined in an
algorithm called ROMA score is used for estimation of ovarian
carcinoma risk with higher diagnostic accuracy then the individual
markers. In this study, the values of ROMA score between the two
groups were compared. The goal was to see if there was a difference
between pathological and normal values in both groups and whether
the increased number of requests is justiﬁed.
Methods
Patients are divided in the two groups: ﬁrst ( I ) from 2015 (331)
and second (II) from the same period of 2018 (560). The samples were
tested for HE4 and CA125, using the Architect System (CMIA method)
by Abbott D. The ROMA score was calculated by standard formula.
Results
Patients are classiﬁed into postmenopausal (postmeno.) and premenopausal (premeno.) and further in relation to cut off values (7,4% for
premenopausal, 25,3% for postmenopausal). 95th percentile was
calculated for each group: I postmeno.: (87%), δ25,3%(23,8%), N25,3%
(96,7%); I premeno.: (22,4%), δ7,4%(6,8%), N7,4%(59,8%); II postmeno.:
(69,2%), δ25,3%(21,1%), N25,3%(96,6%); II premeno.; (18,1%), δ7,4%
(6,7%), N7,4%(69,7%). Median calculated for each group was: I postmeno.: (13,1%), δ25,3%(11,6%), N25,3%(52%); I premeno.: (5,3%), δ7,4%
(4%), N7,4%(10,7%); II postmeno.: (10,4%), δ25,3%(9,5%), N25,3%(41%); II
premeno.: (3,9%), δ7,4%(3,3%), N7,4%(11,9%). For each group, the
representation was calculated and expressed in percentages: I postmeno.: (40,5%), δ25,3%(76,9%), N25,3%(23,1%); I premeno.: (59,5%),
δ7,4%(64,5%), N7,4%(35,5%); II postmeno.: (35,9%), δ25,3%(83,6%),
N25,3%(16,4%); II premeno.: (64,1%), δ7,4%(81,3%), N7,4%(18,7%).
Conclusions
It was noted that there is a signiﬁcantly higher number of
patients in group II than in group I. The percentage of
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postmenopausal and premenopausal is same in both groups. In
postmenopausal, there is a somewhat higher percentage of normal
ROMA score in II group than in I, while this rate is signiﬁcantly
higher in premenopausal group. That implicit that criteria for HE4
and CA125 analysis is looser than in 2015. Differences in median and
95th percentile between I and II groups and their subgroups are
insigniﬁcant.
doi:10.1016/j.cca.2019.03.247

with at least one benign biomarkers positive showed 36.4% sensitivity
and 95% speciﬁcity. At maximum speciﬁcity, we estimated the
sensitivity in 22.6% for whole group at 443⎧g/L cut-off; classifying
according benign biomarkers allow increase sensitivity up to 26,9%.
Conclusions
We can conclude that the better way to use CYFRA 21-1 in pleural
effusions is classifying according to benign biomarkers.
doi:10.1016/j.cca.2019.03.248

T064
Diagnostic utility of cyfra21-1 in pleural effusions according to
benign biomarkers classiﬁcation

T065
Diagnostic beneﬁt of mindin as prostate cancer biomarker

J. Trapéa, J. Montesinosc, A. Arnaug, F. Santd, M. Salaa, O. Bernadichf, E.
Esteveb, S. Rose
a
Laboratory Medicine, Althaia Xarxa Assistencial Universitària de
Manresa, Manresa, Spain
b
Service of Internal Medicine, Althaia Xarxa Assistencial Universitària de
Manresa, Manresa, Spain
c
Service of Onoclogy, Althaia Xarxa Assitencial Universitària de
Manresa, Spain
d
Service of Pathology, Althaia Xarxa Assistencial Universitària de
Manresa, Manresa, Spain
e
Service of Pneumology, Althaia Xarxa Assistencial Universitària de
Manresa, Manresa, Spain
f
Service of Pneumology, Althaia Xarxa Assistencial Universitària de
Manresa, Manresa, Spain
g
Unit of Research, Althaia Xarxa Assistencial Universitària de Manresa,
Manresa, Spain
Background-aim
The pleural effusions are a challenge to the clinical diagnostic.
More than 20% of cases are related to cancer. The cytology is the gold
standard diagnostic method, but it has sensitivity between 45 to 60%,
therefore near the half of patients with malignant effusions need
more invasive procedures. In this context, the tumour markers can
help to diagnosis. Moreover, some pathological conditions may
increase concentrations of tumour markers in pleural ﬂuid such as
empyema, tuberculous, and inﬂammatory effusions and obtain false
positives results. Identify these conditions with routine test such as
adenosine deaminasa, C Reactive Protein is usual, identify these
possible false positives may allow improve the diagnostic performance of CYFRA21-1 in the differential diagnostic of pleural effusion.
The aim of this work is to evaluate CYFRA21-1 and to compare the
diagnostic performance of this strategy.
Methods
We analysed CYFRA21-1, ADA, CRP, and differential count of
leukocytes in ﬂuid from 643 consecutive no diagnosed pleural
effusions.
Results
The sensitivity and speciﬁcity obtained for CYFRA21-1, at 175⎧g/L
cut-off, were 38.7% and 97.3% respectively for whole group. When
classifying according positivity of benign biomarkers the group with
negative showed a 98.2% speciﬁcity and 39% sensitivity in effusions

L. Hanouskováa, K. Kotaškaa, R. Průšaa, J. Řezáčb, Š. Veselýb
a
Department of Clinical Biochemistry and Pathobiochemistry, Charles
University 2nd Faculty of Medicine and University Hospital Motol,
Prague, Czech Republic
b
Department of Urology, Charles University 2nd Faculty of Medicine and
University Hospital Motol, Prague, Czech Republic
Background-aim
It has been shown that decreased expression and activity of
extracellular matrix protein mindin correlate with various types of
cancer including breast, colon and lung. Aim of the presented study
was to investigate the serum mindin levels in prostate cancer.
Methods
Serum concentrations of mindin were measured by commercially
available enzymatic immunoassays (Cusabio, WuHan, China) in
group of 56 patients with prostate cancer (mean age 68 years) and
in group of 29 healthy men (mean age 64 years). The patients were
divided in three groups according to the severity of the carcinoma
(Gleason Score b 7 less severe tumors, GS = 7 – medium tumors , GS
N 7 severe tumors).
Results
Concentrations of Mindin in serum mindin were signiﬁcantly
elevated in the group of healthy individuals on the contrary to the
patients with prostate cancer (2.12 ng/ml vs. 0.78 ng/ml, with p =
0.0007, AUC = 0.705). The concentration of minidin in patients with
Gleason score b 7 and with GS ε7 were signiﬁcantly decreased compared
to the control group (p = 0.0229 and p = 0.0106, respectively).
Conclusions
Concentrations of mindin were decreased in patients with
prostate cancer. Mindin appears to be a promising diagnostic marker
useful in the diagnosis of prostate cancer.
Supported by Ministry of Health, Czech Republic - conceptual
development of research organization, University Hospital Motol,
Prague, Czech Republic 00064203.
doi:10.1016/j.cca.2019.03.249
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T066

T067

The correlation between serum SPINK1 and CA 15-3

The alterations in alcohol dehydrogenase and aldehyde dehydrogenase activities in lung cancer cells

I.W. Masfufa, M. Fattah
PT. Prodia Widyahusada, Tbk, Indonesia

K. Orywalc, W. Jelskic, M.D. Kozłowskia, B. Mroczkob
Department of Thoracic Surgery, Medical University of Bialystok,
Poland
b
Department of Biochemical Diagnostics and Department of Neurodegeneration Diagnostics, Medical University of Bialystok, Poland
c
Department of Biochemical Diagnostics, Medical University of Bialystok,
Poland

a

Background-aim
Breast cancer has been one of the most threatening health
problem in the world. In Indonesia, the prevalence of breast cancer
was 0.5% in year 2013. CA 15-3 is a tumor marker that has been used
frequently for diagnosis. The characterization of SPINK1 as secretion
factor in urine sample of ovarium cancer patients, SPINK1 expression
in other cancers has been studied further and found not only in
urine, but also in serum and tumor tissue. This study aimed to
evaluate the correlation between SPINK1 and CA 15-3.
Methods
Samples of female patients who performed CA 15-3 were
followed by SPINK1 testing. The subjects were grouped based on
CA 15-3 (low, medium, and high) values compared with SPINK1
values. CA 15-3 examination was performed by chemiluminescent
method while SPINK1 was based on ELISA method.
Results
Level SPINK1 has a signiﬁcant correlation with CA 15-3 (p = 0.01,
r = 0.31). In group with CA 15-3 values b15 U / mL showed a
negative correlation (r = - 0.594, p b0.01). While in the CA 15-3
group with 15-30 U / mL showed a signiﬁcant positive correlation (r
= 0.382) at 95% conﬁdence interval. In high CA 15-3 group, the
SPINK1 score had a positive correlation at the 95% conﬁdence
interval. In high CA 15-3 values, plot curves showed no correlation
which could be due to a small sample size of 19% when compared to
the other group. There is a possibility that SPINK1 can act as an acute
phase reactant although the value of CA 15-3 is low. It seems that
there is an acute phase in patients with low value of CA 15-3 which
possibly predict unfavorable condition earlier. Studies show that
diagnostic sensitivity for CA 15-3 were lower in patients with early
stage breast cancer. In normal patients, SPINK1 actually is expressed
in pancreas, colon, and other gastrointestinal tract. This is also one of
the reason why SPINK1 is positively express in low level of CA 15-3.
Meanwhile, It is highly expressed in prostate, lung, and breast
cancer. This study can be a preliminary study since did not provide
clinical information of each patients whether they already had cancer
or normal.
Conclusions
The results suggested that SPINK1 values showed signiﬁcant
negative correlations in patients with CA 15-3 values = b15 U/mL
which could be an acute phase predictor. Meanwhile, a positive
correlation was shown in patients with CA 15-3 values between 15
and 30 U/mL. Serum SPINK1 may be utilized to evaluate patient
condition in early stages but further studies to compare between
serum SPINK1 and CA 15-3 were needed to conﬁrm the correlation
in healthy and breast cancer condition.

Background-aim
In the course of many cancers, changes in the ADH (alcohol
dehydrogenase), its isoenzymes and ALDH (aldehyde dehydrogenase) activities were observed. These enzymes can play a crucial
regulatory role in initiation and progression of malignant diseases by
participation in metabolism of many biologically important substances and elimination of toxic acetaldehyde. The aim of this study
was to determine the differences in the activity of ADH isoenzymes
and ALDH in normal and cancerous lung cells.
Methods
The study material consisted of 36 cancerous lung tissues (18
adenocarcinoma, 18 squamous cell carcinoma). Class III, IV of ADH
and total ADH activity were measured by the photometric method
and class I, II ADH and ALDH activity by the ﬂuorometric method.
Results
The activities of class II and III ADH were signiﬁcantly lower in
lung cancer cells compared to histologically unchanged lung tissue.
The median ADH II activity in cancer group was 1.211 nmol/min/mg
of protein and 2.168 nmol/min/mg of protein in noncancerous cells,
what established decrease about 1.8 times. The median ADH III
activity in lung cancer was 2.151 nmol/min/mg of protein and was
lower about 3.8 times than in healthy tissue (8.159 nmol/min/mg of
protein). In adenocarcinoma both, ADH II (0.780 nmol/min/mg of
protein) and ADH III (2.026 nmol/min/mg of protein) activities were
signiﬁcantly lower but in squamous cell carcinoma, only ADH class III
(4.255 nmol/min/mg of protein) was signiﬁcantly decreased than in
control group.
Conclusions
In conclusion, we can state that among all of the ADH isoenzymes
studied, the activities of class II and III demonstrate a statistically
signiﬁcant differences between histologically unchanged and cancerous tissues. Decreased activity of isoenzymes class II ADH may
result disturbances in retinoic acid biosynthesis, resulting in its
deﬁcit. Lower ADH III activity may leads to depletion of glutathione,
and in consequence generation of reactive oxygen species and
induction of oxidative stress leading to cancer development.
Moreover, a deﬁciency of ADH III activity can make lung tissue more
vulnerable to nitrosative stress. These data suggest that decreased
activities of ADH class II and III can contribute to cancer risk in the
human lung.

doi:10.1016/j.cca.2019.03.250
doi:10.1016/j.cca.2019.03.251
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T068
Correlation between CA 125 and interleukin 10 serum levels in
patients with ovarian cancer
J. Petrov
Public Health Organization “ZELEZARA”, Skopje, Macedonia

history and normal PSA levels was enrolled to the study.
Thymidinekinase-1, Chromogranin, Endoglin in serum and SPINK-1,
Endoglin, Annexin and TIMP-1 in urine were measured by comercially available enzymatic immunoassay kits. Analytes in urine
were adjusted to creatine. Urinary creatine was measured in all
samples by enzymatic creatinase method.
Results

Background-aim
CA-125 also known as MUC-16 is a protein that has application like
tumor marker and may be elevated in the blood of some patients with
speciﬁc type of cancers especially focused of diagnosis and prognosis
of Ovarian cancer. MUC-16 has role in advancing tumorigenesis and
tumor proliferation by few mechanisms but we will focus protective
role of MUC-16 on the tumor from the immune system with binding
with Galectin-1 who suppress Th1 and Th17 cells via Interleukin 10.
Methods
In this study we collect blood samples from 40 postoperative
patients with Ovarian Cancer and we perform ELISA tests for CA-125
and IL-10 on the samples. Reference range for CA-125 were b35 U/ml
and for IL-10 b7.9 pg/ml respectively.
Results
We found good correlation between High values of CA-125 and
IL-10. Out of 40 patients 31 has CA-125 Values over 35 /ml and Nine
patients of them who have CA-125 levels over 80 U/ml also have IL10 Values over 17 pg/ml.

Concentrations of analytes were as follows (median ± SEM): Sthymidinkinase - Control group: 0.495 pmol/l ± 0.37, patients: 1.755
pmol/l ± 2.11, AUC = 0.854, p b 0.0001). S-chromogranin - control
group: 114.5 pg/ml ± 41.3, patients: 120 pg/ml ± 88.6, AUC = 0.59;
P=0.16). S-Endoglin - control group: 0.835 ng/ml + 0.416, patients:
0.782 ng/ml ± 0.322, AUC = 0.508, p b 0.90). U-SPINK-1 control
group: 1.548 ng/ml ± 1.72, patients: 1.595 ng/ml ± 2.7, (AUC =
0.53; p = 0.6582). U-Endoglin control group: 0.404 ng/ml ± 0.270,
patients: 0.379 ng/ml ± 0.454 (AUC = 0.51; p = 0.8692). U-Annexin
control group: 0.176 ng/ml ± 1.296, patients: 0.184 ng/ml ± 0.598
(AUC = 0.513; p = 0.8393). U-TIMP-1 control group: 13.128 pg/ml
± 197.4, patients: 7.75 pg/ml ± 866 (AUC = 0.552; p = 0.5605).
Conclusions
Concentrations of serum timidinkinase are signiﬁcantly elevated
in patients with prostaete cancer and appears to be a promising
diagnostic marker useful in the diagnosis of prostate cancer.
Supported by Ministry of Health, Czech Republic - conceptual
development of research organization, University Hospital Motol,
Prague, Czech Republic 00064203.
doi:10.1016/j.cca.2019.03.253

Conclusions
Beside small number and complexity of the tumor immunology with
this study we try to demonstrate some correlations between well known
and new tumor biomarkerс. We suggest further studies for investigation
role of Immunosuppressive Interleukins in Oncologic diseases
doi:10.1016/j.cca.2019.03.252

T070
Descriptive analysis of the variation in the concentrations of
certain tumor markers in patients with clinical suspicion of lung
cancer in our health area

T069

J. Liró Armenteros, A. Barco Sánchez, J.M. Maesa Márquez, C.
González Rodriguez
Hospital Virgen Macarena, Spain

New biomarkers of prostate cancer

Background-aim

L. Hanouskováa, K. Kotaškaa, R. Průšaa, J. Řezáčb, Š. Veselýb
a
Department of Clinical Biochemistry and Pathobiochemistry, Charles
University 2nd Faculty of Medicine and University Hospital Motol,
Prague, Czech Republic
b
Department of Urology, Charles University 2nd Faculty of Medicine and
University Hospital Motol, Prague, Czech Republic

Our objective was to know how plasma concentrations of tumor
markers (TM) of lung cancer vary in patients with clinical suspicion
from November 2016 to August 2018, as well as its relationship to
the ﬁnal diagnosis of them.

Background-aim

A descriptive cross-sectional observational study was conducted
in 196 samples from patients with suspected lung cancer, distributed
among 143 men (73%) and 53 women (27%), aged between 38 and
94 years old, in the period between November 2016 and August
2018.
A database was created in the IBM SPSS version 25 statistical
package with the following variables: Diagnosis, age, smoking habit,
sex, creatinine, GGT, Bilirubin, CEA, Ca 15.3, Ca 125, Ca 19.9, CYFRA,
ProGRP, Enolase, SCC and hemolytic, lipemic and icteric indexes.
The biochemical parameters have been analyzed with the Roche
Diagnostic Cobas 8000 autoanalyzer.

Prostate cancer is the most common cancer and the second
leading cause of cancer-related death affecting men in the world. The
aim of the study was search for new biomarkers of prostate cancer
with sufﬁcient speciﬁcity to reduce indicated biopsies.
Methods
56 patients with prostate cancer (mean age 68 years) and control
group of 29 healthy men (mean age 64 years) without urological

Methods
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An exploratory and descriptive data analysis was carried out.
Qualitative variables have been described by frequency tables and
percentages. Quantitative ones through measures of centralization
and dispersion.
To relate the diagnosis of cancer or not to sex and smoking, the
Chi-square test has been applied.
To relate two numerical variables, the Pearson correlation
coefﬁcient was made.
To compare the means between the two groups (lung cancer/
non-lung cancer) the student T test was applied for independent
data, once the requirements of randomness, normality and equality
of variances were validated.
Results
The distribution by sex in both groups was similar, with no
signiﬁcant differences (p = 0.00005).
Differences have been found in the distribution of both groups of
patients according to smoking habits (p = 0.055).
The distribution of creatinine, bilirubin, Ca 125, Ca19.9, ProGRP,
SCC, hemolytic and lipemic indexes are the same in the group of
patients diagnosed with cancer of lung than in the group in which it
has not been diagnosed.
The distribution of GGT, CEA, Ca 15.3, CYFRA, Enolase and icteric
index are not the same in both group of patients.
Conclusions
A ﬁrst assessment of the smoking habit, GGT, CEA, Ca 15.3, CYFRA
and Enolase are very useful to include the patient as high or low risk
and thus know the need to deepen further in subsequent studies.

the ROC curve has been performed and its area under the curve has
been calculated.
Results
Signiﬁcant differences have been found in the mean of CEA,
CYFRA and enolase (p =0.001, p =0.0005 and p =0.007 respectively) of both groups.
In the rest of TM there are no signiﬁcant differences in the means
of both groups.
In the identiﬁcation of risk factors, it turns out that:
Patients with CEAN5 ng/ml are 3.47 more likely to have lung
cancer [CI 95%: (1,74; 6,97), p=0,001] Patients with CYFRAN3.3
ng/ml are 4.879 more likely to have lung cancer [CI 95%: (2.41, 9.86),
p =0.0005] Patients with EnolaseN18 ng/ml are 5.27 more likely
to have lung cancer [CI 95%: (1.54, 18.13), p =0.008] Smoking
patients have 2.10 more probabilities than non-smokers [CI 95%:
(1.04, 4.21), p =0.037]
The model developed is the following:
CEA: p= 0,012; OR= 2,707; CI: (1,24; 5,87)
Smoking habit:
p= 0,020; OR= 2,636; CI: (1,16; 5,98) Enolase: p= 0,036; OR=
4,152; CI: (1,95;15,74)
CYFRA: p= 0,001; OR= 3,773; CI: (1,73;
8,22)
Likelihood ratio indicates that the model ﬁts well with the data (2LL = 169.71).
The area under the curve ROC (0.784) shows good discrimination
power.
Conclusions

doi:10.1016/j.cca.2019.03.254

T071
Algorithm of the use of tumor markers (TM) in the early
diagnosis of lung cancer in our health area
J. Liró Armenteros, A. Barco Sánchez, M. De Toro Crespo, C. González
Rodriguez
Hospital Universitario Virgen Macarena, Spain
Background-aim
Our objective was to ﬁnd the relationship between plasma
concentration of certain TM with the diagnosis of lung cáncer.
Methods
A cross-sectional analysis was conducted in 196 patients with
suspected lung cancer, from November 2016 to August 2018. The
variables studied are: CEA, Ca 15.3, Ca 125, Ca 19.9, CYFRA, ProGRP,
Enolase, SCC and smoking habit, using Roche Diagnostics Cobas
analyzer. The MT have been studied as a dichotomous variables
according to their clinical cut-off point and a bivariate inferential
analysis has been carried out dividing the patients into two groups
according to the diagnosis. A univariate binary logistic regression
model was developed and, with those signiﬁcant variables, a
multivariate logistic regression model was performed. To assess the
ability to discriminate between people with and without lung cancer,

The combined use of TM increases their sensitivity, being of great
help in the diagnosis, improving the response time.
This model could be used as a pre-screening test for patients. If it
is positive, the rest of the tumor markers could be made, and if not, it
could be a saving.
doi:10.1016/j.cca.2019.03.255

T072
The role of chemokine CXCL-8 in adenocarcinoma of esophagus
(AC)
S. Pączeka, M. Łukaszewicz-Zająca, A. Kulczyńska-Przybikb, M.
Kozłowskic, M. Szmitkowskia, B. Mroczkob
a
Department of Biochemical Diagnostics, Medical University of
Białystok, Poland
b
Department of Neurodegeneration Diagnostics, Medical University of
Białystok, Poland
c
Department of Thoracic Surgery, Medical University of Białystok,
Poland
Background-aim
Esophageal cancer is common malignancy, characterized by rapid
progression and late stage of patients’ diagnosis. C-X-C motif
chemokine 8 (CXCL-8), known as interleukin 8 (IL-8), belongs to a
subfamily of CXC chemokines. This protein might play a role in
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tumor progression, including growth, proliferation, angiogenesis, and
survival of malignant cells. The aim of our study was to assess the
usefulness of measurement of serum CXCL-8 levels in AC patients in
relation to serum concentrations of classic tumor marker for this
malignancy (carcinoembryonic antigen, CEA).
Methods
The study included 40 subjects (18 patients with AC and 22
healthy controls). The levels of CXCL-8 were measured in the sera of
patients using immunoenzymatic assay (ELISA method), whereas
chemiluminescent assay was used to assess the concentrations of CEA.
Results
The serum concentrations of CXCL-8 were found to be signiﬁcantly higher in AC patients when compared to healthy volunteers
(p=0.003). There was no statistically signiﬁcant difference between
serum CEA levels in AC patients and healthy controls (p=0.073).
Moreover, diagnostic sensitivity and the area under the ROC curve
(AUC) were higher for CXCL-8 in comparison to classic tumor marker
(CXCL-8 – 83%, AUC = 0.8005; CEA – 50%, AUC = 0.7033).

Results
Obtained results indicated elevated values of CEA in 86% of male
and 83% of female patients (14% male and 17% female had normal CEA
values according referent) and elevated values of CA 19-9 in 65% of
male and 58% of female patients (35% male and 42% female had
normal CA 19-9 values) before surgery. The results have shown
signiﬁcant difference between preoperative and postoperative values
of serum CEA and CA 19-9 (pb0.001).According results the concentration of CEA was higher (4,86%) in patients after chemotherapy thаn
before its start, while concentration of CA 19-9 was higher (19.58%) in
patients before start of chemotherapy. However statistical analysis of
obtained results did not shows signiﬁcant differences in values of CEA
and CA 19-9 before start and three months after chemotherapy. 56% of
patients had survival period less than two years.
Conclusions
Tumor markers play a crucial role in detecting disease and in
assessment of response to therapy. Mainly, changes of serum levels
of tumor markers correlate with therapy effect. The effect of
treatment on tumor proliferation can be successfully estimated by
decreasing tumor marker levels.

Conclusions
doi:10.1016/j.cca.2019.03.257
Our present data suggest the potential role of CXCL8 in
adenocarcinoma of esophageal.
doi:10.1016/j.cca.2019.03.256

T074
Antiproliferative effects of thymoquinone in MCF7 and HEPG2
cancer cells involve increased ceramide levels

T073
Assessment of prognostic values of serum CEA and CA 19-9
concentration in patients with colorectal cancer
J. Tuteskac, M. Arapceskaa, V. Stojkovskib, J. Gligurovskac
a
Faculty of Biotechnical Sciences, “St. Kliment Ohridski” University,
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b
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M. Aslan, E. Afşar, S. Kaya
Akdeniz University Faculty of Medicine, Department of Medical
Biochemistry, Antalya, Turkey
Background-aim
Previous studies have shown that thymoquinone (TQ), an active
compound of black seed, has anticancer properties. However, the
antiproliferative mechanisms of TQ on cancer cells is unclear. Our
study aimed to investigate the impact of TQ on ceramide levels,
neutral sphingomyelinase activity (N-SMase) and apoptotic pathways in MCF-7 breast cancer and HepG2 liver cancer cell lines.

Background-aim
Methods
The control of chemotherapy is one of the most important
problems in oncological practice. Markers of biological activity of the
tumor are used for assessment of therapy effect. Colorectal cancer is
one of the most common causes of cancer related death worldwide.
Tumor markers for colorectal cancer can be found in the blood or in
the tumor tissue itself. CEA and CA19-9 are the most common tumor
markers for colorectal cancer that are currently utilized clinically.
Aim of this study was the assessment of the prognostic value of
tumor markers CEA and CA19-9 in patients with colorectal cancer.
Methods
In the study were included patients with colorectal cancer who
underwent surgery(n=70;males=40 and females=30, on age from
32 to 77 years). Serum samples were taken from patients before
surgery; before the start and three months after chemotherapy. The
serum values of CEA and CA 19-9 were measured by enzyme linked
ﬂuorescent immunoassay using VIDAS analyzer.

Antiproliferative effect was exerted in cancer cells via TQ
incubation at different doses and durations. Cell viability was
measured by MTT assay. Levels of C16-C24 sphingomyelins (SM)
and C16-C24 ceramides (CER) were determined in cell lysates by an
optimized multiple reaction monitoring (MRM) method using ultra
fast-liquid chromatography (UFLC) coupled with tandem mass
spectrometry (MS/MS). Neutral sphingomyelinase enzyme activity
was measured by a colorimetric assay, ceramide-1-phosphate (C1P)
levels were determined by immunoassay, while caspase -3 and -12
activity in cell lysates were measured via a ﬂuorometric method.
Results
Incubation with 100-200 μM TQ for 24 hours signiﬁcantly
decreased cell viability in cancer cells when compared to control. A
signiﬁcant increase was observed in N-SMase activity and cellular
levels of C16-C24 CERs in cancer cells treated with 100-200 μM TQ
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for 24 hours compared to controls. Treatment with 100-200 μM TQ
signiﬁcantly decreased C1P levels in cancer cells compared to
untreated controls. Caspase-3 and -12 enzyme activity was also
increased in HepG2 cells treated with 100-200 μM TQ for 24 hours
compared to controls.

Conclusions

Conclusions

doi:10.1016/j.cca.2019.03.259

Our data suggests that antiproliferative effects of TQ in MCF-7 and
HepG2 cancer cells involve decreased C1P and increased N-SMase
and CER levels. TQ may also induce caspase-3 and-12 activity in
HepG2 cells. TQ can potentially be used as pharmaceutical agent in
the treatment of breast and liver cancer.
doi:10.1016/j.cca.2019.03.258

T075
Positive predictive value of raised levels of CA 15-3 for recurrence
in patients with non-metastatic breast cancer and negative
imaging examination results
Y. Bochevaa,c, P. Bochevb,c
a
Central Clinical Laboratory, “St. Marina” Hospital, Varna, Bulgaria
b
Nuclear Medicine Department, “St. Marina” Hospital, Varna, Bulgaria
c
Medical University, Varna, Bulgaria
Background-aim
Breast cancer is the most common malignancy in women in the
industrial countries. The proper monitoring for disease relapse for
patients treated for breast cancer consists of clinical and imaging
examination and monitoring of the tumor marker-Ca 15-3. Sometimes the only pathologic ﬁnding is the increased value of Ca 15-3.
The aim of the study is to determine the positive predictive value
(PPV) of raised levels of CA 15-3 for recurrence in patients treated
for non- metastatic breast cancer and having negative imaging
examination results for relapse.
Methods
The study included 37 patients radically operated for nonmetastatic breast cancer and passed adjuvant chemotherapy. Increased levels of Ca 15-3 tumor marker have been detected and the
conventional imaging examinations (radiography, mammography,
ultrasound, MRI, CT) were negative. The abnormal levels of Ca 15-3
were detected twice in a 4 week period by a chemiluminescent
method ( IMMULITE 2000, ADVIA Centaur, Elecsys 2010). The
method used a reference range up to 35 U/ml. All the patients
passed FDG PET/CT examination for veriﬁcation. Patients were
followed up (clinically and by imaging) for 24 to 50 months or until
conﬁrmed recurrence.
Results
The serum levels of Ca 15-3 vary between 36 U/ml and 300 U/ml
(mean value 89,9 ± 69 U/ml). In 18 patients the values are in the
interval 35 - 70 U/ml, in 19 patients the levels are between 70 U/ml
and 300 U/ml. According to the results of PET/CT and follow up the
abnormal results of Ca 15-3 detected recurrence in 26 patients( true
positive). In 11 patients no recurrence was found during follow up(
false positive). Analyzing the analytical diagnostic value of Ca 15-3,
PPV of the tumor marker is 70 %.

Elevated levels of Ca 15-3 in patients with initially treated nonmetastatic breast cancer and negative imaging studies are indicative
for relapse of the disease with PPV of 70%.

T076
Anti-Hu
antibody-mediated
degeneration

paraneoplastic

cerebellar

I. Vazquéz Ricoa, R. Cabra Rodrígueza, B. Rodríguez Bayonaa, A. Barco
Sánchezb, M.Á. Castaño Lópeza, A. León-Justela
a
Hospital Juan Ramón Jiménez, Huelva, Spain
b
Hospital Universitario Virgen Macarena, Sevilla, Spain
Background-aim
Paraneoplastic neurological syndromes (PNS) comprise a heterogeneous group of disorders characterized by neurological symptoms
related to the presence of an underlying tumour. The overall
prevalence of PNS is less than 1% and can precede the tumour
detection in months or even years. We present the case of a A 63year-old man, former smoker, was evaluated for gait instability and
dizziness. Neurological examination revealed horizontal and vertical
nystagmus and a severe difﬁculty in standing and sitting. Cranial
computerized tomography (CT) and magnetic nuclear resonance
(MNR) did not evidence abnormalities. No biochemical nor microbiological alterations were found with the exception of a high
erythrocyte sedimentation rate. However, the analysis of cerebrospinal ﬂuid showed the presence of oligoclonal bands indicating
intrathecal synthesis of IgG and subsequent testing for autoimmune
disease revealed the presence of anti-Hu antibodies.
Methods
Based on these ﬁndings, abdomen and thorax CT was performed
showing a 36 mm tumor mass on the right pulmonary hilum. Next,
we have made a complete proﬁle of serum tumour markers.
Results
Was tested yielding a report which assessed a moderate risk for
small-cell lung cancer (65-80%) based on a positive result for progastrin-releasing peptide (ProGRP) [70.7 pg/mL. Reference value:
b50 pg/mL]. The histopathology report conﬁrmed the laboratory
ﬁndings some weeks later.
Conclusions
Paraneoplastic neurological syndromes (PNS) are rare disorders
affecting the nervous system in patients with cancer, which cannot
be ascribed directly to the tumour itself, metastases or treatment. An
underlying autoimmune response against the tumour is supposed to
be involved and, as a result, speciﬁc anti-neuronal antibodies can be
early detected before the neoplasm becomes evident.
In this context, anti-neuronal antibodies emerge as useful
diagnostic immunological markers in the diagnosis of the underlying
neoplasm. Anti-Hu antibodies are directed against neuron nuclear
antigens and are the most prevalent. Patients are more often male
and elderly. Anti-Hu is strongly associated with lung cancers, with
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other tumors being less frequent and prognosis is poor. The case
presented here emphasizes the importance of anti-neuronal antibody testing when a PNS is suspected as it frequently provides a
quick key evidence supporting the diagnosis of a paraneoplastic
disorder as well as the underlying tumour, and will strongly
inﬂuence the choice of treatment.
doi:10.1016/j.cca.2019.03.260

T078
Carcinoembryonic antigen: Method comparison in two analyzers
M.T. De Haro Romerob, G. De Vicente Lópezb, C. García Rabanedaa, J.V.
García Larioa, T. González Cejudoa, C. Miralles Adella
a
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b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim

T077
The use of serum marker CA-125 in patients operated because of
endometriosis
J. Georgievskab, A. Atanasova-Boshkub, S. Cekovskaa
a
Department of Medical and Experimental Biochemistry, Medical
Faculty, University Ss Cyril and Methodius, Skopje, Macedonia
b
University Clinic for Gynecology and Obstetrics, Medical Faculty Skopje,
Macedonia
Background-aim
Endometriosis is characterized by the development of endometrial tissue outside the uterine cavity. Women with endometriosis
experience more gynecological, urological, and bowel symptoms
such as: dyzmenorrhoea, abdominal pain, dyspareunia etc. Many
studies have been conducted to evaluate the feasibility of using
serum CA-125 in the diagnosis of patients with clinical suspicion of
endometriosis and monitoring therapy after operation. The aim of
the study is to evaluate the role of tumor marker Ca 125 for
monitoring of patient operated because of endometriosis.
Methods
In prospective study we evaluated results for serum levels of tumor
marker CA -125 in 50 patients operated because of endometriosis
laparoscopically on University clinic for gynecology and obstetrics in
Skopje, R Macedonia in period January 2017-January 2019. The age of
the operated patients was 30±5 years. CA-125 was measured 3 and 6
months after operation. CA-125 was analyzed by using Immulite 2000
OM-MA test (normal valuesδ35U/ml).
Results
Histopathological examination conﬁrmed diagnosis of endometriosis in all 50 patients. They were in stage I and II of endometriosis.
CA-125 levels were 22,28±14,28 U/ml before operation, after 3
months CA-125 were 16,43±9,03 U/ml, after 6 months CA-125were
14,52 ±8 U/ml. We have found elevated serum levels of CA-125 after
3 months in 5 patients (10%) and after 6 months in 9 patients (18%).
In this cases reccurence of endometriosis were found.

Determination of serum Carcinoembryonic antigen (CEA) concentrations can have signiﬁcant value in the monitoring of patients with
diagnosed malignancies in whom changing concentrations of CEA are
observed. We performed a method comparison study between two
different analyzers, Unicell DxI 800 from Beckman Coulter® and
Architect isr2000 from Abbott diagnostics®. The aim of this study is to
evaluate the clinical concordance between both immunoassays.
Methods
Measurements were performed in 65 serum samples from real
patients derived from Oncology Service. The samples were processed
in parallel at the same day in both analyzers. Statistical analysis was
carried out with the MedCalc software, where the correlation was
calculated by the Pearson´s coefﬁcient, the Passing-bablok regression
and Bland Altman plots. Kappa coefﬁcient was also calculated to
evaluate the clinical concordance.
Results
A high degree of correlation coefﬁcient and adjustment to
linearity is shown, according to the Passing-bablok regression,
reﬂected by the following slope and intercept: 1,08 (CI95%=1,011,24) / 0,43 U/mL (CI95%=0,08-0,63).
Pearson’s coefﬁcient was r=0,9940, an excellent grade of correlation.
Kappa coefﬁcient was 0.847 (IC95%=0.702-0.992), what means
that there is a very good clinical concordance.
Conclusions
Results show a high coefﬁcient correlation between both
methods, with a good clinical concordance by kappa coefﬁcient and
an adjustment to linearity by Passing-Bablok regression which make
possible the interchangeability between these two methods.
doi:10.1016/j.cca.2019.03.262

T079
HE4 in therapy monitoring of advanced ovarian cancer: Comparison with CA 125

Conclusions
Serum levels of tumor marker CA-125 can be used in combination
with transvaginal ultrasound in preoperative diagnosis of endometriosis and in follow-up of operated patients with endometriosis.
doi:10.1016/j.cca.2019.03.261

E. Fernández-Galánc, R. Fernández-Bonifacioc, R. Molinac, M. Ricod, B.
Melladob, B. Fustéa, M. Parra-Robertc, J.M. Augéc, X. Filellac
a
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Background-aim
Worldwide, ovarian cancer is the leading cause of death from
gynecological cancer. It is estimated that 225,500 new cases and
140,200 deaths occurred, worldwide in 2010. The high grade serous
ovarian cancers are often chemo-sensitive and respond well to initial
chemotherapy, but tumor recurrence is frequent and resistance to
further therapy develops in nearly all patients over time. CA 125 has
been deﬁned as the tumor marker of choice in this malignancy.
However recently has been reported a new tumor marker, HE4 that
seems to be with a similar sensitivity, but there are not experience in
ovarian cancer therapy monitoring.
The objective of this study is to determine HE4 utility in chemotherapy
monitoring and as predictive factor in patients with advanced ovarian
carcinoma and comparing it with the reference tumor marker CA 125.
Methods
CA 125 and HE4 serum levels were determined prechemotherapy
and in the pre-cycle evaluation in 110 patients with ovarian cancer (79
stage III and 31 stage IV), being most of them serous-papilar carcinoma
(80.4%). Platinum based chemotherapy the most frequent (88.4%)
chemotherapy course and therapy response was improvement in most
patients (75%) most of them (70% with complete radiological response).

c

Students’ Scientiﬁc Society at the Department of Clinical Laboratory
Diagnostics, Medical University of Bialystok, Waszyngtona 15A, 15-26
Białystok, Poland
Background-aim
Soluble Fms-like tyrosine kinase-1 (sFlt-1) is a tyrosine kinase
protein with antiangiogenic properties, which binds the angiogenic
factor VEGF (vascular endothelial growth factor) and PLGF (placental
growth factor), reducing blood vessel growth through reduction of
free VEGF and PLGF concentrations. The aim of the study was the
evaluation of PLGF and sFLT-1concentration in the cerebrospinal
ﬂuid (CSF) and serum of primary brain tumor patients compared to
non-tumoral individuals. To exclude possible impairment of the
blood-CSF barrier and/or blood brain barrier functions as potential
sources inﬂuencing concentration of tested proteins, the CSF
concentration was related to the concentration obtained in the
serum by calculating the Index.
Methods
The concentration of tested proteins was evaluated in glioma
patients (N=17), meningioma patients (N=12), and non-tumoral
individuals (N=24) by means of IVD (in vitro diagnostics) tests on
the COBAS e411 biochemical analyzer (ROCHE Diagnostics).

Results
Results
Basal HE4 and CA 15 were abnormal in 96% and 92% of patients
treated. No relationship among pretreatment tumor marker levels and
tumor response was found with a similar median concentration, time to
progression or survival. By contrast, tumor marker levels before
chemotherapy and 3 weeks after ﬁnish it, or normalization of these
tumor marker levels are related with a higher proportion of tumor
response, time to progression (both p=0.0001) and survival (both
p=0.009). Improvement was found in 92% of patients with CA 125
normalization or with decreasing levels higher than 5 times in contrast to
only 48% in those with higher values (p=0.001). Progression was found
in 3% and in 39% of the patients in these groups. Similar results were
found with HE4 with improvement in 92% of patients with decreasing
levels in contrast to 43% in those with higher values (p=0.001). Similar
results were obtained when basal TM levels and results before the third
chemotherapy cycle (two months), were compared.

Our study showed that serum sFLT-1 concentration of glioma
patients (94.6 pg/mL) was statistically higher compared to control
group (82.6 pg/mL) (Pb0.001). In the CSF both PLGF and sFLT-1
concentrations were signiﬁcantly higher in glioma individuals (68.0
pg/mL and 123.2 pg/mL, respectively) compared to control group
(33.3 pg/mL and 89.8 pg/mL, respectively) (P=0.01 and P=0.02,
respectively). We found that in glioma patients Index for PLGF was
signiﬁcantly higher (4.37) compared to control group (2.38)
(Pb0.001). Interestingly, we did not ﬁnd any differences in the
meningioma group for tested proteins in the serum. In the CSF only
PLGF concentration was signiﬁcantly higher (72.5 pg/mL) compared
to control group (P=0.01). Also the Index for PLGF was statistically
higher in these patients (3.99) in comparison to control group
(Pb0.001). We did not ﬁnd statistical differences for tested proteins
between glioma patients versus meningioma patients.

Conclusions
Conclusions
HE4 and CA 125 are predictive factors and useful parameters in
therapy monitoring being able to suggest progression or lack of response
earlier.
doi:10.1016/j.cca.2019.03.263

This preliminary study may indicate that the evaluation of PLGF
and sFLT-1 in the CSF of glioma patients may be a circulating
biomarker for the glioma presence, and additionally may be analyzed
within routine laboratory diagnostics. PLGF and sFLT were not useful
in differentiating glioma from meningioma patients.

T080

doi:10.1016/j.cca.2019.03.264
T081

PLGF and SFLT-1 as potential biomarkers panel useful in glioma
diagnosis

Cytological and ﬂuorescent immunocytochemical investigation in
the diagnosis of bladder cancer
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Background-aim

T082

Cytological investigation of urine and washes from the surface of
the bladder for the purpose of screening the population and
monitoring the condition of patients during therapy is a simple and
non-traumatic method, characterized by low cost. Its speciﬁcity
ranges from 95 to 100%, and the sensitivity reaches 75% in the case of
high-grade urothelial carcinomas (HGUC) and decreases proportionally in cases of non-invasive cancer and low-grade urothelial
carcinomas (LGUC). As an unfavorable environment for cells, urine
can cause their dystrophic and reactive changes, complicating the
formulation of cytological diagnosis. Application to Cytology of
ﬂuorescent immunocytochemistry (FICH) on the biochips, the cells
containing labeled μa to SK20, P16, Ki67, and p53 that allows to
differentiate reactive changes and increase the sensitivity of the
method.
Objective: to evaluate the possibilities of cytological and ﬂuorescent immunocytochemical studies in the diagnosis of bladder cancer.

Circulating cell-free DNA as a tool to assess prognosis in thymic
epithelial tumors

Methods
55 washes from the bladder and 3 urine samples from patients
with bladder tumors, as well as 30 urine samples from patients in the
control group (no pathology of the urinary tract) were analyzed
using traditional Cytology and FITZ on biochips. In the absence of the
possibility of FICH on the same day, the obtained cellular sediment
was stored in our developed culture medium TPS-1. Traditional
methods of histology and immunocytochemistry were used as a
methodological control.

A. Liottia, M. Tortorab, E. La Civitaa, M. Ottavianob, M. Cennamoa, M.
Giulianob, G. Palmierib, S. De Placidob, F. Beguinota, P. Formisanoa, D.
Terraccianoa
a
Department of Translational Medical Sciences, Federico II University,
Naples, Italy
b
Rare Tumors Reference Center, Department of Clinical Medicine and
Surgery, Federico II University, Naples, Italy
Background-aim
Thymic epithelial tumors (TETs) are rare malignancies. The current
histo-pathologic classiﬁcation distinguishes thymomas and thymic
carcinoma. Surgery is the mainstay of treatment, but thymomas have a
tendency towards local and regional recurrence. Thymic carcinomas
are highly aggressive tumors with frequent systemic involvement at
time of diagnosis and poor prognosis. Despite the measurement of
interferon-alpha and interleukin-2 antibodies is helpful to identify
patients with a thymoma recurrence, there are no speciﬁc biomarkers.
The advance in liquid biopsy allows an attractive non-invasive
procedure to obtain biomaterials from cancer such as tumor-derived
cell free DNA (cfDNA). Theoretically, the amount of tumor-derived
cfDNA should correlate with tumor burden or biological aggressiveness in malignant conditions. In fact, it has been suggested that
measuring blood cfDNA concentration could be a simple method to
estimate the disease prognosis and drug response.

Results
Methods
In a traditional cytological study of 88 samples, the conclusion
about the presence of HGUC was presented in 6 cases, low - grade
carcinomas - in 9 cases, suspicion of HGUC-in 9 cases. The conclusion
about the material, negative in relation to HGUC, was issued in
respect of 61 patients. Two samples were suspected of metastatic
lesions. Cytological ﬁndings on the presence of LGUC and HGUC were
conﬁrmed in 8 out of 9 and 6 out of 6 cases, respectively, in the case
of PCBS on biochips. Samples suspected of HGUC in 4 cases were
assigned to the group of reactive changes and in 5 cases to HGUC.
Storage of the material in the nutrient medium of TPS-1 for 5-7 days
did not lead to a change in the morphology of cellular elements.
When comparing the results with the data of histological examination, differences were observed in 2 cases in the diagnosis of LGUC
(cytological hyperdiagnosis and non-informative histological material), which was subsequently conﬁrmed by the methods of ICC.
Our calculated performance indicators were 85% sensitivity and
90% speciﬁcity.
Conclusions
Complex application of traditional Cytology and FITZ with the use
of biochips increases the sensitivity of the cytological method of
investigation in bladder cancer. TPS-1 nutrient medium allows to
store cell sediment for several days without changing its morphological characteristics.
doi:10.1016/j.cca.2019.03.265

Serum samples were obtained from healthy donors and patients
diagnosed with thymomas and thymic carcinomas. Five ml of blood
was collected and processed within 1.5 hours. Serum samples were
centrifuged at 3000g for 10 minutes and stored at -80°C. Then the
serum samples were processed for QiAamp MinElute cell-free DNA
mini kit extraction (Qiagen). cfDNA quantiﬁcation was assessed
using Qubit Fluorometric Quantitation (Thermo Fisher Scientiﬁc).
Results
In this study, the median cfDNA amount in healthy donors is 0.31
ng/μl (0.093-0.468), whereas it is 1.5 ng/μl (0-2.34) for thymoma
group and 3.6 ng/μl (0.84-4.5) for thymic carcinoma group.
Conclusions
To the best of our knowledge, this is the ﬁrst study that explore
quantiﬁcation of cfDNA in thymic epithelial tumor. High baseline levels
of cfDNA may be associated with high tumor burden and thus correlate
with poor clinical outcomes. In this case, high cfDNA concentration
seems to be associated with an advanced clinical stage. Moreover,
further valuable information may be obtained from mutational analysis.
doi:10.1016/j.cca.2019.03.266
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Prognostic value of erythropoietin (EPO), soluble erythropoietin
receptor (SEPOR) and hematological parameters in patients with
head and neck cancer treated (HNC) with radio- or radiochemotherapy

The signiﬁcance of the measurement of serum matrix metalloproteinase 2 (MMP-2) in pancreatic cancer patients

J. Mrochem-Kwaciak, A. Wygoda, R. Deja, A. Chmura, M. Kentnowski,
B. Łukasz, T. Rutkowski, K. Składowski
Maria Skłodowska-Curie Memorial Cancer Center and Institute of
Oncology Gliwice Branch, Poland
Background-aim
In patients with HNC anemia is common symptom and usually
consist of both components: treatment related anemia and anemia of
chronic disease. The disparity between production and elimination of
erythrocytes is a direct reason of anemia which is characterized by
low levels of circulating red blood cells and hemoglobin (Hb),
reduced number of reticulocytes (Ret), inadequate secretion of
erythropoietin (Epo) and disturbances in iron metabolism. Although
the thorough mechanisms of anemia of chronic disease is not fully
understood, it causes tissue hypoxia that increases resistance to
radiotherapy.
The aim of this study was to assess the clinical utility parameters
of the erythrocytic system: reticulocytes (Ret), immature reticulocyte fraction (IRF), the concentration of Epo and sEpoR as a marker of
tumor hypoxia.

B. Mroczkoc, M. Łukaszewicz-Zająca, M. Groblewskab, M. Grykod, B.
Kędrad, M. Szmitkowskia
a
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b
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c
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d
Second Department of General Surgery, Medical University, Bialystok, Poland
Background-aim
Matrix metalloproteinase 2 (MMP-2) promotes cleavage of
extracellular matrix proteins and it is intensively expressed in tumor
and stromal components of various malignancies. This gelatinase
plays a role in the invasion, migration and metastasis of neoplastic
cells, including pancreatic cancer (PC). About 95 percent of patients
with PC die from this malignancy, therefore new biomarkers are
sorely needed. The aim of the present study was to determinate the
diagnostic signiﬁcance of the measurement of serum MMP-2 in PC
patients in comparison to classical tumor markers, such as cancer
antigen 19-9 (CA 19-9) and carcinoembryonic antigen (CEA).
Methods

Methods
Between 01/2009 and 08/2013 186 patients with squamous cell
cancer of oral cavity (5%), nasopharynx (7%), oropharynx (30%),
hypopharynx (10%) and larynx (48%) were treated with RT alone
(40%) or combined with chemotherapy (60%). There were 19%, 33%,
27%, and 21% patients with T1, T2, T3 and T4 tumor stage and 48%,
11%, 29%, and 11% patients with N0, N1, N2 and N3 nodal stage of
disease respectively. Epo, sEpoR and parameters of the red blood cell
system were estimated in plasma or blood before and immediately
after treatment completion.
Results
Strong negative correlation has been found between patients
with anemia (Hbb 11 g/ml) before treatment and Epo (p=.0004),
Retic (p=.04) and IFR (p=.0001). Additionally a negative correlation
has been found between patients with anemia after treatment and
Epo (p=.005) and IRF (p=.0001).
Signiﬁcantly longer overall survival (OS) was found for patients
with lower Epo (p=.01) and lower Hb (p=.03) before treatment and
higher posttreatment IFR (p=.04).
Also, in the multivariate analysis, pre- and posttreatment Epo
levels was an independent prognostics factors for shorter OS (p=.02;
p= .004; respectively).
Conclusions
In patients with HNC, anemia is a chronic disease which
stimulates erythropoiesis. IFR may indicate increased and ineffective
erythropoiesis which correlates with increased risk of death. Preand posttreatment Epo are prognostics determinants of OS in this
group of patients.
doi:10.1016/j.cca.2019.03.267

The study included 30 patients with PC and 30 healthy
volunteers. The serum concentrations of proteins tested were
measured using immunological methods.
Results
The serum concentrations of MMP-2 were signiﬁcantly higher in PC
patients (Me=283 ng/ml) compared to healthy controls (Me=200 ng/
ml) (pb0.001). Similar results were revealed for CA 19-9 (pb0.001) and
CEA (pb0.001) levels. The serum MMP-2 levels increased with TNM
stage and all these concentrations were signiﬁcantly higher in
comparison to healthy subjects. The percentages of elevated concentrations of MMP-2 (73%) and CA 19-9 (73%) were deﬁnitely higher
than for CEA (40%). Moreover, the highest diagnostic sensitivity was
assessed for combined use of MMP-2 with CA 19-9 (90%).
Conclusions
The present ﬁndings suggest the potential usefulness of the
measurement of serum MMP-2 in the diagnosis of the PC patients,
especially in combined analysis with CA 19-9.
doi:10.1016/j.cca.2019.03.268
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Background-aim
Head and neck squamous cell carcinoma (HNSCC) is one of the
most aggressive, invasive and disabling cancer types, its treatment
resulting in functional impairment of vital functions of human body
as breathing, swallowing, chewing and speech. Matrix-metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) expression has
been shown to have prognostic value in HNSCC. We hypothesized
that melatonin could be one of the hormones able to regulate MMPs
activity in HNSCC progression. This study was designed to investigate
the relationship between melatonin, MMPs, TIMPs and histological
features in patients with HNSCC.
Methods
Forty patients with HNSCC and 30 healthy volunteers were
enrolled in the study. Serum levels of biomarkers were measured by
ELISA.
Results

marker for PC. Lately, attention has been focusing on the relationship
between 25(OH)vitamin D (25(OH)vitD) and PC. It has been
observed that high 25(OH)vitD levels don’t decrease total PC risk:
conversely, in vitro and in vivo studies demonstrated a link between
25(OH)vitD and PC growth and aggressiveness. Regarding the
association between 25(OH)vitD and total PSA serum levels, ﬁndings
are confusing: some studies have found that administration of 25
(OH)vitD can increase PSA levels but it has also been reported in
literature that 25(OH)vitD supplementation has no effect of on PSA
values. The total PSA range of 4 to 10 ng/ml has been described as a
“gray zone” for PC risk. Aim of this study was to evaluate serum 25
(OH)vitD levels in a population with total PSA values in the ”gray
zone”.
Methods
1768 male blood donors (caucasian, aged 34-65 years) from the
Transfusion Service of Policlinico Umberto I, Roma were enrolled in
the study, from December 2014 to December 2017. Total PSA serum
levels were determined using an “Hybritech”calibrated system
(Beckman Coulter Access )while 25(OH)vitD was quantiﬁed with
LUMIPULSE®G1200, an automated assay system based on chemiluminescent enzyme immunoassay (CLEIA)technology. As a threshold
value, identiﬁed by ROC curve analysis, 20.2 ng/ml (sensitivity 73.3%,
speciﬁcity 84%) was chosen corresponding to the cut-off for
insufﬁcient 25(OH)vitD according to the World Health Organization
(WHO).

Melatonin concentrations were signiﬁcantly lower in HNSCC patients
compared to controls and these levels were not normalized 2 days postsurgery (all P b 0.001). Moreover, melatonin was negatively correlated
with MMP-9 (r = - 0.64, P b 0.001) and MMP-9/TIMP-1 ratio (r = - 0.47,
P = 0.002), but not with MMP-2 or MMP-2/TIMP-2 ratio, in HNSCC
group. Our results showed that under-expression of melatonin and overexpression of MMP-9 were related to large tumors with invasive depth (T
N 4 cm; DOI N 10 mm) (r = - 0.35 and r = 0.33, respectively) and lymph
node metastasis (r = - 0.56 and r = 0.34, respectively).

Total PSA levels of 4 to 10 ng/ml was detected in 5.6% (100/1768) of
blood donors. We observed that 55% of men with total PSA in ”gray
zone” had sufﬁcient levels of 25(OH)vitD, while only 40% of men with
total PSA b4 ng/ml had sufﬁcient levels of 25(OH)vitD (pb 0,05). This
study showed that in our population men with total PSA in ”gray zone”
has higher 25(OH)vitD levels than those with total PSA b4 ng/ml.

Conclusions

Conclusions

The present study provides experimental support for the
consideration of melatonin a predictive biomarker of proliferation
and metastasis and a potential therapeutic agent for HNSCC patients.

These ﬁndings are worth investigating in future prospective
studies with a bigger sample size in order to assess if 25(OH)vitD
evaluation could improve the diagnostic and prognostic proﬁciency
of total PSA test for men in the “gray zone” and if augmented serum
25(OH)vitD could be related to increased risk of PC.

doi:10.1016/j.cca.2019.03.269

Results

doi:10.1016/j.cca.2019.03.270
T086
25(OH)VITAMIN D levels in a population of men with PSA IN “gray
zone”
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Background-aim
Prostate cancer (PC) is the most common malignancy among men
worldwide. Prostate speciﬁc antigen (PSA) is the screening tumor
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Background-aim

Background-aim

Diagnosing patients with symptoms or signs of cancer are very
difﬁcult. Differential diagnosis with other pathologies may require a
large number of tests. One of the signs of paraneoplastic syndrome is
the isolated involuntary weight loss that is deﬁned by a weight loss
of more than 5% in 6 months with no other symptom and is
characterized by anorexia, sarcopenia, cachexia, and dehydration.
Study aims: To study tumor marker expression in patients with
wasting syndrome.

The quantitative analysis of free immunoglobulin light chains (FLC)
is an important part of the screening for monoclonal gammopathies,
prognostic stratiﬁcation and the monitoring of therapy results. In the
past, analytical limitations and pitfalls were reported using the
nephelometric and turbidimetric FLC assays. We have tested a new
quantitative sFLC-ELISA for its suitability for routine clinical use.

Methods

A method comparison with the freelite assay (binding site) was
performed by retrospective analysis of 511 patient sera. The serum
protein electrophoresis (SPE) FLC peak concentrations were compared to Freelite and Sebia FLC concentrations.

In our institution, we studied 607 patients with isolated
involuntary weight loss from primary care and emergency; from
January 2007 to December 2013, the patients had a follow-up for 1
year.
Results
Of the patients studied, 24% were diagnosed of neoplasia, half
were gastrointestinal (stomach, colon, liver, and pancreas), 43% of
patients had non-neoplastic organic disease, and 30% had psychiatric
disease. We found signiﬁcant differences between patients who had
cancer and benign diseases when using CEA, CYFRA 21-1, CA19-9,
CA72-4, NSE, AFP, PSA, and CA15-3 but not for ß-2-microglobulin.
We obtained a sensitivity of 66.7% at a speciﬁcity of 98.2% using
following threshold values 15 ⎧g/L, 7.8 ⎧g/L, 200 KU/L, 80 KU/L, 45
⎧g/L, 40 ⎧g/L, 30 ⎧g/L, and 100 KU/L for CEA, CYFRA 21-1, CA19-9,
CA72-4, NSE, AFP, PSA, and CA15-3, respectively. We established that
the risk for malignancy in these patients was 3.3 95% conﬁdence
interval (CI: 1.6–6.6) when the more elevated tumor marker found
between the upper reference limit value and cut-off, and the risk was
145 95% CI (57–369) when at least one marker exceeded the cut-off
value. We detected 75% of epithelial tumors and 33% of nonepithelial tumors. In patients with a computed tomography (CT) scan
suspicious of malignancy, all non-epithelial tumors were detected
with the NSE, and the values of CEA, CYFRA21-1, CA19-9, CA72-4,
AFP, PSA, or CA15-3 over the cut-off only identiﬁed epithelial tumors.

Methods

Results
The concordance correlation coefﬁcients (CCC) of Ƙ and ⌊ showed a
moderate agreement (r=0.68 and 0.67 respectively) between both
methods. Signiﬁcant quantitative differences were observed between the
two methods, especially in sera with high FLC concentrations. The
concordance with the gold standard immune ﬁxation was 92.6 % for
SEBIA FLC but only 83.0 % for Freelite. Sebia monoclonal FLC concentrations were consistent with those obtained by serum protein electrophoresis (SPE). Freelite monoclonal FLC concentrations were consistently
higher, with an average 10-fold overestimation compared to SPE.
Conclusions
The Sebia FLC assay provides a robust platform for sensitive and
accurate sFLC measurements. Sebia FLC showed a better agreement
with SPE FLC peak concentrations The SEBIA FLC results conform to
the gold standard (immunoﬁxation) and the repetition rate of SEBIA
FLC is lower due to the wider measuring range. For these reasons, the
SEBIA FLC Assay is the superior method for the determination of free
light chains in serum
doi:10.1016/j.cca.2019.03.272

Conclusions
Tumor markers allowed to obtain relevant information in patients
with involuntary weight loss by identifying those with a higher risk
of cancer and also allowed to discriminate between patients with
detectable mass by CT scan between epithelial and non-epithelial
tumors.
doi:10.1016/j.cca.2019.03.271
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Background-aim
Lung cancer is one of the most common cancer in men and women
and it is also one of the leading cancer deaths in both gender. There are
many risk factors of lung cancer like: tobacco smoking, diet, alcohol
consumption, exposure to asbestos or environmental factors such as
air pollution. Also, the contribution of genetic factors is taken into
account as a risk factor in the pathology of development of lung cancer.
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ABCB1 gene encodes P-glycoprotein (P-gp), which occurred on
surfaces of many normal tissues. Where P-gp play a protective role
by removing xenobiotics from the cell to the extracellular environment. Changes in the mRNA gene expression may modify level and/
or activity of protein and abolish its protective role leading to an
increased risk of developing cancer.
The aim of the study was preliminary assessment of ABCB1 gene
expression in the group of patients with lung cancer.

proliferation, differentiation, migration and apoptosis, which are
associated with carcinogenesis and tumor progression. However, still
little is known about the diagnostic utility of redox parameters in
patients with colorectal cancer. Therefore, the aim of the study was
to evaluate redox homeostasis, enzymatic and non-enzymatic
antioxidants, and products of oxidative modiﬁcations in patients
with colorectal cancer compared to healthy controls.
Methods

Methods
Material consist of 27 blood samples collected form patients with
lung cancer. The material was taken at time of diagnosis of diseases,
before any treatment was included. To evaluate the expression of the
ABCB1 gene the real-time PCR technique was used.
The study obtained the consent of the Bioethics Committee of the
Medical University of Lodz no. RNN/87/16/KE.
Results
ABCB1 gene mRNA expression relative to the GAPDH reference
gene was different within the whole study group (median 0.78; min.
0.12; max. 11.5). There were no statistically signiﬁcant differences
between the level of ABCB1 mRNA expression and: gender
(p=0.8760), age (p=0.3359), histological type of lung cancer
(p=0.1040), the histological degree of malignancy of the tumor
(p=0.1442) and the ability of cancer to create distant metastases
(p=0.7073).
Conclusions
The expression of the ABCB1 gene is not associated with an
increased risk of developing lung cancer, although the results
obtained require conﬁrmation in a larger group of patients.
In the future, planned is the assessment of the level of ABCB1
gene expression in a larger group of patients. It is also planned to
analyze polymorphisms of this gene.
doi:10.1016/j.cca.2019.03.273

The study group consisted of 50 patients (19 women, 31 men)
treated surgically due to colorectal cancer. All patients had not been
treated by radio- or chemotherapy before surgery. Control group
consisted of 40 healthy volunteers (15 women, 25 men). The activity
of Cu-Zn-superoxide dismutase (SOD), and catalase (CAT), as well as
levels of plasma total antioxidant capacity (TAC), total oxidant
status (TOS), reduced glutathione (GSH), and oxidative damage to
proteins (advanced glycation ends products, AGE) and lipids
(malondialdehyde, MDA) were measured using colorimetric and
ﬂuorimetric methods.
Results
Plasma SOD, TOS, GSH, AGE and MDA were signiﬁcantly higher
whereas CAT and TAC were signiﬁcantly lower in patients with
colorectal cancer compared to the control group (pb0.0001). AUC for
CAT (p=0.032) with respect to presence of lymph node metastasis
was 0.7072 with cut-off value b61.61 nmol H2O2/min/100 mg
protein, 60.0% sensitivity and 65.22% speciﬁcity. AUC for MDA
(p=0.037) in respect to depth of invasion of tumor (pT) was
0.7133 mg/100 mg protein with cut-off value b9.332, 68.00%
sensitivity and 66.67% speciﬁcity.
Conclusions
Oxidative stress parameters may be potential diagnostic biomarkers in patients with colorectal cancer. CAT and MDA may have a
particularly high diagnostic value in cancer patients in assessment of
lymph node metastasis and depth of tumor invasion.
doi:10.1016/j.cca.2019.03.274
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Background-aim
Oxidative stress is an imbalance between the production of
reactive oxygen species (ROS) and the efﬁciency of enzymatic and
non-enzymatic antioxidant protection. ROS play a key role in cellular
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The signiﬁcance of CXCL-8 In the diagnosis of patients with
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a
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Background-aim
C-X-C motif chemokine 8 (CXCL-8) might be produced by
malignant cells. Thus, this protein can stimulate the growth and
progression of various neoplasms, including esophageal squamous
cell carcinoma (ESCC). The aim of present study was to investigate
the clinical usefulness of serum CXCL-8 in ESCC patients in relation to
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classical tumor marker for ESCC (squamous cell cancer antigen,
SCC-Ag).
Methods
The study comprised on 32 patients with ESCC and 22 healthy
volunteers. Serum concentrations of CXCL-8 were measured with
immunoenzymatic assay (ELISA method), while SCC-Ag levels using
chemiluminescent immunoassay.
Results
Serum CXCL-8 concentrations were signiﬁcantly higher in ESCC
patients compared to healthy controls (pb0.001). Similar results
were obtained for SCC-Ag (pb0.001) levels. The percentage of
elevated concentrations of CXCL-8 (94%) was higher than for
classical tumor marker – SCC-Ag (78%) levels. Moreover, the area
under the ROC curve (AUC) was also higher for analysed chemokine
(AUC = 0.8800) in comparison to SCC-Ag (AUC = 0.8530).

The aim of this study is a retrospective analysis of the
performance of amylase, CEA and Carbohydrate antigen 19.9 (CA
19.9) in the study of pancreatic cyst ﬂuids in our hospital during the
last 3 years.
Methods
Since 2015, 30 pancreatic cyst ﬂuids have been analyzed in our
laboratory, determining the levels of the following parameters:
amylase (using Dimension Vista analyzer), CEA and CA19.9 (using
Advia Centaur analyzer) both from Siemens Healthcare Diagnostics®.
The cut-off point taken from other studies to rule out a pseudocyst
by the determination of amylase was b250 U/L, that of CEA to
differentiate a mucinous cyst was N800 ng/mL (mucinous) and b5
ng/mL (not mucinous), and for CA19.9 it was b37 U/mL to rule out a
mucinous cyst. All the results were informed with a comment
suggesting possible diagnostic guidance based on the combination of
markers analyzed.
Results

Conclusions

T092

Amylase levels below 250 U/L were obtained in ten cases, none of
which were pseudocysts. CEA levels above 800 ng/mL were observed
in 5 cases, all of which were mucinous cysts. CEA levels below 5 ng/
mL were obtained in 12 cases, ten of which were not mucinous cysts.
CA 19.9 levels in three cyst ﬂuids were under 37 U/mL, one of which
was not a mucinous tumour. Regarding CEA levels between 5-800
ng/mL, one case revealed presence of atypical cells, in nine cases
these atypical cells were absent and in three cases the results were
indeterminate.

Evaluation of biochemical markers in pancreatic CYST ﬂuid

Conclusions

Conclusions. Present ﬁndings suggest the potential usefulness of
CXCL-8 in the diagnosis of ESCC patients.
doi:10.1016/j.cca.2019.03.275
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Background-aim
Widespread use of high resolution abdominal imaging techniques
such as ultrasound or computed tomography (CT), has led to
pancreatic cystic lesions being detected with increasing frequency
in recent years. Pancreatic cysts include a heterogeneous group of
congenital (infrequent), inﬂammatory (pseudocysts), and tumoral
lesions. Cystic tumours can be further subdivided into four types of
lesions identiﬁed and classiﬁed by WHO: cystic serous tumours,
mucinous cystic neoplasms, intra-ductal papillary mucinous neoplasms and solid pseudopapillary tumours; the most malignant
being the mucinous tumours. The fundamental objective in the
diagnosis of these lesions is the distinction between pseudocysts and
tumoral cysts, and in the latter, differentiating between benign and
potentially malignant lesions. The diagnostic algorithm depends on
the case history, symptoms, imaging techniques (ultrasound, CT
scan, endoscopic ultrasound, etc.), the cytological study and the
biochemistry of the ﬂuid obtained by ultrasound guided puncture.
Although the cytological study is highly speciﬁc (96%) it lacks
sensitivity (38%) in most mucinous tumours. The main biochemical
markers studied in pancreatic cysts are amylase or lipase to
differentiate pseudocysts from the rest, and carcinoembryonic
antigen (CEA) as the main tumour marker to differentiate between
the presence or absence of mucinous epithelium (although it has
limited use in the differentiation between malignant and premalignant lesions). However, there is little consensus in the literature
regarding the cut-off point for CEA, and the great disparity in the
number of cases studied affects diagnostic sensitivity and speciﬁcity.

1. Both amylase and CEA are the main markers for diagnosis, with
no additional information being provided by the determination
of CA 19.9.
2. Despite the discrepancy existing in the literature regarding cut-off
points, taking those that offer a high speciﬁcity for CEA, the
diagnostic orientation can reach a performance of 88% (differentiating a mucinous cyst from another that isn’t, although
malignancy cannot be ruled out).
3. For the ﬁnal diagnosis and the therapeutic performance of
pancreatic cysts a progressive algorithm is followed depending
on the characteristics of the cyst, the patient’s symptoms and the
images obtained. However, the interpretation of the measurable
parameters in the cyst ﬂuid is also of great importance for the
clinician, taking into account that many of these cysts are acellular
and a cytological diagnosis cannot be obtained.
doi:10.1016/j.cca.2019.03.276
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Background-aim
Medullary thyroid carcinoma (MTC) is a rare neuroendocrine
tumor (1 to 2% of all thyroid tumors), caused by the malignant
transformation of parafollicular C-cells, which produce calcitonin
(Ctn). Most MTC occur sporadically, however, 25% present in a
hereditary form, as a component of type 2 (2A and 2B) multiple
endocrine neoplasia (MEN) syndromes and related syndrome like
familial MTC, with mutation in the RET proto-oncogene. Currently,
the main tumor markers (TM) used in the diagnosis and follow-up of
patients with MTC are the Ctn and carcinoembryonic antigen (CEA).
The aim of our study was to assess the utility of ProGRP as a
biomarker in patients with MTC in association with Ctn and CEA.

b
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Background-aim
Adiponectin has a protective role in the human body, however its
concentrations seem to be signiﬁcantly reduced in patients with
colorectal cancer. Different forms of adiponectin have different
effects in the cancer development. Our study examined predictors
of reduced level of high molecular form of adiponectin in colorectal
patients.

Methods
Methods
In this prospective study (January 2016 to December 2018),
tumor biomarkers -ProGRP, Ctn and CEA- were measured in 12
serum samples from MTC patients: 9 pre-thyroidectomy (group A)
and 3 post-thyroidectomy (group B). ProGRP (cut-offb84pg/mL) was
performed by Cobas®e601 (electrochemiluminescence assay) and
Ctn (cut-off for manb18.2; womanb11.5pg/mL) and CEA (cutoffb5ng/mL) by Immulite®2000XPi (immunochemiluminescence
assay). We collected the following data: sex, age, existence of RET
mutation, metastasis, tumor staging and surgery.

The study included 51 newly diagnosed colon cancer (CC) and 26
rectal cancer (RC) patients and 92 control subjects. High molecular
weight (HMW) adiponectin was measured by ELISA, Human HMW
Adiponectin Immunoassay. Gradient gel electrophoresis was applied
for separation of lipoprotein subclasses. Glucose and lipid parameters
were measured using routine enzymatic methods. Low HMW
adiponectin concentrations were deﬁned as values lower than the
ﬁrst quartile (b3.19 μg/mL) in control group.

Results

Results

Most MTC patients were female (58.3%) and the mean age was 62.2
years. In group A, ProGRP median concentration [range 61.4-7954.0]
was 579.4pg/mL, Ctn [range 72.7-16215.0] 4365.5pg/mL and CEA [range
8.3-428.0] 42.9ng/ml. 3 patients had a RET mutation with MEN2A
syndrome, 5 patients presented with metastasis at diagnosis and all
patients underwent total thyroidectomy(TT) with ganglionar emptying,
except one. In the post-TT imaging control, 3 patients had progression of
metastatic disease. In Group B, 2 patients had post-TT metastases with a
ProGRP median concentration of 1170.3pg/mL, Ctn 4152.0pg/mL and
CEA 58.7ng/mL, and underwent posterior cervical emptying; patient
without metastases in the post-TT period had normal TM.

Our study detected signiﬁcantly lower HMW adiponectin concentrations in CC [4.27 (2.25 – 8.16), p=0.039] and RC patients [2.73
(1.76 – 6.37), p=0.033] compared to the control group 5.75 (3.19 –
9.41). Predictors of low HMW adiponectin concentration were male
gender, body mass index, glucose, triglyceride, cholesterol, LDL and
HDL concentration, dominant HDL and LDL diameter and small HDL
subclasses,. We determined independent predictors of low HMW
adiponectin in patients. Male patients had 3 time higher probability
to have low HMW adiponectin concentrations than female [OR –
3.281, 95%CI (1.187-9.067), p=0.022]. If glucose level rise for one
mmol/L or small-sized HDL particle for one percent, probability for
low HMW adiponectin concentration will increase 1.8 or 1.07 time,
respectively [OR – 1.769, p=0.008 for glucose and OR – 1.068,
p=0.015 for small-sized HDL particle]. Decrease in HDL concentration was associated with high probability for low HMW adiponectin
levels [OR – 0.241, p=0.027].

Conclusions
This few cases does not allow us to draw a signiﬁcant conclusion
about the role of TM in the early diagnosis, prognosis and follow-up
of MTC patients, however, the results obtained are inline with the
scarce literature. The increase of proGRP in this pathology, suggests
that it may be a useful TM when associated with Ctn and CEA.
Despite the low prevalence of MTC, we believe that it would be
interesting to perform a multicenter study to evaluate the behavior
of ProGRP.

Conclusions
We found that from all examined parameters only male gender,
high glucose and low HDL-cholesterol concentration and high
percentage of small-sized HDL particle have independent potential
to predict low HMW adiponectin concentration

doi:10.1016/j.cca.2019.03.277
doi:10.1016/j.cca.2019.03.278
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Background-aim
Mucin 1 (MUC1, also known as CA15-3) is the most commonly
used breast cancer serum marker for monitoring purposes, due to
the fact that it is overexpressed by cancer cells, undergoes several
glycosylation alterations in the presence of malignant tumors and its
role in cell adhesion theoretically makes it a good candidate for
detecting metastasis.
MUC1 is a highly glycosylated protein, and the alterations occur
within both N-glycan and O-glycan structures. There is, therefore, a
difference in antibody reactivity to MUC1 altered glycans, which appear
to be truncated and more heavily sialylated in the presence of cancer.
More speciﬁcally, they can be distinguished into altered truncated Oglycans (T and Tn antigens) and their sialylated versions (ST and STn
antigens). These altered O-glycan structures could be utilized as targets
for speciﬁc immunoassays. The Tn antigen is expressed in over 90% of
breast cancers, while STn is present in 20-25%, making these altered Oglycans potential targets in a diagnostic test.
Methods
In this study, anti-Tn antibodies were coated on ﬂuorescent
nanoparticles and utilized as tracers in a speciﬁcally designed and
optimized immunoassay, where the target antigen was captured by
an anti-MUC1 core protein antibody immobilized on microtitration
wells. After optimization for analytical performance, the anti-Tn
antibody nanoparticle-based immunoassay was evaluated on a small
cohort of 23 patient samples: 5 healthy, 5 benign, 8 preoperative
primary cancer stage and 5 preoperative metastatic cancer stage. A
conventional CA15-3 assay was performed as well, for comparison.
Results
Statistical analysis using Mann-Whitney U-test shows a statistically signiﬁcant difference between the metastatic samples compared to healthy, primary and benign (p-values of 0.049, 0.016 and
0.049 respectively). The same analysis performed on the conventional CA 15-3 assay results shows p-values of 0.620, 0.620 and 0.570
for the same comparison respectively.
Conclusions
Tn antigen and its interaction with antibodies have been studied
mainly for direct therapeutic purposes; these results indicate that the
use of the MUC1 Tn antigen as a target for diagnostic purposes shows
potential, and further investigation is needed.
doi:10.1016/j.cca.2019.03.279

T096
Variation of serum mesothelin related proteins and of the tumor
burden assessed by mRECIST criteria in patients with malignant
pleural mesothelioma: An exploratory analysis
M. Cassinarib, F. Ugoa, M. Liac, M. Bellettic, T. Callegaric, R. Libenerb, R.
Guaschinoc, A. Maconia, F. Grossoc, F. Grossod
a
Clinical Trial Center, Azienda Ospedaliera Nazionale “SS. Antonio e
Biagio, C. Arrigo”, Alessandria, Italy
b
SC Anatomia Patologica, Azienda Ospedaliera Nazionale “SS. Antonio e
Biagio, C. Arrigo”, Alessandria, Italy
c
SC Radiologia, Azienda Ospedaliera Nazionale “SS. Antonio e Biagio, C.
Arrigo”, Alessandria, Italy

d
SSD Mesotelioma, Azienda Ospedaliera Nazionale “SS. Antonio e Biagio,
C. Arrigo”, Alessandria, Italy

Background-aim
Malignant Pleural Mesothelioma (MPM) is an aggressive cancer
with median overall survival (mOS) of 9-15 months. Limited
progress has occurred in recent years in patients with advanced/
inoperable disease. Standard chemotherapy has only moderate
activity and efﬁcacy. Moreover, radiological response evaluation is
often challenging due to the peculiar pattern of growth which makes
it difﬁcult to measure tumor dimensions reliably and in a
reproduceable manner. Ad hoc Response Evaluation Criteria
(mRECIST) have been developed to overcome this issue. It would
also be crucial if we could exploit serum markers that correlate with
tumor burden and could possibly predict the activity of cancer
therapies. Mesothelin is a surface glycoprotein overexpressed in
malignant cells of the mesothelium, with very low expression in
normal mesothelial cells. It can be measured both in the blood and in
the pleural ﬂuid of patients with MPM mainly of epithelioid subtype
and, although it lacks sensibility as a diagnostic biomarker, its levels
correlate with tumor stage and burden, which could suggest a role as
a prognostic/predictive biomarker. In this study we aimed at
exploring if Mesothelin levels correlate with response rate assessed
by modiﬁed RECIST Criteria in MPM patients of all subtypes.
Methods
The LUMIPULSE G600II instrument and its dedicated kit
Lumipulse® G Mesothelin was adopted in this study to measure
SMRP (Soluble Mesothelin Related Peptides) through ChemiLuminescent Enzyme Immunoassay (CLEIA). SMRP was measured at
chemotherapy (Cht) start and at subsequent chemotherapy courses.
Computed tomography (CT) scans were performed at the beginning
of treatment and every 2-3 Cht courses. The disease was measured
according to mRECIST criteria. SMRP level were correlated with
histology, tumor extent, tumor response to treatment.
Results
68 patients (52 male and 16 females, median age 68 – range 4878) entered the study since February 2017, for 46 of them (36 male
and 10 female) the correlation between SMRP variation and CT scan
was obtained. Histology was sarcomatoid in 4 patients, biphasic in 12
and epithelioid in 52. Four-hundred-forty-nine SMRP determinations
were performed. Each patient had a minimum of 2 and a maximum
of 15 SMRP determinations with a median of 8 determinations. The
levels of mesothelin varied from a minimum of 0.14 to a maximum
of 111.5 nmol/l, with IQR 1,05-4,112, mean 4,45 and median value
2,03 mmol/l. In sarcomatoid subtypes the range was 0,38-3,49
mmol/l, with IQR 2,07-2,89, mean and median value of 1,88 and 1,42
respectively; conversely in epithelioid the range was 0,26-111,5
mmol/L with IQR 1,27-7,45, mean 6,36, median 2,46 and in biphasic
the range was 0,6-2,36 mmol/L with IQR0,6-2,36, mean and median
1,88 and 1,45 respectively. SMRP were completely in line with
responses assessed at CT scan in 28 patients (60%) i.e., reduction in
SMRP serum level anticipated or accompanied reduction of the
mRECIST at CT scan whereas increase in SMRP serum level predicted
disease progression at CT scan.
Conclusions
In this preliminary, exploratory study SMRP variations, measured
through CLEIA, correlate with the amount of disease at the beginning
of treatment and with disease response, stabilization or progression
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assessed with mRECIST criteria in 60% of patients, mainly with
epithelioid/biphasic subtypes. While acknowledging all the limitations of these early data, we think that this marker along with a
careful clinical evaluation of symptoms and signs can be of help in
following MPM patients and predicting the evolution of their
diseases. In the next study, we planned to focus only on epithelioid
and biphasic (with epithelioid component N70%) subtypes, in which
variation of SMRP levels were mainly consensual to mRECIST
variations, within the frame of a new deﬁned study protocol.

Nowadays, there exists two methodology for the quantiﬁcation of
total IgG in serum which are widely extended in laboratories.
Nephelometry, the reference method for the quantiﬁcation of immunoglobulins, has demonstrated to have a very high correlation coefﬁcient
between total IgG and its subclasses while turbidimetry have being seen
also good options and for the clinical practice, they are acceptable
alternatives for the correct interpretation of the results by the clinicians.

doi:10.1016/j.cca.2019.03.280

doi:10.1016/j.cca.2019.03.281

T097

T098

Evaluation of the concordance of three methods for the quantiﬁcation of total immunoglobulin G with the sum of the
individuals immunoglobulin g subclasses

Osteoprotegerin as optimal target for the screening of patients
with hepatocellular carcinoma at higher risk of mortality

M.T. De Haro Romerob, T. Rodríguez Ruizb, M.J. Olivares Duránb, G. De
Vicente Lópezb, P. Ruiz Ruizb, M. Barral Jueza
a
Hospital Universitario de San Cecilio, Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain

M. Cabiatib, M. Gagginib, P. De Simonea, F. Filipponia, G. Bastab, A.
Gastaldellib, S. Del Ryb
a
Hepatobiliary Surgery and Liver Transplantation, University of Pisa
Medical School Hospital, Pisa, Italy
b
Institute of Clinical Physiology, CNR, Pisa, Italy

Background-aim

Background-aim

The quantiﬁcation of serum Immunoglobulin G (IgG) and its
subclasses (IgG1, IgG2, IgG3 and IgG4) is of interest for the
evaluation of immunodeﬁciencies and autoimmune diseases. The
sum of the individuals IgG subclasses is normally closed to total IgG
quantiﬁcation. However, in some patients, we have noticed signiﬁcant discrepancies that could cause mistrust in the results. The aim of
the study is to compare two turbidimetry and one nephelometry
methods used by our laboratory to quantify total IgG and evaluate
which method gives better concordance to the sum of IgG subclasses.

Several inﬂammatory mediators take part in both the start and
development of tumour and among cytokines family the receptor
activator nuclear factor kB ligand (RANKL) and its receptor RANK
seems to have an important role. RANKL is modulated by the
osteoprotegerin (OPG), member of tumor necrosis factor receptor
family, that operate as a decoy receptor for RANKL, avoiding its binding
to RANK. It is known that RANKL and RANK expression correlates with
metastasis and reduced patient survival but the role of this axis in HCC
is not well established. Our aim was to study the liver tissues of patients
undergoing liver transplantation with HCV-positive HCC (RL, n=10)
and of donors (DL, n=14) to assess the RANKL/RANK/OPG system.

Methods
We retrospective reviewed total IgG and its subclasses results
from our laboratory during the last 6 months. 399 results of IgG
subclasses were analysed by nephelometry in the Immage 800
analyser from Beckman Coulter®, of which 61 samples were
analysed to quantify total IgG by nephelometry at the same analyser,
239 samples by turbidimetry at AU5800 also from Beckman Coulter®
and 99 samples by turbidimetry at Architect c16000 from Abbott
diagnostics®.
Comparison was done between total IgG quantiﬁcation for each
method and the sum of IgG subclasses. Statistical analysis was
carried out with the MedCalc software, correlation by the Pearson’s
coefﬁcient, Passing-Bablok regression and Bland Altman plots.
Results
In all comparisons were shown a direct lineal correlation between
total IgG and the sum of its subclasses (pb0.05).
Regression analysis according Passing-Bablok reﬂected a very
good adjustment to linearity in the three methods, with the
following slopes and intercepts: for turbidimetry, at AU5800
0.9534/35.93mg/L and at Architect 1.03/15.92mg/L and for nephelometry at Immage 1.18/28.25mg/L.
About the Pearson’s coefﬁcient, acceptable grade of correlation
was shown: r=0.8644 at AU5800 and r=0.9486 at Architect by
turbidimetry and r=0.9382 at Immage for nephelometry.

Conclusions

Methods
Real-Time PCR experiments as well as OPG plasma and tissue
concentrations by immunometric assay were carried out.
Results
Signiﬁcant higher plasma and tissue OPG concentrations in RL
compared to DL as well as increased expression of RANKL/RANK/OPG
system were observed. The mRNA expression studied, as well as of
OPG plasma and tissue concentrations, was increased as a function of
clinical severity, assessed through the MELD score. Signiﬁcant
correlations were found among which between OPG and RANK
(r=0.812, pb0.0001), OPG and RANKL (r=0.640, pb0.0023), RANK
and RANKL (r=0.885, pb0.0001). A strong correlation was observed
between OPG plasma and tissue concentrations (r=0.85, pb0.000).
Conclusions
Despite additional studies are needed to conﬁrm these ﬁndings
the results obtained in this study could suggest the RANK/RANKL/
OPG pathway as an ideal target for the screening of patients at higher
risk of mortality.
doi:10.1016/j.cca.2019.03.282
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Retrospective evaluation of CA125, HE4 and ROMA index values in
a consecutive population of 124 women

Effectiveness of IOTA and ROMA algorithms in surgical management of adnexal masses

A. Devey, P. Lukas, E. Cavalier
Clinical Chemistry Department, Universitary Hospital of Liege, Belgium

A. Barcod, R. Molinac, N. Carrerasa, M. Riusa, I. Rodriguezb, J. Augéc, P.
Fustéa
a
Department of Gynecology, Hospital Clínic, Barcelona, Spain
b
Department of Gynecology, Hospital Macarena, Sevilla, Spain
c
Laboratory of Biochemistry and Molecular Genetics, Hospital Clínic,
Barcelona, Spain
d
Laboratory of Biochemistry, Hospital Macarena, Sevilla, Spain

Background-aim
Ovarian malignancy has the higher mortality rate within
gynecological cancer, explained for a part by a late diagnosis. For
decades, CA125(carbohydrate-antigen125) was used with limitations like poor sensitivity/speciﬁcity. Hence, markers with better
speciﬁcations were needed and HE4(Human-epididymis-protein4)
has been proposed. Combination of CA125, HE4 and menopausal
status is used in ROMA index(Risk of ovarian malignancy algorithm) to assess the risk of ovarian cancer. The aim of this study
was to evaluate retrospectively CA125, HE4 and ROMA in a large
consecutive population of women in whom these tests had been
prescribed.
Methods
HE4 and CA125 were measured with the Fujirebio
Lumipulse®G and ROMA calculated according to the menopausal
status. We went back to the medical ﬁles of 124 women to verify
the biopsy results or other clinical condition. ROMA cut-off values
used for pre and post-menopausal were 13.1 and 27.7,
respectively.
Results
The presence of histological ovarian cancer was 31%. ROMA’s
sensitivity and speciﬁcity were respectively 95% and 68%. Positive
predictive value(PPV) was 59% and negative predictive value (NPV)
97%. Finally, 29 patients presented discrepant results (2 false
negative and 27 false positive). About false positive, 22/27 cases
could be explained by known interferences like renal failure
(biomarker’s accumulation) or malignant diseases(e.g endometrial
malignancy). HE4 and CA125 had a sensitivity of 82% and 87% and
their speciﬁcity was 77% and 80%, respectively. PPV was 62% and 67%
and NPV was 90% and 93%, respectively.
Conclusions
In their prospective study of strictly selected 158women, Su
Wei&al. had a ROMA sensitivity and speciﬁcity of 94% and 93%. They
also showed that sensitivity of HE4 and CA125 was 75% and 85%, for
a speciﬁcity of 98% and 92%, respectively.
Our ROMA’s sensitivity was quite similar to them, but speciﬁcity
was lower. This could be explained by our recruitment method since
we selected all sera, regardless any medical condition. Hence, our
population is heterogeneous with pathologies possibly causing falsepositive. However, our study is pragmatic and reﬂects the daily life of
a clinical laboratory and the results to be clinically validated.
Compared to biomarkers alone, ROMA increases the sensitivity at
the expense of speciﬁcity.

Background-aim
Ovarian epithelial cancer has non-speciﬁc clinical manifestations.
Around 75% patients are diagnosed at an advanced stage, leading to
high mortality rates. Erroneous evaluation of adnexal masses can
lead to inappropriate clinical and surgical management.
Objective: The aim of this study is to study a combined triage
algorithm (IOTA-LR2&ROMA) for adnexal masses candidate to
surgical treatment, in order to ﬁnd out if it might be useful to plan
surgical approach.
Methods
Retrospectively, we have studied the combination of IOTA-LR2/
ROMA algorithm from women undergoing surgery of adnexal masses
in Hospital Clínic de Barcelona and Hospital Macarena from Sevilla. A
distinction was made between patients submitted to major oncologic
surgery (high-risk of malignancy adnexal masses) and patients
submitted to outpatient surgery (low-risk of malignancy adnexal
masses). One hundred and eleven patients had ﬁnally ovarian cancer
(87 postmenopausal, 24 premenopausal) and 475 benign diseases
(322 premenopausal, 143 postmenopausal). Ultrasound features of
adnexal masses and values of tumor markers HE4 (Abbott,
Diagnosis) and CA125 (Siemens) age, menopausal status and
histology were collected in order to obtain IOTA and ROMA indexes.
Results
Using these criteria’s, HE4 variable and ROMA siemens, HE4 is the
most speciﬁc marker in the differential diagnosis of abdominal
masses (2.9% false positive), in all groups. By contrast, both CA 125
and ROMA had a high rate of false positive results (19.8% and 20.6%,
respectively) mainly in premenopausal women. IOTA had also an
important proportion of false positive data (12.6%), mainly in
postmenopausal women (26.6%). However, the main objective was
to discriminate benign and malignant masses. Using 10 as cut point
for IOTA, we can detect 95.6% of cancer in postmenopausal, but with
more than 30% of false positive results. However, if we combined
IOTA of 10 with abnormal HE4 the probability of cancer (positive
predictive value) is very high 97.2%, being 94% in those with IOTA
positive, HE4 negative and abnormal CA 125 or 92.1% using IOTA and
ROMA siemens.
Conclusions
In conclusion we proposed the criteria’s:

doi:10.1016/j.cca.2019.03.283

1) Iota N10 and HE4 or ROMA + that detected 83.3% and 92.1% of
ovarian cancer in pre and postmenopausal respectively

Abstracts / Clinica Chimica Acta 493 (2019) S116–S160

2) Abnormal HE4 (variable criteria)
3) CA 19.9 higher than 350 U/ml (mucinous or undifferentiated tumor)
Using these criteria’s algorithm can detect 95.8% and 97.7% of
ovarian cancer in premenopausal and postmenopausal women with
a negative predictive value of 0.3% and 1.5% respectively.
doi:10.1016/j.cca.2019.03.284

T102
Blood HB F detected by HB A1C multicapillary electrophoresis to
assess its potential as a tumor marker
J. González Cantó, J.A. Orts Costa
Área de Diagnóstico Biológico, Servicio de Bioquímica Clínica, Hospital
Universitario La Ribera, Alzira, Spain
Background-aim

T101
Impact of decreased glomerular ﬁltration rate on total, free and
percent of free prostate speciﬁc antigen
N. Gligorovic Barhanovic, T. Antunovic, N. Terzic Stanic
Clinical Center of Montenegro, Montenegro
Background-aim
The prostate speciﬁc antigen (PSA) is the most used marker for
the diagnosis and follow-up of prostate disease. In addition to total
PSA, percent of free PSA is widely used in the detection of prostate
cancer. Patients with chronic kidney disease (CKD) may have
increased plasma concentrations of some tumor markers due to
diminished glomerular ﬁltration rate (GFR), and in the case PSA and
related markers that may affect their accuracy as a diagnostic tool for
prostate cancer. The aim of this study was to evaluate impact of
decreased GFR on concentrations of total, free and percent of free
PSA.
Methods
The study included 47 patients (mean age 54,7±16,0 years) with
chronic kidney disease and without diagnosed prostate disease and 41
(mean age 53,9 ± 9,6 years) healthy controls. The GFR was estimated
with Chronic Kidney Disease Epidemiology Collaboration equation.
Total and free PSA were measured by immunochemiluminiscent assays.

Fetal hemoglobin (Hb F) constitutes 60 to 80 percent in the fullterm newborn. It is almost completely replaced by adult hemoglobin
(hemoglobin A, Hb A) at 6-12 months of age. In normal adults less
than 1% of total hemoglobin belongs to Hb F.
Increased Hb F In adults is found in several conditions, mainly
thalassemias, sickle cell anemia, paroxysmal nocturnal hemoglobinuria and hereditary persistence of Hb F (HPFH). However, high Hb F
has also been well-stablished in hematological and solid tumours.
The determination of glycated hemoglobin (Hb A1c) by capillary
zone electrophoresis (CZE) has shown enough precision and
accuracy to be used to detect high Hb F.
We evaluated the Hb A1c determination by CZE as a tool to assess
Hb F as tumor marker.
Methods
Hb A1c samples measured over a year in the CAPILLARYS 2 FLEX
PIERCING and CAPILLARYS 3 TERA (Sebia) analyzers were collected
prospectively. Those patients who had Hb F values between 2 and
10% were selected to be studied individually by reviewing their
medical history. Patients with thalassemic trait, sickle cell anemia,
paroxysmal nocturnal hemoglobinuria and hereditary persistent of
Hb F, were excluded.
Statistics and receiver operating characteristic curve (ROC) were
calculated by SPSS 22.0.
Results

The median GFR of patients was 24,6 ml/min/1,73m2 (inter
quartile range of 19). All the controls had GFR N 60 ml/min/1,73m2.
After adjustment for age, free PSA levels and percent of free PSA
were signiﬁcantly higher in patients (0,72 ug/L and 44%) compared
to controls (0,38 ug/L and 27%), (pb0,05). There was signiﬁcant
negative correlation between free PSA and GFR (r= - 0,72, pb0,05)
and free PSA percent and GFR (r= -0,80, pb0,05). Total PSA values
were not signiﬁcantly different between patients and controls.

During the study period, 57 323 Hb A1c samples were analyzed
and, of these, 43 patients had high Hb F percentages (2-10).
After clinical history review, 26% of the patients presented cancer
at the time of measurement of Hb F, of which 63% had hematological
cancer. In addition, 10% have presented cancer at some time and 12%
are currently under study for suspected oncological disease. On the
other hand, 52% of the patients present other non-oncological
pathologies. Apart from Type 2 diabetes mellitus, the most frequently pathologies found were: dyslipidemia and hypothyroidism.
After carrying out the ROC curve, the area bellow the value of the
curve obtained was 0.538 (95% CI: 0.331-0.746).

Conclusions

Conclusions

Our results suggest that renal function measured by GFR, is negatively
associated with the percent of free PSA. Its vales are lower in men with
prostate cancer but in patients with impaired kidney function a high
percent of free PSA could not be considered as a sign of absence of disease.
For such patients, use of the common decision limits for percent of free
PSA could lead to undiagnosed prostate cancer and therefore should not
be used as a diagnostic tool for prostate cancer in CKD.

Although some previous publications have demonstrated the
usefulness of Hb F as a possible tumor marker, in our study, Hb F
would have a low diagnostic capacity as a tumor marker in
oncological pathology.
However, the main limitation of this study is the small size of
the samples and it would be necessary to carry out a longer
follow-up of the studied patients in order to detect a tumor
outbreak.

Results

doi:10.1016/j.cca.2019.03.285

doi:10.1016/j.cca.2019.03.286
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T103

Background-aim

Lectin-nanoparticles identify androgen-sensitive glycosylations
on the surface of exosomes-derived from prostate cancer cells

Parathyroid carcinoma is a rare endocrine cancer with a poor
prognosis. Additionally, diagnostic tools that discriminates parathyroid carcinomas from adenomas are insufﬁcient although essential in
the therapeutic scheme. Previous report have identiﬁed in parathyroid biopsies, several potential biomarkers that are differentially
expressed in parathyroid carcinomas compared to adenomas. In this
study, we investigate the expression proﬁle of those previously
reported miRNAs in sera of patients suffering from parathyroid
carcinoma.

M.K. Islam, M.R. Rahman, J. Leivo, P. Syed, K. Pettersson, U.
Lamminmäki
Division of Biotechnology, University of Turku, Finland
Background-aim
Aberrant glycosylation is a common phenomenon in cancers.
Identiﬁcation of such glycosylation can be used as tumor markers for
the diagnosis of cancers. Herein, our aim is to identify hormoneregulated glycosylations on the surface of exosomes derived from
prostate cancer (PCa) cell line through the screening of a lectin
library.
Methods
The PCa cell line, LNCaP was treated with androgen hormoneagonist DHT (R1881) and -antagonist enzalutamide (MDV3100).
Then exosomes were isolated from hormone treated and untreated
LNCaP cell culture medium. Isolated exosomes were captured with
biotinylated anti-CD9 antibody through the immobilization on a
streptavidin-coated microtiter plate. The glycan epitopes presented
on the surface of captured exosomes were detected using lectins
coated with Eu3+-nanoparticles (lectin-Eu3+-NPs). In each well, 800
ng total protein quantity was loaded to maintain equal amount of
exosomes in each easy.
Results
In LNCaP-exosomes, we observed that fucosylation was increased
by DHP and reduced by MDV3100 as indicated by the binding of
fucose recognizing lectin UEA (Ulex Europaeus Agglutinin). The
signal obtained from each assay with lectin was normalized by the
signal obtained from anti-CD9 antibody. This ﬁnding suggests a
relationship between androgen-dependency and glycosylation on
the surface of exosomes and shows can it be explored with a simple
lectin-based immunoassay.
Conclusions
The correlation of androgen-hormone and glycosylation in PCa is
well-characterized phenomenon in cancer progression. However, to
identify such hormone-regulated glycosylation on exosomes can
provide access to novel non-invasive biomarkers for the detection of
PCa. The assay utilizing UEA-Eu+3-NPs based lectin assay can be
explored for applications in the exosome-based diagnosis and
prognosis of PCa.
doi:10.1016/j.cca.2019.03.287

T104
Diagnostic potential of miRNAs in parathyroid carcinomas
A. Ladang, Y. Seynaeve, E. Cavalier
Clinical Chemistry Department, CHU Liège, Belgium

Methods
Our cohort is composed of sera from 10 parathyroid carcinomas,
12 parathyroid adenomas and 11 healthy subjects. 9 miRNAs were
selected based on literature namely: miR-222-3p, miR-30b-5p, miR139-5p, miR-517c-3p, miR-126-5p, miR-26b-5p, miR296-5p, miR503-5p and miR-30e-5p. miRNA expression proﬁle was quantiﬁed by
TaqMan real-time qPCR assays.
Results
Only miR-30e-5p was found downregulated in parathyroid
carcinomas compared to the two other groups. No signiﬁcant
difference was found for miR-222-3p, miR-30b-5p, miR-139-5p,
miR-126-5p and miR-26b-5p. miR-517c-3p, miR296-5p, miR-503-5p
were not expressed in all samples.
Conclusions
This study identiﬁes miR-30e-5p as potential serum biomarker
for parathyroid carcinomas. Given the frequency of the disease, we
believe that those results are interesting but should be conﬁrmed by
other studies.
doi:10.1016/j.cca.2019.03.288

T105
Elevated serum HER-2 predicts poor prognosis in breast cancer
and is correlated to ADAM10 expression
H. Zheng
Fudan University Shanghai Cancer Center, China
Background-aim
Human epidermal growth factor receptor-2 (HER-2) overexpression in breast tumor tissues is associated with a poor prognosis but
may beneﬁt from treatment with trastuzumab. The extracellular
domain (ECD) of HER-2 can be measured in serum and which has
been a new inspection item in clinical laboratory of several hospitals.
However, whether serum HER-2 ECD can be a marker of HER-2
status in tumor tissues still confused clinicians. This study is a
retrospective observation to explore the correlation between serum
HER-2 ECD shedding and tissue HER-2 status in breast cancer
patients. Meanwhile, we will further uncover the potential clinical
signiﬁcance of serum HER-2 ECD detection.
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Methods
A total of 545 unselected breast cancer patients from Fudan
University Shanghai Cancer Center were enrolled in this study. At
primary diagnosis without any treatment, serum HER-2 ECD was
measured on ADVIA Centaur assay; meanwhile, tissue HER-2 from
core needle biopsy was tested through immunohistochemistry (IHC)
and ﬂuorescent in situ hybridization (FISH). We showed that serum
HER-2 ECD concentration was related to tissue HER-2 status.
Nevertheless, 36.9% of patients with tissue HER-2 overexpression
had low levels of HER-2 ECD shedding (b15 ng/mL) in serum.
Results
Here, we demonstrated that HER-2 ECD shedding was also
associated with protein expression and a-secretase activity of a
disintegrin and metalloproteinase 10 (ADAM10) using tumor tissues
and cell lines. Progression-free survival (PFS) data from breast cancer
patients in TNM phase II and III with tissue HER-2 IHC 3+ were
analyzed using Kaplan-Meier plotter. The patients with serum HER-2
ECD above 15 ng/mL had lower progression-free survival than those
with serum HER-2 ECD b15 ng/mL.
Conclusions
Serum HER-2 ECD could be a biomarker to identify the subgroup
of poorer outcome among HER-2 overexpression breast cancer
patients. Inhibition of ADAM10 activity may have potential therapeutic beneﬁt for this most aggressive tumor subgroup.
doi:10.1016/j.cca.2019.03.289

T106

Systems). Mann-Whitney U test and Wilcoxon signed rank test were
performed with IBM SPSS v20.
Results
We detected all chemokines in serum and exosomes from control
and prostate cancer patients except for CXCL12, only detected in
serum. A signiﬁcant correlation was found between their levels in
exosomes and serum in patients but not in controls (pb0.01).
We observed an increase in patients’ exosomes of CXCL5
(median=187 pg/mL;Q1-Q3=114-301) and TGF-beta (median=16
pg/mL;Q1-Q3=12-29) when compared with controls (median=111
pg/mL;Q1-Q3=97-163 and median=9 pg/mL;Q1-Q3=7-13;pb0.05)
respectively; whereas S100A9 decreased signiﬁcantly (patients
median=160 pg/mL;Q1-Q3=111-220 vs controls median =254 pg/
mL;Q1-Q3=185-488;pb0.01).
After radical prostatectomy S100A9 increased both in exosomes
(median=208 pg/mL;Q1-Q3=162-332;pb0.05) and in serum (baseline median=659 pg/mL;Q1-Q3=303-1141 vs post-surgery median=1080 pg/mL;Q1-Q3=727-2089;pb0.01), whereas CXCL5
decreased both in exosomes (median= 129 pg/mL;Q1-Q3=95-172;
pb0.01) and in serum (baseline median= 766 pg/mL;Q1-Q3=5961392 vs post-surgery median= 750 pg/mL;Q1-Q3=501-1040;
pb0.01). After surgery TGF-beta increased in exosomes (median=23
pg/mL;Q1-Q3=18-30;pb0.05) and decreased in serum (baseline
median=48 pg/mL;Q1-Q3=30-61 vs post-surgery median=39 pg/
mL;Q1-Q3=27-50;pb0.01).
Conclusions
Exosomes from prostate cancer patients carry S100A9, CXCL5 and
TGF-beta. Their levels differ from controls and can give information
of tumor microenvironment. After radical prostatectomy S100A9 and
CXCL5 levels in exosomes approach to those of controls.
doi:10.1016/j.cca.2019.03.290

Chemokines analysis in serum and exosomes presents clinical
utility in prostate cancer patients
M. Macíasc, T. Sendinoc, A. Sandúac, E. Alegrec, B. Mateosc, D. Ajonaa,
P. Jose Luisb, Á. Gonzálezc
a
Center for Applied Medical Research, Program in Solid Tumors and
Biomarkers, Pamplona, Spain
b
Department of Oncology, Clínica Universidad de Navarra, Pamplona,
Spain
c
Service of Biochemistry, Clínica Universidad de Navarra, Pamplona,
Spain
Background-aim
In a previous study we observed an enrichment of CXCL8, CCL2,
CXCL2 and MIF in serum-derived exosomes from prostate cancer
patients. We have continued that study exploring the clinical utility
of S100A9, CXCL5, CXCL12 and TGF-beta as prognostic and follow-up
biomarkers in both serum and serum-derived exosomes in prostate
cancer patients.
Methods
Serum samples were drawn from 16 healthy male controls (44 ±
16 years), and before and after surgery in 30 stage II-III prostate
cancer patients who underwent radical prostatectomy (65 ± 6
years). Exosomes isolation was performed with ExoQuick (System
Biosciences). S100A9, CXCL5, CXCL12 and TGF-beta were quantiﬁed
in serum and serum-derived exosomes with a Luminex assay (R&D

T107
Impact of obesity on the serum values of prostate-speciﬁc
antigen: Study on a healthy Algerian population
N. Ould Bessib, N.E. Chouikhb, A. Abdelalib, A. Chikouchea
Biochemistry Laboratory, Department of Medicine, Algiers-1 University,
Pierre and Marie Curie Center, Algiers, Algeria
b
Biochemistry Laboratory, Department of Pharmacy, Algiers-1 University, Pierre and Marie Curie Center, Algiers, Algeria

a

Background-aim
The prostate cancer (PCa) is one of the most common and deadly
cancers in humans. Its late discovery reduces the chances of healing
and survival.
Prostate speciﬁc antigen (PSA) is the most widely used tumor
marker for PCa detection, diagnosis and prognosis. The question of
the value beyond which a biopsy must be indicated has always been
raised by learned societies. Thus, the detection of any cause of
physiological or pathological variation is imperative. Age, ethnicity
and prostatic volume have been elucidated as factors of PSA
variation. The existence of a corpulence effect on PSA has also been
studied in different countries. The results of these surveys are
divided between the existence of a PSA-BMI (body mass index)
inverse association and the reversal of this ﬁnding. No conclusion has
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been established to date. A similar study in Algeria seems to be
interesting.
Aim: To study the relationship between BMI and PSA in a
population of healthy Algerian men to improve understanding of
pathophysiological variations.
Methods
The study was conducted at the CPMC Biochemistry Laboratory.
Enrollment was done in the collection unit attached to the
immunology laboratory of the Mustapha Pacha Hospital (Algiers)
from March 25th to May 13th, 2018.
All apparently healthy men aged 18 or older and consent to
participate in the study were included.
The blood samples were taken on heparinized tubes after
informed consent and collection of information by means of an
information sheet.
The measurement of weight (kg), height (m) and abdominal
perimeter (cm) was done according to the protocol described by
WHO.
The assay of total PSA (tPSA) and free PSA (fPSA) was done by
electrochemiluminescence on Cobas e 411® (Roche).
Statistical analysis was performed by R Software version 3.5.0.
We used log-transformation to standardize PSA distribution. We
used the Pearson correlation to evaluate the association between
total/free PSA and BMI. Obesity and overweight were also stratiﬁed
by WHO criteria and by age to perform an analysis of variance.
Results
106 men were included in the study. The average age was 42.08
± 14.28 years old.
The average BMI was 26.16 ± 3.53 kg/m2, with 60% of the
population in the overweight and obese category.
The average of tPSA and fPSA values were 0.941 ± 0.609 ng/ml
and 0.214 ± 0.141 ng/ml, respectively.
No correlation between PSA and IMC, nor between PSA and
waistline was found. In contrast, age was signiﬁcantly correlated
with both fPSA and tPSA.

Background-aim
Prostate cancer (PCa) is the most common malignancy, and the
second most frequent cause of cancer mortality, amongst men
worldwide. The advent of liquid-biopsy, such as blood circulating
free DNA (cfDNA), may have important applications in PCa diagnosis
and management. Seminal plasma cfDNA (scfDNA) assessment may
be able to assist in risk stratiﬁcation, diagnosis and therapeutic
monitoring of PCa patients. The aim of our study is to evaluate
whether cfDNA levels can constitute a PCa biomarker for differential
diagnosis between PCa and benign prostate hyperplasia (BPH).
Methods
A cohort of 71 patients with pathology proven PCa (22 patients)
and BPH (33 patients), and 16 healthy age-matched control subjects
were enrolled. Samples of seminal ﬂuid were processed and analyzed
within 2 hours of collection. Following cfDNA extraction, ﬂuorometry
(Qubit) was used for cfDNA quantiﬁcation. Comparative data was
assessed with the multivariate ANOVA test and p-value of b0.001
was considered signiﬁcant.
Results
Average scfDNA concentrations were 455,80 ng/μl, 231,98 ng/μl
and 26,98 ng/μl for PCa patients, BPH patients and healthy subjects,
respectively. A statistical analysis demonstrated that a signiﬁcant
difference among the groups was conﬁrmed and scfDNA level was
afﬁrmed able to distinguish between PCa and BPH patients with
optimal accuracy. We reveal a cut-off level of 450 ng/μl seminal
cfDNA for differential diagnosis between PCa from BPH.
Conclusions
ScfDNA analysis can be applied to risk stratiﬁcation, diagnosis and
therapeutic monitoring of PCa patients. We demonstrated that cfDNA
concentrations are signiﬁcantly different between PCa patients and
BPH patients, being potential biomarkers for PCa diagnosis and
screening programs and therapeutic monitoring.

Conclusions

doi:10.1016/j.cca.2019.03.292

The results of our study show that in the Algerian population, PSA
levels in obese patients can be interpreted in the same way as the
general population. However, additional investigations on a larger
workforce appear to be necessary.

T109

doi:10.1016/j.cca.2019.03.291
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Seminal cell free DNA concentration levels discriminate between
prostate cancer and benign prostatic hyperplasia
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Bianchic, C. Del Pretec, A. Tomasib
a
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The relationship between serum levels of selected biomarkers of
bone marrow microenvironment and the activity of multiple
myeloma
J. Proskovaa, P. Krhovskac, Z. Hermanovab, P. Petrovaa, T. Pikac, J.
Bacovskyc, J. Minarikc
a
Department of Clinical Biochemistry, University Hospital Olomouc,
Olomouc, Czech Republic
b
Department of Clinical Immunology, University Hospital Olomouc,
Olomouc, Czech Republic
c
Department of Hemato-Oncology, University Hospital Olomouc and
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Republic
Background-aim
The aim of our study was to examine the correlation between
serum concentrations of 11 markers of bone marrow microenvironment and groups of patients with monoclonal gammopathy of
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undetermined signiﬁcance (MGUS), with smoldering myeloma
(SMM) and with multiple myeloma (MM)
Methods
We retrospectively analyzed a cohort of 108 individuals with
plasma cell dyscrasias. The median age was 68 (36-93), M/F ratio
1.2:1, with usual distribution of individual immunohistochemical
types of monoclonal Ig. The cohort consisted of 65 patients with MM,
13 with SMM and 30 with MGUS. Following parameters of bone
metabolism and bone marrow microenvironment were assessed: Cterminal telopeptide of type I collagen (CTx) and N-terminal
propeptide of type I procollagen (PINP), hepatocyte growth factor
(HGF), osteoprotegerin (OPG), macrophage inﬂammatory protein 1〈
(MIP-1〈), activin A, annexin A2, sclerostin, secreted Frizzled related
proteins (sFRP), Dickkopf-related protein 1(DKK-1), tartrate-resistant acid phosphatase (TRAP5). These parameters were assessed in
individual patients and compared within the subgroups of MM, SMM
and MGUS. For statistics we used Kruskal-Wallis test with correction
at pb0.05.
Results
The analysis revealed signiﬁcantly different levels of following
markers in the MM and SMM groups in comparison with MGUS:
CTx (median=M, MM 0.687 vs SMM 0.32 vs MGUS 0.325⎧g/L,
pb0.0001) and PINP (M 51.5 vs 40.8 vs 42.9⎧g/L, p=0,045).
Similarly, levels of following parameters were found to be
signiﬁcantly elevated in active MM in comparison to SMM and
MGUS: HGF (M 2650vs 2465 vs 1625.5 ng/L, pb0.0001), MIP-1〈 (M
26.1 vs 22.05 vs 22.4 ng/L, p=0.022), sFRP (M 941 vs 817.5 vs
725 ng/L, p=0.0041) and DKK-1 (M 3327 vs 2202 vs 2571 ng/L,
p=0.0075). There was no statistically signiﬁcant relationship
with other markers, including OPG, activin A, annexin A2 and
sclerostin.
Conclusions
Analysis showed an association of some markers with activity of
the disease, esp. in the case of HGF, MIP-1〈, DKK-1 and sFRP with
signiﬁcantly elevated levels of each parameter increasing from MGUS
to overt MM. The results support their role in the process of
transformation of MGUS into MM.
With support of the grant NV18-03-00500, MH CZ-DRO (FNOl,
00098892) and IGA-LF-2018-004.
doi:10.1016/j.cca.2019.03.293

Background-aim
Response rates to anti-Multiple Myeloma (MM) treatment are
very much dependent on the reduction of serum M-protein (MP) by
electrophoresis. However, when the concentrations are low or the
MP co-migrates with other serum proteins, response assessment
may be difﬁcult and inaccurate. In 2009, the Hevylite (HLC) immuneassay was developed allowing detection and quantiﬁcation of MP
with high precision and sensitivity. The objective of this study is to
assess the utility of this assay to assess response to treatment by MM
patients.
Methods
Consecutive patients from two Spanish hospitals (Hosp. Virgen de
las Nieves, Granada and Hosp. Costa del Sol, Malaga) were
prospectively included in the context of the Edinlite clinical study,
from April 2016 to May 2017. HLC determinations were done with
the respective kits from The Binding Site, UK, at Diagnosis, after the
ﬁrst 3 cycles, prior and post- Transplant. Classiﬁcation of response
based on HLC assay was done according to the Michallet study
(Leukemia 2017), brieﬂy: changes in the difference between the
involved HLC (tumour-derived; iHLC) and uninvolved HLC (uHLC)
concentrations: b 50% is stable disease (SD); N50% and b90% is a
partial response (PR); ⩾90% decrease is a very good partial response
(VGPR); any decrease and normal HLC ratio is a complete response
(CR).
Results
Twenty-seven patients were included and HLC were determined
in 120 samples. Comparing the response assessment determined by
HLC with the one determined by the IMWG criteria we found that a
good agreement for SD and CR while PR and VGPR showed some
discrepancies, 55% and 43%, respectively. The total agreement
between the two classiﬁcation methods calculated by Weighted
Kappa coefﬁcient was 0.65.
Conclusions
Although with a much smaller cohort we get similar results to the
Michallet study where the main discrepancies were found in PR and
VGPR. In this study the discrepancies are almost exclusively related
to IgA and Oligosecretor patients, which are the typical situations
were MP is difﬁcult to measure by electrophoresis. Therefore, the
HLC assay could be an interesting alternative for response assessment in these patients.
doi:10.1016/j.cca.2019.03.294

T110
Optimizing response assessment to anti-multiple myeloma treatment by using the hevylite assay: A multicentric study
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a
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T111
Evaluation of the Sebia free light chains ELISA using the AP22
elite instrument
V. Stojkovic, E. Cavalier, L. Lutteri
Department of Clinical Chemistry, University of Liège, CHU Sart-Tilman,
4000 Liège, Belgium
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Background-aim
Serum kappa and lambda free light chains (FLC) are useful to
diagnose and monitor patients suffering from multiple myeloma and
related disorders. Currently, two main assays are used routinely:
Freelite from The Binding Site and N Latex FLC from Siemens.
Recently, Sebia have developed a new ELISA-based technology kit.
Methods
We evaluated the performance of the automated version of Sebia
FLC ELISA using the AP22 ELITE processor.
Results
Sebia FLC ELISA was a reproducible assay showing good
performance in intra (3.3 to 7.7 % for kappa FLC and 9.6 to 10.1 %
for lambda FLC) and inter-assays (6.4 to 11.2 % for kappa FLC and 7.3
to 12.2 % for lambda FLC) imprecision and in linearity with a slope of
1.015 for kappa FLC and 0.979 for lambda FLC. A good concordance of
82 % was found with the results obtained with our routine assay,
Freelite on SPA Plus (The Binding Site). Moreover, no antigen excess
was detected and Sebia kits required less retests than Freelite thanks
to a broader range. Quantitative results were closer to the FLC
monoclonal band estimated by electrophoresis. The reference range
was veriﬁed on a population of control patients. However, the kappa/
lambda ratio should be adapted by Sebia in case of chronic kidney
disease (CKD) as we observed increased values in CKD 3-4-5 groups.
Conclusions
Sebia have developed a new ELISA assay to measure FLC. This
assay, validated with a full walk away processor AP22 ELITE, is
suitable for routine use. However, results are not directly interchangeable with Freelite, currently used in the recommendations of
the International Myeloma Working Group.
doi:10.1016/j.cca.2019.03.295

T112
Potential role of glycovariants of urinary MUC1 and CEA in
sensitive detection of urothelial bladder cancer
P. Syeda, H. Kekkia, J. Teräväa, K. Gidwania, U. Lamminmäkia, P.
Boströmb, K. Petterssona
a
Department of Biochemistry/Biotechnology, University of Turku, Turku,
Finland
b
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Background-aim
Aberrant glycosylation is a phenomenon observed in many
cancers including urothelial bladder cancer (BlCa). The objective of
our study was to identify a panel of markers based on glycovariants
of urinary mucin 1 (MUC1) and carcinoembryonic antigen (CEA)
which would enable highly sensitive detection of BlCa.
Methods
MUC1 and CEA from BlCa (n=19) and benign prostate disease
(n=20) patients’ urine samples were captured on microtitration

wells with immobilized monoclonal antibodies against these glycoproteins. The MUC1 and CEA levels were measured using speciﬁc
antibodies, labeled with europium chelates (Eu+3), targeting glycan
and protein epitopes, respectively. The glycan epitopes, NAcetylglucosamine (GlcNAc) and sialyl Lewisa (sLeA), were targeted
by using wheat germ agglutinin (WGA) and anti-cancer antigen 19-9
(CA19-9) antibody conjugated with Eu+3-doped nanoparticles,
respectively. Various models were developed to identify the panel
of markers with highest sensitivity and speciﬁcity.
Results
The model consisting of MUC1-WGA and CEA-C241 assays, which
identiﬁed GlcNAc and sLeA on MUC1 and CEA, respectively, enabled
detection of BlCa with nearly 95% sensitivity and 95% speciﬁcity.
Although, MUC1-WGA assay enabled discrimination with 79%
sensitivity and 95% speciﬁcity, rest of the individual assays offered
low sensitivities.
Conclusions
Simultaneous identiﬁcation of altered glycans on MUC1 and CEA
enabled discrimination of BlCa from benign conditions with high
sensitivity and speciﬁcity. However, further validation of the study is
needed on a larger cohort.
doi:10.1016/j.cca.2019.03.296
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Background-aim
The determination of tumor markers in effusion ﬂuids has been
widely studied for the differential diagnosis of pleural effusions, but
there are few studies on their prognostic capacity. The aim of this
study is to establish whether tumor markers can be use as predictors
of survival in patients affected of lung cancer with pleural effusion.
Methods
We studied 95 patients (25 female), mean age 68.8 years, with
lung cancer and pleural effusion, histological types were 44
adenocarcinoma, 9 epidermoid, 5 large cell lung cancer, 26 Non
small cell lung cancer and 11 Small cell lung cancer. Seventy-seven
patients showed pleural effusion as ﬁrst sign of cancer. We
determined CYFRA21-1, CEA, CA15-3 and CA19-9 by an
electrochemioluminiscent assay.
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Results
For the whole group of patients with lung cancer only the
patients with concentrations of CA15-3 below 30 U/mL showed a
higher median survival rather than those with concentration below
30 U/mL (4.16 vs 1.67 month; p=0.013). In the group of patients
with adenocarcinoma, the patients with pleural ﬂuid CA15-3 below
of 30 U/mL the patients with pleural ﬂuid had higher median
survival than those with high concentrations (6.7 vs 1.6 months;
P=0.004) concentration of CEA below 5ng/mL also showed a median
survival higher than patients than high concentrations of CEA in
pleural ﬂuid (9.5 vs 2.5 months; P=0.04).
Conclusions
We can conclude that in patients effected of lung cancer and
pleural effusion, high concentrations of CA15-3 in pleural ﬂuid
identify a subgroup of patient with a shorter survival. In patients
with adenocarcinoma high concentrations of CEA or CA15-3 in
pleural ﬂuid identify a subgroup with poor survival.
doi:10.1016/j.cca.2019.03.297

T114
MIR-124-3P inhibits proliferation, migration and invasion by
adjusting ITGB3 in gastric cancer cells
Q. Wu, H. Bai, X. Song, B. Ying
Department of Laboratory Medicine, West China Hospital, Sichuan
University, Chengdu, PR China

expression level of cell lines is the opposite (p all b 0.05). CCK-8
assay, wound healing and transwell invasion and migration experiments showed that the cell lines with low expression of miR-124-3p
and high expression of ITGB3 gene as well as protein have high
proliferation and invasion ability, vice versa. In GC cell lines MGC803 and MKN45, the results of ITGB3 interference and overexpression experiment have shown that compared with control siRNA
group, GC cell proliferation, invasion and metastasis ability has been
restricted in ITGB3 siRNA group ( p b 0.05). Compared with pEGFPNC group, GC cell proliferation, invasion and metastasis ability are all
higher in pEGFP-ITGB3 group. MiR-124-3p interference and overexpress test results have all shown that ITGB3 and integrin ®3
expression level decreased ( p b 0.05) and GC cell proliferation,
invasion and metastasis ability has been restricted in miR-124-3p
mimics group compared with the miR-NC group ( p b 0.05). In
addition, the ITGB3 and integrin ®3 expression levels as well as GC
cell proliferation, invasion and metastasis ability increased in miR124-3p inhibitor group compared with inhibitor-NC group.
Conclusions
We conﬁrmed that the change of miR-124-3p expression level
can regulate ITGB3 expression levels, thus affect the expression of
integrin ®3 and GC cell proliferation, invasion, migration ability.
These data indicated that miR-124-3p might be a novel anti-tumor
factor of GC and may provide a new strategy for diagnose of GC.
doi:10.1016/j.cca.2019.03.298

T115
The plasma levels and diagnostic utility of VEGF and M-CSF in
endometrial cancer patients

Background-aim
The aim of the present study was to investigate the underlying
molecular mechanism by which miR-124- 3p suppresses gastric
cancer cell in the proliferation, migration and invasion by adjusting
ITGB3.
Methods
RT-PCR and western blot are used to detect the expression of
miR-124-3p, ITGB3 and their proteins intergrin ®3 in three kinds of
human gastric cancer cells MKN45, AGS, MGC-803 and normal
human gastric epithelial cells GES-1, and further to identify the
proliferation, migration and invasive capabilities of those cells. Select
two kinds of GC cells with relatively high and low invasion and
migration ability and divided into the blank control group, pEGFPITGB3 group, pEGFP-NC group, ITGB3 siRNA group, and control siRNA
group. The wound healing, CCK-8 assay, transwell migration, and
invasion assay was performed to test the effect of ITGB3 in cell
proliferation, migration and invasion. Similarly, set the blank control
group, miR-124-3p mimics group, miR-NC group, miR-124-3p
inhibitor group and inhibitor-NC group, use the same method to
detect the effect of mir-124 -3p in cell function, and RT-PCR and
western blot are used to detect the expression of mir-124-3p, ITGB3
and intergrin ®3.
Results
The trend of ITGB3 expression level of four kinds of cell lines is
MGC803 N AGS N MKN-45 N GES-1 and the trend of miR-124-3p
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Background-aim
VEGF and M–CSF play important role in the pathogenesis of
cancer disease, especially in angiogenesis, metastasis, proliferation of
cancer cells and in cell growth. The aim of this study was to
determine the plasma levels and diagnostic utility of VEGF and MCSF in comparison to CA 125 in patients with endometrial cancer and
in relation to the control groups: healthy subjects and patients with
benign tumor (myoma uteri).
Methods
The study included 80 patients with low stage (I+II) of
endometrial cancer (adenocarcinoma endometrioides). The control
groups included patients with benign lesions (myoma uteri) and the
group of healthy subjects (40 persons in each group, respectively).
Plasma levels of VEGF and M-CSF were determined using immunoenzyme assay (ELISA), CA125 - by chemiluminescent microparticle
immunoassay (CMIA).
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Results

Results

Plasma levels of VEGF (190 pg/ml), M-CSF (610,00 pg/ml) and
CA125 (20,1 U/ml) were signiﬁcantly higher in endometrial cancer
patients as compared to the healthy control (50 pg/ml; 290 pg/ml;
15 U/ml) (pb0,01 in all cases) or benign cancer patients (only
cytokines, 90 pg/ml; 380 pg/ml; (pb0,01 in all cases). The VEGF, MCSF and CA 125 diagnostic speciﬁcities received high and equal
values (95%). The diagnostic sensitivity, the positive and the negative
predictive values of VEGF (52%; 95%; 50%) were higher than for MCSF (28%; 91%; 40%), and CA 125 (34%; 93%; 42%). The largest area
under the ROC curve (AUC) was observed for VEGF (0,7744)
comparing to M-CSF (0,7244) and CA 125 (0,6948). The combined
use of VEGF or M-CSF with tumor marker resulted in the increase of
the sensitivity, negative predictive values and AUC (67%, 52%; 58%,
48%; 0,8404 and 0,8008).

16.698 requests were analyzed. 6.224 (37%) belonged to patients
older than 70 years old, among them, the 68.7 % had a PSA value
lower than 4 ng/mL. Performing a cost-effective study using this
results, savings of 6115 € would have been achieved.
Conclusions
A quite high ratio of requests do not follow the clinical recommendations. This fact might be solved from a laboratory perspective, for
instance, using the right resources and rejection rules
Applying these possible solutions, economical savings would be
reached and this would lead to different improvements in the laboratory.
doi:10.1016/j.cca.2019.03.300

Conclusions
These results suggest a potential usefulness of VEGF and M-CSF in
the diagnostics of low stage of endometrial cancer, however in
combine analysis with CA 125.
doi:10.1016/j.cca.2019.03.299
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Evaluation of the number of PSA requests at primary care in
patients N70 years old
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Pelaz, A. Fernandez Gonzalez, A. Alonso Llorente, I. Moreno Gazquez,
A. Gutierrez Samper
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Blesa, Zaragoza, Spain
Background-aim
Prostate cancer (PC) is the most prevalent cancer in men and the
third one in mortality. Prostate Speciﬁc Antigen (PSA) is an organ
speciﬁc glycoprotein used as a biomarker for either screening,
diagnosis or PC follow up. It is well known that its time dependent
evolution is quite slow and not every patient develops a clear
symptomatology. The relative healthy survival rate after 10 years is
98 %. In Spain, the life expectancy is 80 years. However, nowadays,
there is no agreement about the beneﬁts of using PSA as a screening
biomarker in patients older than 70 years old.
The main aim of this study is the evaluation of the number of PSA
requests at primary care. The secondary aim is to check, among all
these requests, the number of petitions, which obey the clinical
recommendations and do not perform the PSA screening when
patients are older than 70 years old. In addition and due to this fact, a
cost effective study will be carried out.
Methods
A descriptive retrospective study was accomplished with the
PSA requests from primary care during one year. Samples were
processed with the Cobas 8000, e801 (Roche Diagnostics) by
electrochemiluminescence. Data was obtained using Modulab Gold
(Izasa) and processed with Microsoft Excel 2016. At the present
study, we assumed that PSA results under 4 ng/mL belong to diseasefree patients.

T117
Analytical evaluation of the CA 19-9 assay: Comparison of three
different assays on patients samples
V. Chicha-Cattoira, H. Manceaua, H. Puya, C. Hercenda, K. Peoc’ha,b
a
APHP HUPNVS Service de Biochimie & DHU Unity, Hôpital Beaujon,
Clichy, France
b
Université Paris Diderot, UFR de Médecine Xavier Bichat, CRI
UMRs1149, Paris, France
Background-aim
Pancreatic cancer, and particularly pancreatic ductal adenocarcinoma presents an increasing incidence, noticeably in France, and
remains the digestive cancer with the poorest prognosis.
Although presenting a relatively low positive predictive value,
serum carbohydrate antigen 19-9 (CA19-9) is useful in the follow-up
of pancreatic cancer for prognosis and surveillance purposes. It is
recommended to patients to be followed in centers using the same
assay since there is a known inter-method variability.
We aimed to investigate the analytical performances of the
Atellica IM CA 19-9 Assay and to compare results between the
Atellica IM and ADVIA Centaur (Siemens Healthineers) assays and
the Atellica IM and Kryptor Compac+ (Thermo Fisher) assays on
clinical samples from patients, some of them being successive.
Methods
We evaluated precision and linearity according to CLSI protocols.
A total of 103 samples from patients undergoing treatment for
pancreatic cancer were analyzed on the three different analyzers.
Results
Repeatability was b7%, and within-lab precision was b10% across
all concentrations for Atellica IM CA 19-9 Assay. The assay was linear
from 15.1 IU/mL to 530.7 IU/mL. The concordance of the three
different methods estimated by Passing Bablok ﬁt, after exclusion of
values out of the linearity range, was 0.993 (Atellica IM vs. ADVIA
Centaur) and 0.889 (Atellica IM vs. Kryptor). Bland Altmann analysis
revealed that Atellica IM CA 19-9 Assay gave overall higher values
compared to Kryptor (Mean difference in linearity range : 39.69, 95%
CI : 13.522-65.855), but slightly lower values compared to the ADVIA
Centaur Ca 19-9 assay (Mean difference in linearity range : -17.085,
95%CI : -24.406- -9.764).
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Across the 25 pairs of samples analyzed, all assays led in most of the
case to similar dynamic patterns (increase, stand-up or decrease).

T119

Conclusions

Biomarker glycosylation evaluation in pancreatic cancer utilising
biochip array technology

Further studies are needed to evaluate the clinical performances of
Atellica IM CA 19.9 Assay in different settings, to determine thresholds
for the prediction of resectability of tumour at diagnostic, the prediction
of metastasis, and the percentage of false negative results.

K. Martinb, P. Dunneb, A. Connollyb, C. Richardsonb, R. Mcconnella, J.
Lamonta, S. Fitzgeralda
a
Randox Laboratories Ltd., Crumlin, United Kingdom
b
Randox Teoranta, Dungloe, Ireland

doi:10.1016/j.cca.2019.03.301

Background-aim

T118
Inter-lot variability of binding site freelite® assays on the binding
site optilite® and spaplus® analysers
M. Coley, C. Wilson, C. Efstathiou, S. Harding, M. Mccusker, K. Sharp
The Binding Site Group, United Kingdom
Background-aim
A commutable international standard for serum free light chains
(FLCs) is currently lacking. To ensure replicable measurements across
multiple instruments, the Binding Site has produced a commutable
bulk sample (gold-standard) for the internal performance assessment
of Freelite assays. Here we present inter-lot variation for three | and
three ⌊ Freelite assay lots on the Optilite and SPAPLUS analysers.
Methods
The performance of Freelite assays on the SPAPLUS and Optilite
analysers was assessed prospectively during routine batch manufacturing by measuring 68 samples from healthy adult donors, 30 unprocessed and 27 processed panel samples (| FLC range: 3-180 mg/L; ⌊ FLC
range: 6-165 mg/L). A commutable gold-standard reference material
was also examined. The analysis included three randomly selected | and
⌊ Freelite lots released between June 2016 and October 2017. Results
between lots on the same platform were compared using Analyse-it®
(Passing Bablok, linear regression and Bland Altman analyses), and
sigma metrics calculated based upon total allowable error.
Results
Passing Bablok slopes ranged between 0.95-1.02 and Bland Altman
bias between -9.1% and 9.6%, with linear ﬁt r values ε0.993 for the three
lots each of | and ⌊ Freelite assays on the Optilite and SPAPLUS
analysers. Analytical process performance for the three | Freelite lots
gave sigma values of 5.2, 5.9 and 9.1 on the Optilite, and 7.3, 3.0 and 5.1
on the SPAPLUS. For the three ⌊ Freelite lots, sigma values were 7.0,
10.6 and 6.3 on the Optilite and 23.7, 7.2 and 18.4 on the SPAPLUS.
Conclusions
Optilite and SPAPLUS Freelite assays showed inter-lot variability
within acceptable limits and sigma values N5, with the exception of
one SPAPLUS | lot (sigma value of 3.0). In future, Freelite assay
manufacturing will include the commutable gold-standard internal
reference material.
doi:10.1016/j.cca.2019.03.302

To improve the prognosis of patients with pancreatic cancer
improved classes of biomarkers for detection are needed. Analysis of
serum cancer antigen 19-9 (CA19-9) is currently used for monitoring
and management of pancreatic cancer. Aberrant glycosylation of
protein biomarkers has emerged as an indicator of cancer development. As detection of pancreatic cancer by single circulating disease
biomarkers has proven inadequate, the idea that a multifaceted
pathology may be reﬂected in simultaneous detection of multiple
disease markers has arisen. Biochip Array Technology (BAT) enables
the simultaneous detection of multiple biomarkers from a single
sample and the aim of this study was to evaluate an enzyme-linked
lectin multiplex panel of glycosylated serum biomarkers - CA19-9,
Carcinoembryonic Antigen (CEA) and Alpha 1-Acid Glycoprotein
(A1AG) - with potential for pancreatic cancer discrimination.
Methods
BAT was used for speciﬁc capture of glycosylated CA19-9, CEA
and A1AG at discrete test regions on a biochip surface. Simultaneous
glycosylation-based detection of the biomarkers was achieved using
a HRP labelled lectin with fucose speciﬁcity. The chemiluminescent
simultaneous assays were applied to the biochip analyser Evidence
Investigator. Serum samples from pancreatic cancer patients (n=20)
and normal samples (n=36) were assessed. AUC, sensitivity and
speciﬁcity of the presented multiplex application were compared
with single measurement of CA19-9 and total antigen measurement
of these biomarkers.
Results
i) Glycosylation-based detection: AUC 0.969, sensitivity 95%,
speciﬁcity 100%, ii) CA19-9 antigen alone: AUC 0.928, sensitivity
85%, speciﬁcity 100%, iii) total antigen measurement: AUC 0.910,
sensitivity 85%, speciﬁcity 97.22%. Altered fucosylation of A1AG was
conﬁrmed by immunoprecipitation and subsequent lectin blotting of
A1AG from patient sera.
Conclusions
Glycosylation-based multiplex detection improved pancreatic
cancer detection when compared with measurement of CA19-9
alone or total antigen measurement. The application of the BAT
platform for multiplexed glycosylated biomarker analysis offers
accessible, low cost options for cancer screening which can be
readily translated to a routine clinical laboratory setting.
doi:10.1016/j.cca.2019.03.303
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Comparing a ﬁxed threshold ﬁt (fecal immunochemical test) to a
fecal hemoglobin (HB) kinetic screening strategy in a target
population of the Quebec colon cancer screening program

Evaluation of three commercially available ELISA kits for the
determination of chromogranin A

J. Dubé, F. Corbin, A. Çaku
Centre Hospitalier Universitaire de Sherbrooke, et Faculté de Médecine
et des Sciences de la Santé de, l’Université de Sherbrooke, Canada
Background-aim
The FIT has improved colorectal cancer screening greatly. FIT tests
using a ﬁxed threshold strategy have been offered in many territories
worldwide but to our knowledge a fecal Hb kinetic screening
strategy has never been tested. We hypothesized that a fecal Hb
kinetic screening strategy could be superior to a ﬁxed threshold
strategy and aimed to compare both strategies to identify patients at
risk of colorectal cancer.

K. Eeckhout, K. Van Cotthem, B. Peeters, K. Guerti
Antwerp University Hospital, Belgium
Background-aim
Chromogranin A (CgA), mainly produced by (neuro-)endocrine
cells, is the most valuable biomarker for prognosis and follow-up of
neuroendocrine tumors (NET). Determination of CgA by different
techniques leads to signiﬁcant differences in results, with varying
sensitivity and speciﬁcity.
The aim of our study was to compare 3 different commercially
available ELISA kits for the determination of CgA and to evaluate
their analytical and clinical performance.
Methods

Methods
In this retrospective study, we analyzed a regional database of
anonymized data from 47594 subjects with serial FIT including the
colorectal cancer status. Our study population was selected using the
following criteria: subjects aged 50-74 with ε90 days between the
two tests, with a negative result for their ﬁrst FIT and a result over 30
ng/ml for their second test. The FIT had to precede the colorectal
cancer diagnostic. The study population was comprised of 1863
patients: 23 patients with and 1846 without colorectal cancer. Data
were analyzed with the statistical package R and ROC curves were
obtained to compare screening strategies. The area under the curve
was obtained by non-parametric (Mann-Whitney) estimation with
the conﬁdence intervals computed using the standard errors and
normal approximation after 2000 bootstrap runs.
Results
For the ﬁxed threshold strategy, area under the curve (AUC) was
0,780 with a sensitivity and speciﬁcity of 0,765 and 0,768. The best
threshold for colorectal cancer detection in our study population was
196 ng/ml. For the fecal Hb kinetic strategy, AUC was 0,800 with a
sensitivity and speciﬁcity of 0,798 and 0,764. The best threshold for
colorectal cancer detection in our study population was an increase
of 0,223 ng/ml per day. Using this data, we can calculate that a
subject with a negative FIT test will, on average, need 650 days to get
a positive FIT if he develops colorectal cancer, which is 80 days less
than the usual 2-year interval between tests.
Conclusions
These results show that the fecal Hb kinetic strategy is slightly
superior to the ﬁxed threshold strategy in our study population.
In territories where screening is done at an interval below 650
days, the fecal Hb kinetic strategy could show an increased
advantage.

CgA was measured with 3 different commercially available ELISA
kits on 40 leftover sera: Chromoa CGA-ELISA assay (Cisbio) (Cis), Hu
chromogranin A ELISA (Diasource) (Dia) and Neolisa chromogranin
A (Euro Diagnostica) (Euro). Imprecision was calculated from the
duplicate measurements using the root mean square method. The
results of the 3 ELISA’s were compared with clinical data using ROC
analysis. Patients were classiﬁed as NET or non-NET based on
interpretation of clinical records by 2 independent observers. The 3
ELISA’s were compared using correlation coefﬁcients and Passing and
Bablok regression analysis. Statistical analysis was performed using
MedCalc Software.
Results
Imprecision (CV%) was acceptable for all 3 ELISA’s (Cis 10,3%; Dia
9,8%; Euro 14,5%).
The area under the curve (AUC) was comparable between assays
(Cis 0,693; Dia 0,627; Euro 0,721). Sensitivity was lower for Dia
(41%) (Cis 65%; Euro 65%). Speciﬁcity was lower for Cis (70%) (Dia
83%; Euro 78%). Positive predictive value was comparable for all 3
tests (Cis 61%; Dia 64%; Euro 69%). Negative predictive value was the
lowest for Dia (66%) (Cis 73%; Euro 75%).
Best correlation was observed for Euro versus Dia (Pearson r =
0,89) (Cis vs Dia 0,79; Euro vs Cis 0,76). Passing and Bablok (P&B)
regression analysis detected systematic and proportional differences
when comparing Dia versus Cis (Cis = 25,3 + 1,9 Dia) and
Euro (Euro = 26,5 + 1,9 Dia). Comparison of Cis versus Euro didn’t
detect any proportional or systematic differences (Euro = 1,1 + 0,9
Cis).
Conclusions
In our study, analytical performance was comparable for the 3
evaluated CgA ELISA’s. Observed differences in AUC were not
statistically signiﬁcant. Further, our data showed that CgA results
obtained with different ELISA’s are not interchangeable.

doi:10.1016/j.cca.2019.03.304
doi:10.1016/j.cca.2019.03.305

Abstracts / Clinica Chimica Acta 493 (2019) S116–S160

T122

T123

Pro-GRP in medullary thyroid cancer. Correlation with calcitonin
and utility of them in the follow-up of the disease

Diagnostic utility of tumour markers for malignant effusions

R.M. Fernandez, E. Fernández, H. Hurtado, Y. Gallegos, I. Martínez, J.
M. Augé
Hospital Clínic de Barcelona, Spain

C. Fernández Prendes, A. Martínez Iribarren, A. Alumà, F. Moreno, X.
Tejedor, S. Checa, E. Ramos, M. López Molina, M.A. Llopis, C. Morales
Indiano
Hospital Germans Trias i Pujol, Spain

Background-aim

Background-aim

Thyroid cancer is the most frequent endocrine neoplasm although
it only represents 1-2% of malignancies. The medullary thyroid
cancer (MTC) is an uncommon form of thyroid cancer and account
for less than 5-10% of the thyroid malignancies.
The main tumor markers (TM) used in MTC are calcitonin (CT)
and carcinoembryonic antigen (CEA). However, they usually show a
high variability in the follow-up of these patients.
The involvement of gastrin-releasing peptide in MTC has been
demonstrated, but its instability in blood makes difﬁcult its measure in
clinical practice. Nonetheless, it is possible to use its precursor, the progastrin-releasing peptide (Pro-GRP), as a TM with a better stability.
The aims of this study were to know the distribution and the
correlation between CT and Pro-GRP and its role in the follow up of MTC.

Tumour markers (TM) in pericardial, peritoneal (PE) and pleural
(PL) ﬂuids (FL) in the differential diagnosis of malignancy have been
subject of controversy. Nevertheless, the application of cancer
biomarkers in serous effusions (SE) is widely justiﬁed because even
if conventional SE cytology has a speciﬁcity of almost 100%, its
sensitivity is around 50% and many cases require the performance of
invasive procedures to establish diagnosis. The aim of this study was
to evaluate the use of TM markers in differential diagnosis of
malignant/benign SE.
Methods

127 serum samples from 7 patients with active-MTC and 20
patients with non-active-MTC were evaluated. CT (cut-off: 10 pg/
mL) and Pro-GRP (cut-off: 50 pg/mL) were analysed using a
chemiluminescent immunoassay and were performed by the platforms Architect (Abbot Diagnostics, North Chicago, IL, USA) and
Liaison XL (Diasorin, Saluggia, Italy), respectively. Statistical analysis
was performed using IBM SPSS Statistics.

This prospective study was conducted from June 2017 to
December 2018. We studied 234 FL (12 pericardial, 104 PE, 118
PL), 72 (32%) of them malignant. We quantiﬁed CEA, CA19.9 and
CA15.3 TM in FL and serum (srm) collected within 24 hours, in order
to calculate TM ratio EF/srm. Deﬁnitive diagnosis of malignancy was
established by biopsy, imaging techniques, necropsy or when
neoplastic cells were detected by cytology in SE. We calculated ROC
curves to evaluate diagnostic accuracy of TM ratio SE/serum.
Regarding TM, we considered malignant SE when TM was positive
in SE and TMratio was N1.2. All statistical analyses were performed
using SPSS v.19.0.

Results

Results

CT and Pro-GRP serum levels showed a non-normal distribution
(Kolmogorov-Smirnov, p b0.001) with a high correlation between
both markers (Spearman coefﬁcient=0.911, pb0.001).
In non-active-MTC the median serum concentration of Pro-GRP
and CT were 45.7 pg/ml (interquartile range (IQR) 64.6 pg/ml) and
12.6 pg/ml (IQR 273 pg/ml) respectively. In the case of active-MTC,
the results were 1989.6 pg/ml (IQR 2615.6pg/ml) and 2830 pg/ml
(IQR 4996 pg/ml) to each one.
Only in non-active-MTC were observed statistically signiﬁcant
differences between CT and Pro-GRP (Brown Forsythe, p=0.02)
making the Pro-GRP a helpful TM in the follow-up of patients with
non-active-MTC.

Protein concentration in SE, all TM in SE and TMratio showed
differences (pb.0001) between malignant/benign SE.
TM ratio of CEA, CA19.9 and CA15.3 showed AUC of 0.846, 0.740
and 0.844 (pb0.001) respectively for detecting malignancy. The
cutoff 1.2 of CEAr, CA19.9r and CA15.3r presented a sensitivity (S)
and speciﬁcity (SP) of 41% and 92%, 44% and 93%, 41% and 69%,
respectively.
Results were especially encouraging in PE ﬂuids, being CEAr
AUC=0.901, CA19.9r AUC=0.857 and CA15.3r AUC=0.953. Protein
concentration yielded an AUC of 0.836 and cutoff 26.2 g/L had 83%S
and 78%SP to detect malignant PE EF.
The diagnostic accuracy of presenting any positive TM in SE and
any positive TM ratio was 63%S, 89%SP, 74% positive predictive value
and 83%negative predictive value.

Methods

Conclusions
The Pro-GRP shows a very good correlation with CT and as
advantages, a lower variability in the follow-up especially in those
with non-active disease.
Pro-GRP may be used as a TM for the follow up of MTC patients.
However, certain discrepancies are observed when compared with
CT which requires more studies in larger populations.

Conclusions
According to our results, the use of tumour markers should be
considered as a complementary tool in diagnosing malignant SE.
Moreover, proteins above 26.2g/L in PE can indicate the need of
taking further actions to assess the ethiology of the EF under
suspicion of malignancy.

doi:10.1016/j.cca.2019.03.306
doi:10.1016/j.cca.2019.03.307
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CYFRA 21.1 in the diagnosis of differents cancer types

Optimal CYFRA
malignancy

M. Fernández Villares, V.M. López-Terradas, O. Diz Mellado, A. SáezBenito Godino
Puerta del Mar University Hospital, Cadiz, Spain
Background-aim
CYFRA 21.1 is a cytokeratin used as a tumor marker which
recognizes cytokeratin 19, and it can be augmented in squamous cell
cancer type. It is known the elevation of this marker in patients with
lung cancer (mainly non-small cell lung cancer; NSCLC), although it
can also be augmented on other cancer types and due to other causes.
The aim of the present study was to determine the pathology of
patients with cyfra21.1 levels above the established cut-off (3.3 ng/
ml) and to evaluate the difference between the tumor marker’s
levels according to whether or not there is tumor pathology.
Methods
We studied patients from our hospital area with CYFRA 21.1
levels at diagnosis determined during a year. We used
electrochemiluminescence immunoassay on MODULAR E-170
(Roche Diagnostic®), with reference values b 3.3 ng/ml. Patients
with pathological levels of CYFRA 21.1 (N 3.3 ng/ml) were classiﬁed
according to their diagnosis.
We carried out a descriptive study and analyzed the distribution
with Kolmogorov-Smirnov test and media analysis using the
Kruskal-Wallis test.
Results
From the 556 analyzed patients, 159 (28,6%) presented elevated
serum levels of CYFRA 21.1 (N 3,3 ng/ml): 68 (42,8%) did not present
cancer, 55 (34,6%) were diagnosed of lung cancer and 36 (22,6%) had
another cancer type.
Lung Cancer: 27 Non-small cell lung cancer (NSCLC), 10 Small cell
lung cancer (SCLC) and 18 Non classiﬁed- lung cancer.
Non-lung cancer: 12 digestive, 5 gynecological, 5 urological, 4
pancreatic, 3 mesothelioma, 2 with unknown primary tumor and the
remaining 5 other types of tumors.
The distribution of the cyfra 21.1 was non-parametric. Classifying
the patients into three groups: without tumor, non-pulmonary
tumor and lung tumor, the medians were 4.18, 5.52 and 6.38 (ng/
ml) respectively, the difference being overall signiﬁcant (p b0.0001).
In the analysis by pairs, we found signiﬁcance between the group
without tumor and the tumor groups, but there are no signiﬁcant
differences between lung cancer and the other tumors (p = 0.509).
Analyzing the medians of non-pulmonary neoplasms, we found a very
high median for tumors of gynecological origin (36.74 ng/ml), pancreatic
(14.32 ng/ml) and urological (8.62 ng/ml), higher than for lung (6, 38 ng/
ml). The differences between tumor groups are signiﬁcant (p b0.001).

21-1

cut-off

in

patients

with

suspected

S. Garcia-Valdecasas Gayo, M.J. Ruiz-Alvarez, E. Marquez Lietor, D.
Gonzalez Gay, A. De Lozar De La ViÑa, R. Ramos Corral, N. Del Amo
Del Arco, R. Pello Gutierrez, B. Ortega Carballo, R. Guillen Santos, F.
Cava Valenciano
Core Lab, Infanta Soﬁa Hospital, BR Salud, San Sebastian de los Reyes,
Madrid, Spain
Background-aim
Serum CYFRA 21-1 (cytokeratin 19 fragment) levels are reported
to be useful in the diagnosis of cancer, especially non-small cell lung
cancer. However, the clinical value of CYFRA 21-1 as a tumour
marker remains unclear and no optimal cut-off value has been
determined thus far. Signiﬁcantly higher Cyfra 21-1 levels are also
exhibited in other diseases, such as renal insufﬁciency and liver
disease.
Currently, the cut-off established by Fugirebio® is 1.8 ng/mL and
a high rate of false positives is appreciated in our Laboratory. So we
need to obtain a better cut-off point to decrease this rate.
The purpose of this study was to establish an optimal cut-off
point to improve the diagnostic validity of Cyfra 21-1.
Methods
A retrospective study of serum Cyfra 21-1 levels was conducted in
281 patients suggestive of malignant disease between January and
March 2017 (126 women and 155 men between the ages of 25 and
94 years old).
The diagnostic validity of Cyfra 21-1 was evaluated according to
sensitivity, speciﬁcity, predictive values (VPP,VPN), likelihood ratios
(LH+,LH-), ROC curves and Youden Test for assess optimal cut-off.
The gold standard for the diagnosis of cancer was the histological
analysis obtained by biopsy.
The measurement of Cyfra 21-1 levels was performed with a twostep sandwich immunoassay (Lumipulse® automated analyzer,
Fujirebio®, Japan).
Results
Eventually 31 patients out of 281 were diagnosed with cancer.
Thus, the prevalence of cancer in our population was 11%.
The Youden Test (obtained with a ROC Curve) showed 3.15 ng/
mL as the best cut-off. This cut-off showed a better Speciﬁcity
(93.23%), PPV (58.54%), LH+ (11.81) and a lower False Positive Rate
(6%) compared with the previous cut-off (Speciﬁcity:77.20%,
VPP:32.94%, LH+:3.96 and 20.3% False Positive Rate).
In contrast, Sensitivity (80%), NPV (97.50%), LH- (0.214) and False
Negative Rate (6%) were slightly worse compared with the 1,8 ng/mL
cut-off (90.32%, 98.47, 0.125 and 3%, respectively).

Conclusions

Conclusions

Most patients with high levels of CYFRA 21.1 in serum were
diagnosed with cancer. Although the most frequent cancer in these
patients was lung cancer, there was a signiﬁcative number of patient
with cancer de otro origen, mainly digestive, gynecological and
urological neoplasms. The medians of CYFRA 21.1 in those patients
were higher than the rest of the neoplasms.

The best cut-off for Cyfra 21-1 obtained in our population was
3.15 ng/mL. This new value is higher than the one provided by
Fugirebio, decreases the False Positive Rate and increases the
diagnostic validity of Cyfra 21-1 as a tumour marker in our
population.
doi:10.1016/j.cca.2019.03.309

doi:10.1016/j.cca.2019.03.308
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Diagnostic performance of PIVKA-II in patients with hepatocellular carcinoma

Diagnostic usefulness of multi-marker panels in preoperative
prediction of ovarian cancer diagnosis

V. Guarnerib, E. Loggid, C. Serrac, R. Vukoticb, M. Ceveninic, C.
Cursarob, A. Scuterib, G. Vitaleb, M. Margottib, S. Gallia, P. Andreoneb
a
Dipartimento di Medicina Specialistica, Diagnostica e Sperimentali- UO
di Microbiologia, Università degli Studi di Bologna, Bologna, Italy
b
Dipartimento di Scienze Mediche e Chirurgiche, Centro di Ricerca per lo
Studio delle Epatiti, Università degli Studi di Bologna, Bologna, Italy
c
Programma di Ecograﬁa Interventistica Diagnostica e Terapeutica,
Azienda Ospedaliero-Universitaria di Bologna, Policlinico S.Orsola,
Bologna, Italy
d
UO Patologia Clinica, ASUR Area Vasta 4, Fermo (FM), Italy

V. Koleva-Topova
Clinical Laboratory Department, Acibadem Cityclinic Tokuda Hospital,
Soﬁa, Bulgaria

Background-aim
Hepatocellular carcinoma (HCC) represents the third leading
cause of cancer deaths worldwide. HCC usually has a silent course
making clinical diagnosis often delayed, with a signiﬁcant impact on
disease prognosis. Protein induced by vitamin K absence (PIVKA-II)
has been proposed as potential screening biomarker for HCC, but
data are still not conclusive. This study has been designed to evaluate
the role of PIVKA-II as diagnostic HCC marker, through the
comparison between PIVKA-II serum levels of HCC patients and the
two control groups consisting of patients with liver disease, without
HCC.
Methods
In an Italian prospective cohort, PIVKA-II levels were assessed on
serum samples by an automated chemiluminescent immunoassay
(Abbott ARCHITECT). The study population included 61 patients with
HCC (both de novo and recurrent), 110 with liver cirrhosis (LC) and
110 with chronic hepatitis C (CHC). The diagnostic accuracy of
PIVKA-II for the HCC identiﬁcation was assessed by the receiveroperating characteristics (ROC) analysis.
Results
PIVKA-II levels were increased in serum of patients with HCC
(median value 62.37, range: 12.23- 1372 mAU/mL) than LC (median
value 31.03, range:11.70- 1251, Mann Whitney test pb0.0001) and
CHC (median value 24.81, range: 12.98- 67.68, pb0.0001). The AUC
for PIVKA-II was 0.8154 (95% CI 0.7487-0.8820). The Youden index
analysis identiﬁed the value of 37.05 mAU/mL as optimal threshold
in terms of best combination of sensitivity and speciﬁcity (80.3% and
75.9%, respectively).The subanalysis of HCC population showed that
PIVKA-II values were weakly correlated with the severity of HCC,
assessed by Barcelona Clinic Liver Cancer (BCLC) staging system
(Spearman r=0.344, p=0.007). No differences were found in the
PIVKA-II values between de novo or recurrent HCC.
Conclusions
These preliminary results showed an increase in PIVKA-II levels in
the HCC patient population compared to patients without HCC. These
data suggest the potential utility of this tool in the diagnosis of HCC.
doi:10.1016/j.cca.2019.03.310

Background-aim
According to the current international guidelines the golden
standard for managing ovarian cancer diagnosis is Tumor marker CA
125. However, its insufﬁcient speciﬁcity and the lack of expression in
some histology types has challenged investigators to seek intensively
new biomarkers or biomarkers combinations, that will improve the
early and reliable diagnosis of this disease group.
Aim: To compare the diagnostic ability of the Risk of Ovary
Malignancy Algorithm (ROMA) and Copenhagen Index (CPH-I) with
the single use of CA 125 and HE4 in preoperative prediction of
ovarian cancer in patients with pelvic mass.
Methods
Patients and Methods: 1228 women were included in the study
between January 2011 and June 2016: 900 patients with benign
ovarian cysts and 328 with histologically proven malignances (130
with epithelial ovarian cancer, 153 with other type of gynecological
cancer and 45 with non-gynecological cancer). Tumor markers CA
125 and HE4 were tested via the CMIA method (Architect i2000
system Abbott Diagnostics), ROMA was calculated according to their
menopausal status and CPH-I was calculated according their age.
Receiver Operator Characteristics’ Areas Under the Curves (AUC)
were calculated for HE4, CA125, CPH-I and ROMA and compared.
Results
Results: The most ovarian cancers were correctly classiﬁed with
both algorithms- ROMA and CPH-I. The best AUCs were obtained for
the discrimination of EOC from benign tumors. CPH-I performed
slightly better than ROMA, and both approached 93.8% sensitivity,
92.9% speciﬁcity and negative predictive value (NPV) 99.2%. The
results in menopausal subgroups showed that ROMA and CPH-I are
superior to the standalone testing of CA125 and HE4 with AUC=
0.982, PPV= 87.5% and NPV= 96.6%. In pre-menopausal patients the
largest AUC=0.975 was calculated for CPH-I, the best speciﬁcity for
HE4= 98.5% and best NPV= 99.4% for ROMA.
Conclusions
Conclusions: The multi-marker approach in the management of
patients with pelvic mass improves the diagnostic utility of the
markers and enhances differential diagnosis. Despite CPH-I performance resulted similar to that of ROMA, this index has the advantage
to be independent of menopausal status.
doi:10.1016/j.cca.2019.03.311
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Europium nanoparticle-conjugated Sialyl-TN monoclonal antibody discriminates epithelial ovarian cancer-based CA125 from
benign sources
N. Nadeema, K. Gidwania, K. Huhtinenc, H. Kekkia, J. Hynninenb, M.
Poutanend, O. Carpenc,d, U. Lamminmäkia, K. Petterssona
a
Department of Biochemistry, Division of Biotechnology, University of
Turku, Turku
b
Department of Obstetrics and Gynecology, University of Turku and
Turku University Hospital, Turku
c
Department of Pathology, Medicity research laboratories, University of
Turku and Turku University Hospital, Turku
d
Department of Pathology, University of Helsinki and Helsinki University
Hospital, Helsinki
e
Department of Physiology, Institute of Biomedicine, and Turku Center
for Disease Modeling, University of Turku, Turku

potential use of CA125STn, especially in combination with the
CA125MGL to detect EOC at earlier clinical stages. This approach
warrants further investigation in other cancers as well.
doi:10.1016/j.cca.2019.03.312

T129
Flow cytometry inmunophenotyping can identify and characterize solid tumour cells in clinical samples: A preliminary study
C. Quirósb, L. Fernándezb, H. Torresb, F. Domíngueza, F.V. Álvarezb, E.
Coladob
a
Hospital de Cabueñes, Spain
b
Hospital Universitario Central de Asturias, Spain
Background-aim

Background-aim
Diagnostic tests using the conventional cancer antigen 125 assay
(CA125IA) have a high false-positive rate for epithelial ovarian cancer
(EOC) when conditions such as endometriosis are present. The
Sialyl-Thomsen-nouveau antigen (STn) is a mucin-type carbohydrate
antigen and is abundantly expressed on many types of human
epithelial cancers including EOC. We previously developed an EOCspeciﬁc lectin-sandwich immunoassay (CA125MGL) using a human
macrophage galactose binding lectin (MGL) coated on ﬂuorescent
europium III-nanoparticles (Eu+3-NPs) as tracer and an anti-CA125
speciﬁc monoclonal antibody (mAb) for capture. Here we have
identiﬁed a STn-mAb that efﬁciently recognizes the EOC-associated
STn antigen on CA125 when coated on Eu+3-NPs and could provide
an improved discrimination between CA125 in blood samples from
patients with benign and malignant conditions.
Methods
CA125 from the commercially available ovarian cancer cell line
OVCAR-3, placental homogenate, and ascites ﬂuid from patients with
liver cirrhosis was captured by anti-CA125 antibody immobilized on
microtitration wells and traced with anti-STn mAb-Eu+3-NPs.
Samples from patients with EOC (n=85) and endometriosis
(n=41) with marginally elevated conventional CA125 immunoassay
(CA125IA; 35-200 U/ml) and healthy controls (n=41) were analyzed
and compared with previously published lectin-based assay
CA125MGL.
Results
An analytically sensitive CA125STn assay that speciﬁcally recognized the CA125 isoform produced by OVCAR-3 was achieved, with
analytical sensitivity (background + 3SD) up to 0.35 U/ml. Serum
CA125STn concentration was signiﬁcantly higher in EOC patients as
compared to the endometriosis (Pb0.001). Furthermore, we observed that our previously developed CA125MGL assay complements
the CA125STn assay and the combination of the two assays increased
the sensitivity for detection of EOC from 75.5% to 86.6%.

Multidimensional ﬂow cytometry (MFC) has a well established
role in diagnosis and follow-up of hematolymphoid neoplasms
(HLN). This contrasts with its widely accepted lack of utility in
non-hematolymphoid neoplasms due to low sensitivity and lack of
speciﬁcity for the ﬁnal diagnosis.
Methods
From March 2010 to December 2018, 5182 samples were
submitted to rule out lymphoma inﬁltration by MFC analysis in an
academic centre. Immunologic studies were performed in a
FACSCanto II (Becton Dickinson Biosciences; San Jose, CA). Data
analysis was performed with Inﬁnicyt software v2.0 (Cytognos, Santa
Marta, Salamanca). Lack of expression of CD45 and deﬁnitive
myeloid or lymphoid markers was indicative of the presence of
non-hematolymphoid cell population and these samples were
further characterized. All MFC results were compared to histopathologic ﬁnal diagnosis.
Results
Presence of non-hematolympohid neoplasm was found in 61
samples (1.17%). The origin of samples was: 5 pleural effusions, 1
bone marrow, 40 ﬁne needle aspiration (FNA) and 15 biopsies.
Regarding individual markers, MFC analysis conﬁrmed CD56 expression in 1 undifferentiated neoplasm, 1 glioblastoma, 2 Primitive
Neuroectodermic Tumor (PNET), 1 lung carcinoid, 1 mesothelioma, 1
neuroblastoma and 47 lung neuroendocrine carcinoma samples,
while it was negative in 6 cases (1 breast ductal inﬁltrating
carcinoma, 1 lung adenocarcinoma, 2 squamous cell lung carcinoma,
1 mesothelioma and 1 prostate adenocarcinoma). Among CD56
positive cases, neuroendocrine carcinomas emerged with an unique
immunophenotypic pattern: CD326 (EpCAM), tetraspanin (CD81
and/or CD9) coexpression with variable CD117 expression (positive
in 20 samples, dim positive in 4 and negative in 9 cases of the
samples tested for this antigen). CD326 expression was absent in
glioblastoma, PNET, neuroblastoma and mesothelioma cases. In
samples inﬁltrated by small round cells, MFC correctly diagnosed
ﬁnal tumor histopathology in 52 of 53 cases.

Conclusions
Conclusions
Our ﬁndings suggest that Eu+3-NPs based CA125STn assay could
help reduce the false positive rates of CA125IA to improve differential
diagnosis of EOC. The results encourage studying further the

These results support the use of ﬂow cytometry as a rapid and
valuable technique to evaluate samples containing non-hematologic
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tumoral cells, especially in neuroendocrine neoplasms. MFC may be
an approach to early diagnosis, which should be validated
prospectively.

speciﬁc marker MITF was proved that molecular changes on mRNA
levels can serve as a useful biomarker for detection of rising
melanoma or for monitoring of melanoma progression.
The work was supported by VEGA 1/0372/17.

doi:10.1016/j.cca.2019.03.313
doi:10.1016/j.cca.2019.03.314
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Expression changes of GLI2 and MITF associate with malignant
melanoma progression
I. Špaková, M. Rabajdová, P. Urban, M. Mareková
Department of Medical and Clinical Biochemistry, Pavol Jozef Šafárik
University in Košice, Faculty of Medicine, Košice, Slovakia
Background-aim
Background: Malignant melanoma (MM) represents approximately 4% of skin cancers, yet accounts for approximately 80% of
deaths (cutaneous neoplasms). GLI2 (GLI family zinc ﬁnger 2) is
induced by TGF-ß and SMAD signaling and acts as a potent
modulator of melanoma invasion and metastasis to bone. An
increased GLI2 expression was associated with loss of E-cadherin
protein expression, what leads to the induction of melanocyte
proliferation. Other possible biomarker of MM progression is MITF
(Microphthalmia-associated transcription factor), which regulates
differentiation, proliferation and survival of melanocytes. GLI2
inhibits MITF expression by binding into its promotor. Low activity
of MITF is related to stem cell-like or invasive potential.
Aims: Detection of expression GLI2 and MITF from the whole
blood of patients with different stages of malignant melanoma in
comparing with controls.

Malignancy-related ascites: Malignant peritoneal mesothelioma
L. Valiña Amadoa, M.A. Martínez Ortegab, A. Ballesteros Vizosoa, P.
Argente Del Castilloa, M.M. Parera Rosellóa
a
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
b
Department of Pathological Anatomy, Hospital Universitari Son
Espases, Palma de Mallorca, Spain
Background-aim
Mesothelioma is a rare and aggressive neoplasm arising from
serosal surfaces, mainly in the pleura (70%) and peritoneum (30%).
Other rarer locations include the tunica vaginalis of the testis and
pericardium. Asbestos is the primary carcinogen implicated in the
pathogenesis of malignant peritoneal mesothelioma (MPM). The
incidence of MPM is 1/million.
There are no tumor markers (TMs) currently available for
mesothelioma. betaHCG is a marker of germ cell tumors and
trophoblastic diseases however, high betaHCG levels have been
detected in 20% of other origin tumors.
Here we present the case study of a 77-year-old female with
peritoneal effussion. CT scan revealed peritoneal carcinomatosis.

Methods

Methods

Methods: In cooperation with Department of Plastic, Reconstructive and Aesthetic Surgery were collected samples from histologically
conﬁrmed patients (n = 60) with different stages of MM; G1
(n=20), G2 (n=15), G3 (n=25), G4 (n=10). Control group consists
from 10 persons. Total RNA was isolated from peripheral blood, then
only mRNA molecules were transcribed into cDNA, following real
time PCR ampliﬁcation using speciﬁc primers for GLI2, MITF in
comparing to housekeeping gene Gapdh, Hgprt.

Cytologic evaluation was performed by panoptic stain.
CA19.9, CEA, CA125 analyses were performed in Architect i2000
(Abbott diagnostics). betaHCG and NSE were analyzed in cobas e411
(Roche).

Results
Results: Results showed increasing GLI2 expression (from 2,5
times in G1 to 5 times higher in G4 than controls). Expression
changes of MITF were less remarkable. From G2 was MITF rising to
max value about 2,3 times higher than controls. Considering results
of individual patient, we found negative relation between increased
GLI2 and decreased of MITF. Fluctuating levels of MITF found in
samples are rather due to micro environmental cues, critical
epigenetic states and modiﬁcations of upstream signaling pathways.
Conclusions
Conclusion: Expression levels of GLI2 signiﬁcantly correlates with
the grade of malignant melanoma. In combination with results of less

Results
On routine fresh cytology examination multiple different sized
cells were observed. After panoptic stain: eccentrical nuclei with
increased nuclear/cytoplasmic ratios; 2 to 5 nuclei with condensed
chromatin; prominent and multiple nucleolation and microvacuolations; and intense cytoplasm basophilia.
TM in serum: CA19.9: 16.54U/mL, CA125: 223.9 U/mL, CEA:
1.32ng/mL; betaHCG: 8 mUI/mL; NSE: 14ng/mL. These results are
within the reference values, as CA 125 (RV: 0- 35 U/mL) can achieve
values until 1 000 U/mL in case of serous effusion.
TM in ascitic effusion (AE): CA19.9: 29.10 U/mL; CA125: 966.4 U/
mL; CEA: 1.27ng/mL; betaHCG: 166mUI/mL; NSE: 300ng/mL. In AE
only betaHCG and NSE yielded pathologic values.
Cytopathological examination of ascitic ﬂuid concluded the
neoplasm was a mesothelioma according to morphology and positive
immunocytochemical staining for: vimentin, calretinin and
podoplanin; and negative for WT1, p53, CK5-6, CDX-2, TAG 72,
GATA-3, s100 y TTF-1.
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Conclusions
Only 2 other cases of betaHCG producing MPM have been
reported. Of those, 1 tested positive for betaHCG in ascitic ﬂuid
however negative in serum, as this case.
Regarding to NSE, the capability of mesothelial cells to synthesize
neural markers has previously been exceptionally described in rare
mesothelioma peritoneal effusions.
We have not found any reported case of betaHCG and NSE
producing MPM.
We hope our case helps clarify MPM TMs patterns. Further
studies are needed in order to evaluate betaHCG and NSE utility.
doi:10.1016/j.cca.2019.03.315

pre-transplant group and 1 month, 6 months, one year and two years
post-transplant respectively.
The comparison of levels of PIVKA II between different etiologies
of HCC with the Kruskal-Wallis test, resulted from: |2 = 14,068 p =
0,120; |2 = 6.298 p = 0.614; |2 = 5.013 p = 0.658; |2 = 5,772 p =
0.329; |2 = 1,408 p = 0,923 within the pre-transplant, 1 month, 6
months, 1 year and 2 years post-transplant groups, respectively.
Conclusions
We found no statistically signiﬁcant difference between the
different etiological groups of HCC at each time-point of monitoring.
The dynamic change of PIVKA II in blood seems independent of the
type of liver disease cause of the tumor.
doi:10.1016/j.cca.2019.03.316

T132
Comparison of PIVKA II levels between different etiologies of
hepatocarcinoma
F. Villalba Lópezb, L.F. Sáenz Mateosd, V. De La Orden Garcíaa, B.
Mediero Valerosa, J.A. Noguera Velascoc, P. Ramírez Romeroc
a
Hospital Clínico San Carlos, Madrid, Spain
b
Hospital Clínico Universitario Virgen de la Arrixaca, Murcia, Spain
c
Hospital Clínico Virgen de la Arrixaca, Murcia, Spain
d
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T133
A six-serum exosomal mirna panel as a potential diagnostic tool
for early-grade clear cell renal cell carcinoma
C. Zhanga, Y. Tiana, C. Wanga, W. Zhoub, C. Zhangc
Department of Clinical Laboratory, Jinling Hospital, Nanjing, China
b
Department of Clinical Laboratory, Nanjing Drum Tower Hospital,
Nanjing, China
c
School of Life Sciences, Nanjing University, Nanjing, China

a

Background-aim
Background-aim
Hepatocellular carcinoma (HCC) represents about 90% of primary
liver cancers and constitutes a major global health problem. The
orthotopic liver transplant (OLT) appears as the most reliable option
for the treatment of patients with HCC. PIVKA-II (protein induced by
vitamin K absence or antagonist-II) is an abnormal prothrombin
produced by HCC. Some researchers proved that serum levels of
PIVKA-II may reﬂect HCC progression, closely related to malignant
properties of HCC. It could be a useful biomarker for HCC
complementary to alpha-fetoprotein.
The objective of this study was to assess the inﬂuence of the HCC
etiology on serum PIVKA-II in the monitoring of patients with OLT
treatment.
Methods
Peripheral blood specimens were obtained from 36 patients with
HCC included in the OLT list,27 patients after one month, 21 patients
after 6 months, 22 patients after a year and 15 patients two years
after transplant.
The different etiologies of HCC were: enolic, HCV, HCV + enolic,
HCV + enolic + iron overload, HBV, HBV + enolic, HBV + HCV,
cryptogenic, hemochromatosis and non-alcoholic steatohepatitis.
The determination of PIVKA-II was performed by a chemiluminescent enzyme immunoassay (CLEIA), using LUMIPULSE® G1200
system (Fujirebio Europe N.V. Belgium).
The comparison of levels of PIVKA II among patients with
different etiologies of HCC was carried out by Kruskal-Wallis test,
with the software SPSS 23.0.
Results
The median concentrations of PIVKA II were 87.50 mAU/mL,
22 mAU/mL, 36 mAU/mL, 28 mAU/ mL and 35 mAU/mL in the

Clear cell renal cell carcinoma (ccRCC) is the most common form
of RCC, and early ccRCC diagnosis is crucial for improved care.
Exosome-encapsulated microRNAs (exosomal miRNAs) are becoming increasing appreciated for their potential as excellent biomarkers
for cancers; however, little is known about their diagnostic ability for
early-grade ccRCC.
Methods
In our study, we performed the global serum exosomal miRNA
proﬁle analysis by TaqMan Low Density Array (TLDA) followed by a
quantitative reverse-transcription PCR (RT-qPCR) array validation
randomly arranged in three independent cohorts of 126 untreated
ccRCC patients and 124 age/sex-matched healthy controls. In
addition, paired serum samples before and after operation were
collected from 40 of the patients.
Results
Serum exosomal miRNA proﬁle of ccRCC patients was markedly
different from that of normal controls, a total of 44 miRNAs were
upregulated in ccRCC. Six miRNAs (miR-200a, miR-28-3p, miR-1826,
miR-103, miR-1249, and miR-640) were veriﬁed by RT-qPCR assays
to be signiﬁcantly increased in patients with ccRCC (at least p b
0.05), even in those with Furhman grade I/II diseases (at least p b
0.05), compared with the controls, and then markedly declined after
operation (at least p b 0.05). The areas under the curve (AUCs) of the
ROC curve of the combined signature with the six miRNAs were
0.751 (95% CI, 0.619–0.884; p b0.0001), 0.804 (95% CI, 0.729–0.878;
p b0.0001) and 0.887(95% CI, 0.791–0.984; p b0.0001) for the three
conﬁrmation cohorts, respectively). Furthermore, the six miRNA
signature enabled the differentiation of early-grade ccRCC from
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controls with AUC of 0.832 (95% CI, 0.774–0.889), a sensitivity of
83.9% and a speciﬁcity of 83.3%. Moreover, Cox regression analysis
identiﬁed the six miRNA panel as the independent risk factor for
ccRCC (OR: 2.214; 95% CI, 1.773–2.764; pb0.0001).

recommendations are for N20% decreases following hepatocellular
carcinoma treatment.

Conclusions

The II was b0.6 making these tumor markers good candidates to
use the RCV to assess differences between results. The calculated %
RCV was generally in agreement with guideline recommendations
for signiﬁcant change of these markers.

The six-serum exosomal miRNA signature identiﬁed in our study
are promising auxiliary diagnostic markers for the early detection of
ccRCC and warrants future validation in prospective clinical trials.

Conclusions

doi:10.1016/j.cca.2019.03.318
doi:10.1016/j.cca.2019.03.317
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Reference change values based on biological variation for
assessing signiﬁcant changes in tumor markers and comparison
against guideline recommendations

Does risk of malignancy algorithm (ROMA) discriminate more
efﬁciently than HE4 OR CA125 in the diagnosis of pelvic masses?

J. Jara Aguirre, T. Flieth, J. Bornhorst, A. Algeciras-Schimnich
Department of Laboratory Medicine and Pathology, Mayo Clinic,
Rochester, MN, USA

M. Canyelles-Vich, Á. García-Osuna, V. Orantes-Gallego, A.
Antonijuan-Parés, M.N. Nan, J. Rives-Jiménez, S. Terzán-Molina, J.
Mora-Brugués
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain

Background-aim

Background-aim

Changes in tumor marker concentrations over time may be
utilized to guide clinical action. Determination of whether the
difference between sequential results reﬂects a true change, or
reﬂects expected variability, can be challenging. Once the preanalytical variation is excluded, the reference change value (RCV)
takes into account two sources of variability: analytical and withinsubject; and may be used to assess if differences in serial results are
signiﬁcant. In this study we established the RCV for various tumor
markers and compare them to current guideline recommendations.

Cancer antigen 125 (CA 125) is the most used biomarker to
discriminate between benign and malignant adnexal masses. Due to
his low speciﬁcity especially in benign masses in premenopausal
women, new tumor markers (HE4) and algorithms (ROMA) have
been included in the routine diagnostic setting. The aim of the study
is to assess the discriminate value of HE4, ROMA and CA 125 in
patients with pelvic masses submitted to surgical treatment.

Methods

Serum CA125 and HE4 were measured with chemiluminescent
immunoassays (Abbott) and ROMA was calculated for 199 patients
(104 pre and 95 postmenopausal) who had ﬁnal histological
diagnosis of ovarian masses.

Assays evaluated were performed on the Roche Cobas (CA153,
CA125, and PSA) or Beckman Coulter DxI (CEA and AFP). The index
of individuality (II) was calculated using within-subject and
between-subject variation data based on the 2014 biological
variation database (westgard.com) and the European Biological
Variation Study for PSA. The analytical variation (CVA) was obtained
from quality control data. Normalized %RCV for increase or decrease
was calculated. Professional guidelines were reviewed for recommended clinically signiﬁcant % change.
Results
The II was 0.45, 0.10, 0.25, 0.23 and 0.27 for CA125, CA15-3, PSA,
CEA, and AFP, respectively. %CVA was 2.1, 3.1, 2.9, 6.9 and 5.5 for
CA125, CA15-3, PSA, CEA, and AFP, respectively. The RCV for CA125
was 77% (increase) and -43% (decrease); whereas a decreased N50%
in ovarian cancer patients is consider a clinically signiﬁcant response
following treatment. For CA15-3, 17% (increases) and -15% (decreases) RCV was obtained; lower than the recommended N25%
decreased following treatment for breast cancer. A decreased N30% is
considered signiﬁcant for CEA and N50% for PSA in response to
treatment in colon and prostate cancer, respectively; whereas the
calculated RCV was 19% (increases) and -16% (decreases) for PSA and
40% (increases) and -29% (decreases) for CEA. For AFP, 37%
(increases) or -27% (decreases) RCV was calculated; while

Methods

Results
Histological diagnoses were: 137 benign, 17 borderline and 45
malignant ovarian tumors. According to menopausal status 104 were
premenopausal (PRE) and 95 postmenopausal (POST). CA 125, HE4 and
ROMA showed sensibilities (SN) of 85.5 %, 75.8 % and 79 % respectively
with speciﬁcities (SP) of 64.2 %, 82.5 % and 73 % using standard cut-off
values of 35 U/mL (CA 125), 70 pg/mL (HE4), 7.4% (ROMA PRE) and
25.3% (ROMA POST). When using optimal cut-offs from ROC curves SP
increased to expenses of SN in the case of CA 125 and ROMA but not in
the case of HE4 which optimal cut-off (68.4 pg/mL) was close to the
standard used. In the total group, AUC for ROMA (0.876; 95%CI: 0.8160.936) was higher than for HE4 (0.855; 95%CI: 0.796-0.915) and for
CA125 (0.826; 95%CI: 0.763-0.889) but not statistically signiﬁcant
(p=0.1757; p=0.0776). When women were separated based on their
menopausal status, in the PRE group, AUC for HE4 (0.813; 95%CI: 0.6860.941) was higher than for ROMA (0.805; 95%CI: 0.676-0.934) and for
CA125 (0.725; 95%CI: 0.596-0.855) but not statistically signiﬁcant
(p=0.2568; p=0.1335). In the POST group, the highest AUC was
obtained with CA125 (0.907; 95%CI: 0.846-0.968) compared with
ROMA (0.890; 95%CI: 0.818-0.961) and HE4 (0.835; 95%CI: 0.7540.916) but not statistically different (p=0.3470; p=0.0596).
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Conclusions

Conclusions

In our experience, when all women were considered and when
the menopausal status where considered, ROMA had the same
discrimination capacity between benign and malignant ovarian
masses than HE4 and CA125. No advantage of ROMA was observed
compared with HE4 alone in premenopausal or with CA 125 alone in
postmenopausal women.

Current Tg methods are highly variable and cannot be used
interchangeably. Moreover, these methods are interfered by the
presence of TgAb, so that combining an ultrasensitive Tg assay
together with a method that allows neutralizing these antibodies
would be the best option for the follow-up of DTC patients after
surgery.

doi:10.1016/j.cca.2019.03.319

doi:10.1016/j.cca.2019.03.320
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Comparison of two thyroglobulin assays. Can we rule out the
interference produced by anti-thyroglobulin antibodies?

Stability of serum free light chains at -20C, +4C AND +22C

M. Carbonell Pratb, S. Miró Cañísb, J. Flaqué Ferrúsa, L. Puigví
Fernándezb, A. Cebollero Agustíb
a
DiaSorin Iberia S.A., Spain
b
CLILAB Diagnòstics, Vilafranca del Penedès, Spain
Background-aim
Thyroglobulin (Tg) is a glycoprotein synthetized exclusively by
thyroid follicular cells and it is used to detect persistence or
recurrence of differentiated thyroid cancer (DTC) after surgery.
Unfortunately, most immunoassays which measure Tg are
affected by the presence of endogen antithyroglobulin antibodies
(TgAb), which can lead to false negative results and mask residual or
metastatic disease.
The aim of this study is to analyse the interchangeably of two Tg
methods and to predict the TgAb concentration from which Tg
results are not interfered.

M. Coley, C. Wilson, K. Sharp, S. Harding
The Binding Site Group, United Kingdom
Background-aim
The diagnosis and monitoring of plasma cell dyscrasias is aided by
serum free light chain (FLC) measurements using Freelite® assays.
Freelite reagents, calibrators and controls are extensively tested for
temperature stability as shipping and storage temperatures may
vary, however, temperature stability of FLCs in serum samples
cannot be assumed. We assessed the stability of | and ⌊ FLCs in
serum at -20°C, +4°C and +22°C using Binding Site Optilite®
Freelite assays.
Methods

Tg (Immulite2000, Siemens) and TgAb (CentaurXP, Siemens)
were analysed in 35 patients with DTC. 31/35 patients had positive
TgAb (N15 U/mL) and were tested twice for Tg using the
ultrasensitive LIAISON® TgII Gen assay. In the second round, samples
were treated with a neutralization TgAb reagent (LIAISON® Tg II Gen
Conﬁrmatory) prior to analysis. The Tg’s obtained were used to
calculate the Tg recovery percentage (if greater than 70%, it excludes
TgAb interference). Statistical analysis was done using the R code,
considering statistically signiﬁcant a p valueb0.0001.

On day 0, whole blood from 10 healthy adult donors was
obtained by venepuncture into BD VacutainerTM SSTTM serum
separator tubes and centrifuged according to the manufacturer’s
instructions. For each donor, 0.35μL vials of serum were separated
into three groups and stored at either -20°C, +4°C or +22°C until
testing; one vial from each donor was set aside for day 0 testing. FLCs
were measured using Freelite | and ⌊ assays on the Optilite analyser
(The Binding Site Group Ltd., Birmingham, UK) according to the
product inserts. Every sample at each storage temperature was
tested in triplicate on days 1, 2, 3, 4, 7, 10, 14, 22 and 28. On each day
the results were re-validated with an unopened vial of reagent and
compared to day 0 using the Kruskal-Wallis statistical test with
Bonferroni correction (Analyse-itTM); p-value δ0.05 indicated a
statistically signiﬁcant difference.

Results

Results

The medians ± IQR for the Immulite and the untreated Liaison Tg
were 0.5 ± 0.7 and 0.26 ± 0.17 ng/mL, respectively.
The overall coincidence rate for the Tg results was poor (rho
coefﬁcient: 64.3%) and the linear relationship between both assays
demonstrated signiﬁcant differences since the calculated residual
values from the regression line (Y (Immulite Tg)=0.64451
+0.53475X (Liaison Tg)) ranged from -3.0343 to +2.2614 and the
multiple R-squared was 0.4862 (p=0.000006517), showing that
both assays were not interchangeable.
The neutralization reagent was tested in 17 of the 31 samples
with positive TgAb. In 11/17 interference was present.
A ROC curve was performed and the threshold value of 20.6 U/mL
for TgAb (AUC: 0.759 (CI95%: 0.476-0.934)) showed the highest
sensibility (88.9%) and speciﬁcity (83.3%) to discriminate the
presence of interference.

Serum | FLCs stored at -20°C and +4°C showed no signiﬁcant
change at any time-point analysed (p-value N0.05). On day 7, there
was a -24.8% change in the median sample result for the +22oC
sample compared to day 0 (p-value b0.05); a signiﬁcant difference
was observed at each subsequent time-point. Serum ⌊ FLCs showed
no sample instability at any time-point or temperature analysed (pvalue=1.00).

Methods

Conclusions
| FLCs are stable in serum for up to 28 days at -20°C and +4°C. |
FLC stability was observed for up to 4 days at 22°C. ⌊ FLCs are stable
for up to 28 days at -20°C, +4°C or +22°C. These results validate the
product insert instructions, which state: “Samples may be stored at
2-8°C for up to 21 days, but for prolonged storage they should be
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kept frozen at -20°C or below”. This may help laboratories store
samples in a manner which ensures sample integrity.
doi:10.1016/j.cca.2019.03.321

T138
Faecal immunochemical testing (FIT) for colorectal cancer in
symptomatic primary care patients
N. Hunt, R. Allcock, M. Myers
Department of Clinical Biochemistry, Lancashire Teaching Hospitals,
Royal Preston Hospital, Preston, UK
Background-aim
In the UK, the majority of colorectal cancer is detected in
symptomatic patients; however the conversion rate is low due to
broad clinical inclusion criteria. Also, symptomatic detection of
colorectal cancer tends to be at a later stage than from asymptomatic
screening. There is pressure on endoscopy services to meet
increasing demand.
The aim was to assess the use of Faecal immunochemical testing
(FIT -which detects intact human haemoglobin) to triage primary
care patients to see if this can achieve an acceptable negative
predictive value (NPV) to provide assurance to general practitioners
(GPs) that FIT can be used without missing signiﬁcant disease.
Methods
We offer FIT testing for symptomatic primary care patients using
the OC sensor assay (MAST diagnostics) and a cut-off of 10μg/g
determines a positive result. The laboratory system (Swisslab)
gathered data from patients with FIT requests between Jan 2017
and June 2018. This was used to probe endoscopy and cancer registry
databases for procedures and cancer diagnoses following the FIT
request. Individual electronic patient records were examined for
clinic letters and histopathology results to investigate clinical followup of selected patients. A multi-disciplinary clinical pathway was
devised between clinical biochemistry, endoscopy, gastroenterology
and primary care to clarify patient selection for FIT and how results
should be used in the clinical pathway.
Results
In a patient group of 1775 tested for FIT in primary care, 16.8% of FIT
results were positive, 71% of those went on to have endoscopic
examination and 14 cancers were subsequently detected. Of the
negative FIT results, 86% avoided endoscopic examination and reassuringly, no cancers were detected in the negative FIT patient group, so far,
with ongoing follow-up. This results in a NPV of 100% in this patient
group when using FIT to triage for endoscopy in primary care.
Conclusions
The very high NPV of a negative FIT test can be used to reassure
GPs and patients in primary care presenting with low risk symptoms
of colorectal cancer. Ultimate aims are to ascertain if FIT can be used
to reduce the time to colorectal cancer diagnosis, to diagnose
colorectal cancer at an earlier stage and to see if endoscopy resource
can be targeted for use in the most appropriate patients.
doi:10.1016/j.cca.2019.03.322

T139
Glycoproﬁling of epithelial ovarian cancer CA125 with lectin
coated europium nanoparticles
S. Jaina, N. Nadeema, K. Huhtinenb, K. Petterssona, K. Gidwania
a
Department of Biochemistry, Division of Biotechnology, University of
Turku, Turku, Finland
b
Department of Pathology, Medicity Research Laboratories, University of
Turku and Turku University Hospital, Turku, Finland
Background-aim
The cancer antigen 125 (CA125) is a glycoprotein serum
biomarker that has been widely used for the detection and
monitoring of ovarian cancer (OvCa). However, CA125 is also
elevated in benign gynaecological conditions such as ovarian
neoplasms and endometriosis. CA125 is a mucin-type molecule
(MUC16) with abundant O-glycans. Aberrant O-glycosylation is an
inherent and speciﬁc property of cancer cells. Carbohydrate epitopes
constitute many cancer-associated antigens, and detection of cancerrelated glycosylation patterns of proteins presents a promising
approach for improved cancer detection. The sugar recognizing
proteins (lectins) as well as monoclonal antibodies (mAb) generally
have poor afﬁnities towards its glycan epitope. Currently, we have
the tool to improve its binding afﬁnity through avidity effect by
coating it on ﬂuorescent europium-chelate doped 97 nm nanoparticles (Eu-NPs). In this study, we report on the development of a
novel Eu-NPs based platform for proﬁling speciﬁc aberrant glycans
present on CA125 from ﬁve different OvCa cell lines and ascitic ﬂuid
from patients with liver cirrhosis (LC).
Methods
CA125 from OvCa cell lines and LC was captured on an antiCA125 antibody immobilized on microtitration wells. A panel of
lectins and mAbs (N=50), each coated onto Eu-NPs, was tested for
detection of the immobilized CA125.
Results
Out of these, human and mouse macrophage galactose-type lectin
(MGL) with N-acetylgalactosamine (GalNAc) speciﬁcity, wheat germ
agglutinin (WGA) with N-acetylglucosamine (GlcNAc) speciﬁcity,
human galectin-4 with ®-galactoside and sulfate speciﬁcity and
Anti-Tn mAb could recognize CA125 from all ﬁve OvCa cell lines.
However, WGA and human galectin-4 also showed binding with LCCA125. Soybean agglutinin (SBA) with GalNAc speciﬁcity, Anti-T
mAb and Anti-STn mAb showed binding with four cell lines. None of
them showed any binding with LC-CA125.
Conclusions
Our results suggest that this Eu-NPs based glycoproﬁling approach
can be a robust tool for the identiﬁcation of relevant glycan biomarkers
in other cancers as well. However, further studies are required to
establish the clinical performance of these potential lectin/mAb
nanoparticles for early diagnosis, and monitoring of cancer relapse
and progression with adequate sensitivity and speciﬁcity.
doi:10.1016/j.cca.2019.03.323
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T140
Novel lectin-nanoparticle assays for detecting
glycovariants in men with prostate cancer

T141
urine

PSA

Utility of combined biomarkers PIVKA-II and AFP in diagnosis of
liver carcinoma in context of liver disease

H. Kekki, K. Gidwani, K. Pettersson
Biotechnology, Department of Biochemistry, University of Turku, Finland

R. Losa Rodríguez, G. Rodríguez Pérez, W. Trapiello Fernández, B.
Aguirre Gervás, C. Andrés Ledesma, M.L. Ruiz Rebollo
Hospital Clínico Universitario, Valladolid, Spain

Background-aim
Background-aim
Prostate-speciﬁc antigen (PSA), a glycoprotein with a single Nglycan, is used for early detection of prostate cancer (PCa) and
monitoring the disease. However, new approaches are needed to
detect clinically signiﬁcant PCa, as the clinical speciﬁcity of PSA is far
from optimal. As glycan alterations are frequent in tumorgenesis,
detecting the cancer related glycosylation via glycan-binding proteins (lectins) could be viable diagnostic target for PCa. Our objective
was to develop lectin-assisted PSA immunoassays to speciﬁcally
detect the cancer-associated glycovariants in urine PSA.
Methods
PSA from LNCaP cell line and urine was captured on anti-PSA antibody
immobilized on microtitration wells. A lectin library, consisting of
individual lectins immobilized onto ﬂuorescent nanoparticles (NPs),
was tested for lectins capable of desired discrimination of PSA from
cancerous and non-cancerous origin. Urine samples from males with
clinical suspicion of PCa (n=33) and healthy men (n=7) were analyzed
and PSA glycovariant levels calculated using LNCaP PSA standard curves.
Results
Several lectins were capable of preferentially detecting cancerous
PSA, whereas PSA from healthy individuals was not reactive or had
reduced reactivity. With Trichosanthes japonica agglutinin (TJA) II and
wheat germ agglutinin (WGA) higher levels of PSA glycovariants (PSATJAII
and PSAWGA) were detected in patients having clinically signiﬁcant PCa
compared to healthy men (p=0.007and p=0.016, respectively). No
statistically signiﬁcant differences in urine PSA was detected among the
groups (p=0.379). Median urine PSATJAII and PSAWGA concentrations for
healthy men, patients with negative biopsy or Gleason 6 tumor and
patients with Gleason ε7 PCa were 32μg/L (0-54μg/L) and 59μg/L (0108μg/L), 41μg/L (0-103μg/L) and 168μg/L (0-347μg/L), and 99μg/L (0172μg/L) and 191μg/L (0-334μg/L), respectively.
Conclusions
This NP-aided concept offers practical possibilities to improve the
usually low afﬁnity lectin assay, enabling low concentrations of
certain PSA glycovariants to be speciﬁcally measured. The PSA
glycovariants were directly measured from voided urine samples
enabling a non-invasive and robust detection method. Combining
several PSA glycovariants has the potential to further improve the
speciﬁcity in PCa detection.
doi:10.1016/j.cca.2019.03.324

Hepatocellular carcinoma (HCC) usually develop in the context of
cirrhosis and as diagnostic imaging in early stages is difﬁcult, it is
important to ﬁnd biomarkers that can help diagnosis. Liver cancers
are malignant tumours with high mortality rate.
Protein induced by vitamin K absence or antagonist II (PIVKA-II)
increase with disorders in absorption of vitamin K. Overexpression in
serum is related with worse cellular behaviour and prognosis. 〈fetoprotein (AFP) is a useful marker, nevertheless, low sensitivity
and speciﬁcity are unsatisfactory when is used alone.
The main objective is to assess the diagnostic effectiveness of AFP,
PIVKA alone and combined to discriminate liver cancers from other
liver non-malignant diseases and controls.
Methods
Prospective observational cohort study, were recruited 121
patients, grouped by “Liver cancers” (HCC, Cholangiocarcinoma
(CC)) (36) or “Other liver non-malignant diseases and controls”
(85). Serum AFP and PIVKA-II were determined, both by chemiluminescent enzyme immunoassay (CLEIA), using LUMIPULSE® G600II
(Fujirebio Europe NV, Belgium).
Diagnosis of liver cancers was performed by core needle biopsy.
Marker results were analysed using Analyse-it Sofware. Nonparametric Wilcoxon Mann-Whitney test for comparison between
groups, Empiric Receiving Operating Curve (ROC) and Youden index
for setting up cut-offs.
Results
Statistically signiﬁcant differences were found comparing median/mean of groups (pb0.001).
Analysis of each biomarker separately showed a ROC area under
curve (AUC) of 0.759 and 0.883 for AFP and PIVKA-II respectively.
Using the maximal Youden index sensitivity, speciﬁcity and diagnostic odds ratios (DOR) were 63.9%, 90.6%, 17 for AFP and 83.3%,
87%, 34 for PIVKA-II.
Combining these biomarkers taking the effectiveness of each one,
called “AFP+PIVKA-II Score“ ([AFP]*DORAFP + [PIVKA-II]*DORPIVKAII)/100, resulting AUC was 0.915 (95%IC; 0.850-0.980) with sensitivity (94.4%) and speciﬁcity (84.7%). The diagnostic effectiveness
estimated by DOR of 94 was greatly improved.
Conclusions
Combining AFP+PIVKA with a balanced weight according their
respective DOR demonstrate a good performance that could help for
liver cancers diagnosis in clinical practice. The combined model
requires more extended support on a large cohort.
doi:10.1016/j.cca.2019.03.325
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T142

Conclusions

New algorithm ROMA (risk of ovarian malignancy algorithm)
using CA 125 from Siemens and HE4 from Roche

ROMA algorithm may be used combining different reagents, always
that a correct system to establish the cut-points may be performed.

R. Molinad, R. Fernández-Bonifaciod, B. Melladoc, E. FernándezGalánd, N. Carrerasa, I. Rodriguezb, J.M. Augéd, A. Barcoe, M. ParraRobertd, X. Filellad, P. Fustéa
a
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b
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c
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d
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Barcelona, Spain
e
Laboratory of Biochemistry, Hospital Macarena, Sevilla, Spain

doi:10.1016/j.cca.2019.03.326

Background-aim
Ovarian cancer is the ninth most signiﬁcant cancer in women
in terms of incidence, but the fourth in terms of mortality, as it is
silent and asymptomatic in the early stages. To obtain maximum
efﬁcacy in the diagnosis of ovarian cancer, an algorithm has been
proposed using HE4 and CA125. This algorithm, known as
ROMA (Risk of Ovarian Malignancy Algorithm), is based on a
logistic regression analysis in premenopausal women (Predictive
Index (PI): -12 + 2.38 *LN(HE4) +0.0626* LN(CA125) and in
postmenopausal women (Predictive Index (PI): -8.09 + 1.04*LN
(HE4) + 0.732*LN(CA125). In order to detect most ovarian
tumors, they decided to adopt indices with a speciﬁcity of 75%
as risks. Using it has been reported sensitivities higher than 90%
with negative predictive value higher than 92%. To use ROMA, it
is necessary to determine HE4 (only possible with 3 commercial
assays) and no other ROMA using other techniques has been
reported.
Objective: To evaluate ROMA algorithm using a combination of
reagents from different companies as CA 125 from Siemens
Healthcare and HE4 from ROCHE Diagnostics.
Methods
CA 125 (Siemens healthcare: Centaur), HE4 (Roche Elecsys) and
ROMA algorithm (according to the formula previously indicated)
were determined in 247 healthy subjects, 342 patients with noevidence of diseases (NED), 1353 patients with gynecological benign
diseases (1243 premenopausal and 699 postmenopausal without
cancer) and in 369 patients with cancer (63 premenopausal, 306
postmenopausal). CA 125 using ROCHE Elecsys reagents was
determined in 50 healthy subjects, 87 NED patients, 345 patients
with benign gynecological diseases and in 156 patients with cancer.
CA 125A AUC (Area Under Curve) curves were calculated to obtain a
75% speciﬁcity of the different studied groups according to the
procedure previously described.
Results
“Hybrid” ROMA obtained a speciﬁcity of 77% and 78% in the
premenopausal and postmenopausal groups, using 8.4 and 17.2 as
cut-points, respectively. Likewise, ROMA sensitivity obtained with
this Hybrid ROMA was like those obtained with ROCHE Roma, using
11.4 and 29.9 as cut-points, in premenopausal and postmenopausal
women.

T143
Performance evaluation of N latex FLC kappa and lambda
reagents on the Atellica CH Analyzer
D. Muth, M. Ehm, K. Schwarz
Siemens Healthcare Diagnostics Products GmbH, Marburg, Germany
Background-aim
Background: The serum free light chain (FLC) immunoglobulins
are essential biomarkers for clonal plasma cell disorders (PCD). The
International Myeloma Working Group has provided consensus
guidelines that aid in the diagnostics and management of these
disorders. The adaptation of N Latex FLC kappa and N Latex FLC
lambda reagents on the Atellica® CH Analyzer was investigated. Data
for imprecision, method comparison, reference interval conﬁrmation,
and serum/plasma comparison were established.
Methods
Latex-enhanced mouse monoclonal antibody reagents for FLC
kappa and lambda were assayed on the Atellica CH Analyzer. CLSI
guideline EP05-A3 was applied for the precision study to estimate
repeatability and total CV. A method comparison study was
conducted according to CLSI guideline EP09-A3. FLC kappa, FLC
lambda results and the FLC kappa/lambda ratio were correlated with
data generated on the BN ProSpec® System. CLSI guideline EP28-A3C
was utilized for the conformity study of the reference intervals. A
paired sample study was conducted according to CLSI guideline
EP09-A3.
Results
Repeatability for FLC kappa ranged from 0.67 to 1.16% and total
CV from 1.14 to 2.04%, depending on the analyte concentration. For
FLC lambda, repeatability ranged from 1.12 to 2.27% and total CV
from 3.22 to 4.35%. Passing-Bablok regression results between the BN
ProSpec System and Atellica CH Analyzer were y = 0.942x – 0.075 (r
= 0.982) for FLC kappa, y = 0.927x – 0.067 (r = 0.977) for FLC
lambda, and y = 1.03x – 0.013 (r = 0.971) for the FLC ratio.
Reference interval conﬁrmation revealed within-range recoveries of
92.3% for FLC kappa, 92.9% for FLC lambda, and 98.7% for the k/l ratio.
Passing-Bablok regression results between serum and EDTA plasma
were y = 1.01x – 0.386 (r = 0.997) for FLC kappa and y = 1.06x –
1.09 (r = 0.984) for FLC lambda.
Conclusions
N Latex FLC kappa and N Latex FLC lambda reagents were applied
successfully on the Atellica CH Analyzer. The FLC applications
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showed good correlation with the commercialized immunoassays on
the BN ProSpec System. Excellent precision was proven. Capability
for use with either serum or EDTA plasma was conﬁrmed. Overall,
the FLC applications on the Atellica CH Analyzer are attractive for
clinical laboratories with high sample throughput.
doi:10.1016/j.cca.2019.03.327

T144
A novel biomarkers score for the screening and management of
patients with plasma cell proliferative disorders
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Background-aim
Plasma cell proliferative disorders encompass a spectrum of
diseases associated to clonal B-cell expansion ranging from
monoclonal gammopathy of undetermined signiﬁcance (MGUS) to
smoldering (SMM) and multiple myeloma (MM), mixed cryoglobulinemia (MC) and B-cell non-Hodgkin’s lymphoma (B-NHL).
Serum protein electrophoretic proﬁle (SPEP), measurements of
circulating monoclonal immunoglobulin (Ig) and free light chains
(FLCs) are the mainstay of diseases management. Furthermore,
detection of circulating Syndecan-1 (SDC1, CD138), produced by
myeloma plasma cells, has been suggested in the follow-up of
patients with myeloma. The aim of our study was to evaluate the
clinical utility of soluble CD138 in the differential diagnosis of
precancerous stages of plasma cell disorders, alone or in combination
with FLCs and SPEP. In order to produce a Biomarkers Score (BS) as a
useful tool to calculate the probabilities of worsening prognosis for
patients with plasma cell disorders.
Methods
340 patients (42 MM, 120 SMM, 73 MGUS, 70 and 35 HCV
related MC and B-NHL, respectively) and 50 healthy donors (HD)
were enrolled. Serum protein electrophoresis was performed
on Capillarys system; serological levels of sCD138 and FLCs were
assessed by ELISA and turbidimetric assay respectively.
We integrated the data obtained to generate a BS evaluating
the correlation to patient disease status in a well deﬁnite clinical
group.

Results
sCD138, | and ⌊ FLCs were signiﬁcantly higher in patients than in
HD (pb0.001 for each comparison). Serum sCD138 levels were
signiﬁcantly different in each subgroup in the two diseases line.
Signiﬁcant difference for FLCs levels were detected among almost
each patients’ subgroups; however a high extend of overlapping and
outlier data is observed for all variables. The generation of a
combined variable, the BS, derived from previously described
parameters, was introduced. The mean BS values were 0.2 [range
0-2], 3.4 [range 2- 7], 5.3 [2-8], 7.1 [4-10] for HD, MGUS, SMM, MM,
respectively and 0.2 [range 0-2], 4.4 [range 2-8] and 6.7 [range 4-9]
for HD, MC and B-NHL, respectively.
Conclusions
The application of BS in clinical practice could help the
management of the patient in the ﬁrst diagnosis and classiﬁcation
of the subject, because BS proﬁle seems to follow the ingravescence
of precancerous stages of plasma cell disorders. However, a univocal
correspondence with clinical diagnosis cannot be observed and
different levels of overlapping are detected. Further studies are
necessary to include additional markers, to identify a speciﬁc pattern
for each clinical picture.
doi:10.1016/j.cca.2019.03.328
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IGG subclasses, free light chains and vascular endothelial growth
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Background-aim
Hepatitis C virus (HCV) infects hepatocytes and B-lymphocytes
causing different diseases, from mixed cryoglobulinemia (MC) to B
cell Non-Hodgkin’s Lymphoma (B-NHL). MC is a systemic vasculitis
characterized by the deposition of immunocomplexes, anti-HCV
polyclonal Immunoglobulin (Ig) G, and monoclonal or polyclonal
IgM in type II or type III MC, respectively. Infections, autoimmunity
and cancer have been implicated as determinants of etiology in MC
but HCV is the most frequent trigger. Several risk factors have been
suggested as markers of pathogenesis and progression of MC:
speciﬁc subclasses of IgG, production of Ig free light chains (FLC)
and a high serum level of vascular endothelial growth factor (VEGF).
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Our purpose was to evaluate the serological proﬁle of IgG subclasses,
FLCs and VEGF in HCV-related MC patients to identify a new
combination of biomarkers that may be useful in the clinical
evaluation of HCV-related lymphoproliferative disorders.

mpMRI and biopsy protocol, deﬁnition of positive mpMRI (score ε3/5
or ε4/5), and NPV rate. Further, we recorded results reported at
patient level for detection of overall PCa or clinically signiﬁcan PCa
(csPCa) deﬁned as Gleason score ε7.

Methods

Results

93 patients with chronic diseases were retrospectively enrolled,
including 53 with HCV related MC, and 40 HCV negative patients
with RA. 30 healthy blood donors were enrolled as a control
group (HD). The four IgG subclasses concentrations and FLCs
levels were measured by turbidimetry. Assessment of serum
VEGF levels was performed through the enzyme-linked immunosorbent assay (ELISA) employing monoclonal antihuman VEGF
antibodies.

Seventeen studies, including 3080 men with suspicious of PCa,
reported NPV value and were eligible for inclusion. Overall, PCa was
found in 1165 (37.8%) and csPCa in 295 (9.5%) patients. Eight studies
used a score of ε3/5 for positive mpMRI, in these studies the NPV
ranged from 64.7% to 83.7%. In 4 studies using score ε4/5, NPV
ranged from 63.9% to 74.2%. In 3 studies, reporting Gleason score ε7,
NPV ranged from 13% to 98.7%. Concerning PSA parameters, only
PSAD in association with mpMRI seem to increase the cancer
prediction, NPV ranged from 52% to 84% as reported in three studies.
However, when the overall PCa increase from 18% to 78%, the NPV
decrease from 98.7% to 64.7%.

Results
IgG2 and IgG4 were lower in HCV patients compared to HD while
IgG3 were higher in HCV patients respect to HD (pb0.01). A
signiﬁcant increase of FLC levels was observed in both patients
groups, | and ⌊ levels of HCV-MC vs HD pb0.01; |RA vs |HD pb0.01;
⌊RA vs ⌊HD pb0.05. |/⌊ ratio was signiﬁcantly higher only in RA
patients respect to HD (pb0.01). Serological VEGF levels in HCV-MC
patients were higher statistically more signiﬁcant than HD (pb0.05).
Conclusions
This study could be suggests that a speciﬁc IgG subset, FLC and
VEGF could play a driving role in the evolution of HCV-related MC
transformations in more advanced stages of HCV-MC. The biomarker
panel in HCV-related MC patients is useful for monitoring B cell and
angiogenesis activation. Further studies are necessary to exploit its
potential for disease activity and progression.
doi:10.1016/j.cca.2019.03.329

T146
Estimate of negative predictive value of prostate speciﬁc antigen
parameters and multiparametric magnetic resonance imaging for
excluding prostate cancer at biopsy
V. Pecoraro, T. Trenti
Department of Laboratory Medicine and Patological Anatomy, Ospedale
Civile S. Agostino Estense, Modena, Italy

Conclusions
High heterogeneity of the included studies precluded formal
pooling NPV estimates. The NPV of mpMRI varied greatly depending
on mpMRI and biopsy protocol, cancer prevalence, and deﬁnitions of
positive mpMRI and csPCa. This large variability observed between
studies precludes at moment the broad use of this test as a triage
before biopsy. The NPV depends on disease prevalence, and the PCa
and csPCa prevalence were highly variable in evaluated studies.
However, the accuracy inﬂuence the prostate cancer risk, the
association mpMRI with PSAD could enhance the test performance,
but this way should be accurately investigate.
doi:10.1016/j.cca.2019.03.330
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Background-aim

Background-aim
Prostate cancer (PCa) screening based on only prostate-speciﬁc
antigen (PSA) parameters leads to overdiagnosis and consequently,
unnecessary biopsies. Multiparametric magnetic resonance imaging
(mpMRI) is a diagnostic tool recommended for detection of prostate
lesions. We estimated the negative predictive value (NPV) of PSA
parameters in association with mpMRI for patients with a suspicion
of PCa undergioing prostate biopsy.
Methods
We included cross-sectional or cohort studies reporting prebiopsy
mpMRI results. Data on PSA parameter, such as PSA, freePSA, %fPSA,
PSA density (PSAD) and prostate health index (PHI), were recorded.
We extracted data concerning patients and technical characteristics,

Epidermal growth factor receptor (EGFR) exon 19 deletions are
commonly tested in advanced non-small cell lung cancer (NSCLC)
patients due to its usefulness as predictors of efﬁcacy for the EGFR
tyrosine kinase inhibitors (TKIs). It has been reported that responses
to TKIs differ by subtypes of EGFR exon 19 mutations, which makes
these identiﬁcation clinically relevant. High sensitivity next generation sequencing (NGS) allows, by non-invasive way, EGFR exon 19
deletions testing from circulating free DNA (cfDNA). Moreover, this
technology makes possible to analize other clinically relevant
mutations simultaneously.
Methods
A cohort of 15 advanced NSCLC patients carrying EGFR exon 19
deletions, under TKI treatment, were sequenced. cfDNA isolation was
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performed using Maxwell® RSC ccfDNA Plasma Kit (Promega).
Sequencing was carried out using Oncomine™ Lung cfDNA Assay
kit (ThermoFisher) on an Ion S5™ Sequencer (ThermoFisher).
Variant calling, annotation and ﬁltering was performed on the Ion
Reporter (v5.6) platform using the Oncomine Lung Liquid
Biopsy workﬂow (v1.3). Finally, mutation conﬁrmation was carried
out by QuantStudio® 3D Digital PCR (dPCR) System (Applied
Biosystems).
Results
A total of 11 EGFR exon 19 deletions were detected by NGS, with a
median mutant alelle frequency (MAF) of 3.02% (0.22% to 48.68%).
Among them, 5 different subtypes were quantiﬁed: c.2235_2249delGGAATTAAGAGAAGC (3 patients), c.2236_2250delGAATTAAGAGAAGCA
(4 patients), c.2239_2248delTTAAGAGAAGinsC (1 patient), c.2240_2254
delTAAGAGAAGCAACAT (1 patient) and c.2240_2257delTAAGAGAAGCA
ACATCTC (2 patients).
All these deletions were conﬁrmed by dPCR showing similar
results in terms of MAF (median 6.39%; 0.16% to 50.76%). Additionally, 5 patients presented the EGFR-TKI resistance mutation
c.2369CNT (p.Thr790Met) by NGS, being all of them also conﬁrmed
by dPCR (median 0.90% vs. 1.01%). Furthermore, mutations in other
genes related to lung cancer, such as TP53 (3 patients) , MET (1
patient) and PIK3CA (1 patient), were also found.
Conclusions
High sensitivity NGS has demonstrated to be an adequate
technology for cfDNA testing in NSCLC patients, allowing the
identiﬁcation of different subtypes of EGFR exon 19 deletions, as
well as other mutations related to lung cancer.

cancer (NSCLC). However, the detection of complex aberrations such
as large genomic rearrangements like EML4-ALK translocations
through liquid biopsy remains challenging.
Methods
The two most common variants of EML4-ALK translocation
(variant 1 and 3) in pretreatment samples of 13 patients were
analyzed by array based digital PCR (dPCR) using custom TaqMan
assays. Total RNA was isolated from platelets and exosomes samples
extracted from matched plasma and whole blood samples; then RNA
was reverse transcribed using the Takara PrimeScriptTM reagent Kit.
All patients were positive for EML4- ALK translocation according to
pathologist report.
Results
RNA median yield was evaluated by wild type (wt) copies per μl
using dPCR. Platelets median yield was 99.04 wt copies/μl while
exosomes median yield was 1.91 wt copies/μl (Pb0.001).
Platelets RNA quality was evaluated using Agilent RNA 6000 Pico
and Nano Assay kits (Agilent Technologies, USA). The electropherograms showed one peak corresponding to 125 pb RNA.
All patients were positive for at least one of the two variants
studied. 84.6% of the patients were positive for variant 1 and 15.4%
were positive for variant 3. Within the positive patients for variant 1,
63% were detected by the study of exosomes compared to 72.7% that
were detected by the study of platelets. 100% of patients positive for
variant 3 were detected by studying the platelets.
Platelets MAF (minor allele frequency) average was 0.12%
whereas exosomes MAF average was 2%.
Conclusions

doi:10.1016/j.cca.2019.03.331

T148
EML4-ALK fusion transcripts identiﬁcation in circulating blood
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Background-aim
The development of personalized medicine has had a signiﬁcant
impact on patient’s survival and quality of life. In this way, biomarker
testing in tumor biopsies is mandatory to identify patients that might
beneﬁt from targeted therapies. Liquid biopsy is a valid non-invasive
technique for the diagnosis and monitoring of non-small cell lung

Higher RNA yield and a higher number of EML4-ALK positive
patients were identiﬁed using platelets as starting material. However, higher MAFs were obtained when analyzing exosomes derived
samples despite its poorer yield. More studies are needed to
determine which approach is more efﬁcient to detect EML4-ALK
translocation variants using liquid biopsies.
doi:10.1016/j.cca.2019.03.332
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Evaluation of CA125 and HE4 diagnostic performance in hereditary and sporadic ovarian cancer
S. Tartaglionec, L. Manganarod, M. Di Tranic, V. Viggianic, F. Tomaoa, A.
Angelonib, E. Anastasic
a
Department of Gynaecological, Obstetrical and Urological Science,
Umberto I Hospital - “La Sapienza” University, Rome, Italy
b
Department of Experimental Medicine, Umberto I Hospital, “La
Sapienza” University, Rome, Italy
c
Department of Molecular Medicine, Umberto I Hospital, “La Sapienza”
University, Rome, Italy
d
Department of Radiological, Oncological and Pathological Science,
Umberto I Hospital - “La Sapienza” University, Rome, Italy
Background-aim
Ovarian cancer (OC) is one of the deadliest malignancies in
gynecologic cancers. Hereditary ovarian cancers (HOC) represent
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about 23% of OC cases: they are most frequently related to germline
mutations in the BRCA genes. The role of tumour markers in the
diagnosis of OC is well established and the current benchmark for OC
detection is CA125. Lately HE4 has been demonstrated to play a
signiﬁcant role in OC identiﬁcation and it has been reported to be
superior to CA125 in diagnosing early stage sporadic ovarian cancer
(SOC); however HE4 behaviour as well as its usefulness in HOC has
not been unambiguously determined. In this study we aimed to
compare CA125 and HE4 serum levels at time of OC diagnosis in two
different population of affected BRCA1/2-mutated and wild type
(WT) women.

women during their lifetime. The applications used in breast cancer
diagnostics are lacking, therefore, there is an urgent need for
developing new diagnostic methods. It is well known that glycosylation is easily affected by tumorigenesis and contributes to all
hallmarks of cancer. Recently, there has been increased interest for
developing methods that exploit cancer altered glycans as diagnostic
targets. The approach taken in this study was to ﬁnd lectins that
preferentially bind to the altered mucin 1 (MUC1, also known as
CA15-3) glycovariants found in breast cancer patient plasma
compared to healthy and benign plasma.
Methods

Methods
42 newly diagnosed OC patients affering to the laboratory of
Tumour markers-Department of Experimental Medicine-Sapienza
University-Rome were consequently enrolled in the study from 2015
to 2018. 21 women carrying BRCA1/2 mutations constituted Group 1
while Group 2 was composed of 21 WT women. We also studied 80
age-matched sera from 40 healthy BRCA1/2 mutated women and 40
healthy WT women(Control Group). CA125 and HE4 serum levels
were measured on LUMIPULSE G1200(Fujirebio-Europe,Belgium), an
automated assay system based on chemiluminescent enzyme
immunoassay (CLEIA) technology by a two-step sandwich in
immunoreaction cartridges. All assays were performed according to
the manifacturer’s instructions and were considered a cut-off of
normality b35 U/mL and b150 pmol/L for CA125 and HE4
respectively.
Results
None of the Control Group women showed CA125 and HE4
pathological values. In Group 1 elevated CA125 was found in 20/21
patients while in Group 2 only 15/21 patients had high CA125 serum
levels (pb0,002). On contrary, HE4 was elevated only in 10/21 Group 1
patients while 21/21 Group 2 patients had increased HE4 serum levels
(pb0.002). Additionally, in Group 1 mean CA125 serum levels (708 U/
mL) were signiﬁcantly higher (pb 0.005) than in Group 2 (176 U/mL).
Conclusions
Comparing CA 125 and HE4 diagnostic performance in HOC and
SOC, this study suggests that at time of OC diagnosis CA125 is more
sensitive than HE4 in BRCA1/2-mutated women, while HE4 has a
greater sensitivity than CA125 in WT women.

The glycovariant discovery was done by utilizing a heterogeneous
assay in which MUC1 was immobilized by an antibody and detected
with lectins coated on ﬂuorescent nanoparticles. Fifty-seven different
lectin nanoparticle preparations were used for detecting glycovariants.
Results
Five glycovariants, detected by Helix pomatia agglutinin (HPA),
wheat germ agglutinin, macrophage galactose-type lectin, galectin-4,
and siglec-15, were found to distinguish the healthy and cancerous
plasma pools from each other, evaluated by the speciﬁc signal per
total MUC1 concentration. Assays for the selected ﬁve glycovariants
were then preliminarily optimized for analytical performance
and evaluated by measuring a small preoperative cohort of 13 breast
cancer patients and 10 healthy or benign individuals. The cohort was
tested with the conventional CA15-3 assay as well as with the
ﬁve selected glycovariants. HPA and Siglec-15 glycovariant measurements were signiﬁcantly different (p = 0.0247 and p = 0.0333,
respectively) between the control and case groups using one-tailed
Mann-Whitney U-test (controls lower than cases). For the
conventional CA15-3 assay, the p-value of the same comparison
was 0.1256.
Conclusions
This study implies that assays based on plasma MUC1 could be
improved by detecting certain MUC1 glycovariants deﬁned by
lectins. Developing an improved MUC1 assay could lead to better
detection and monitoring of breast cancer patients and thus lessen
the socioeconomic burden caused by the disease.
doi:10.1016/j.cca.2019.03.334

doi:10.1016/j.cca.2019.03.333
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Detection of circulating MUCIN 1 glycovariants from breast
cancer patients using glycan-binding proteins coated on ﬂuorescent nanoparticles
J. Terävä, O. Botti, K. Gidwani, K. Pettersson
Biotechnology, Department of Biochemistry, University of Turku, Turku,
Finland
Background-aim
As the second most common cancer worldwide, breast cancer is a
huge socioeconomic burden. It affects approximately one in eight

Non-small cell lung cancer: Classical tumor markers versus EGFR
gene copy number
L. Valiña Amadoa,b, M. Enver Sumayaa, A. Azkárate Martíneza,c, E.
Martínez Fonta, M.M. Parera Rossellób, A. Obrador De Heviaa,d
a
Advanced Therapies and Biomarkers in Clinical Oncology Group,
Institut d’Investigació de les Illes Balears (IdIsBa), Palma de Mallorca,
Spain
b
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
c
Department of Oncology, Hospital Universitari Son Espases, Palma de
Mallorca, Spain
d
Molecular Diagnostics Laboratory, Hospital Universtari Son Espases,
Palma de Mallorca, Spain
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Background-aim
EGFR mutated/TKI treated NSCLC response to treatment can
currently be monitored by means of the copy number (CN) of the
main mutations detected: del19, L858R, G719S and the TKIs
resistance mutation T790M. Some authors have proposed the use of
carcinoembryonic antigen (CEA) on disease monitoring. The objective of this study was to compare CEA with EGFR CN on TKI therapy
follow-up in order to assess whether there is a similar behavior
between both markers, independently of the treatment with ﬁrst line
EGFR-TKI or osimertinib.
Methods
Serum and plasma samples were obtained from NSCLC stage IV
EGFR gene mutated patients. Every 3 months EGFR CN was
reevaluated, and plasma and serum were frozen at -80°C.
Exon 19 deletion, L858R and T790M CN were analyzed by Droplet
Digital PCR (ddPCR), using QX200 Droplet Digital PCR System (BioRad).
CEA was retrospectively analyzed in Architect i2000 (Abbott
diagnostics).
Results
14 NSCLC stage IV EGFR mutated patients were included: 7/14
tested positive for del 19 and 7/14 for del L858R, in tissue biopsy. 3/7
patients with del 19 and 2/7 from L858R in tissue, tested wild type in
ddPCR at diagnosis.

4/14 patients had CEA levels within the normal range.
5/14 patients with CEA levels slightly upon the cut-off (5 ng/mL
excluded renal insufﬁciency or liver disease, otherwise N25 ng/mL)
decreased their CEA values fairly in accordance to CN.
1 patient had 59.42 ng/mL of CEA and 6.25 copies/mL at
diagnosis. CEA increased along the follow-up until 1873 ng/mL.
However, CN ranged from 2-6 copies/mL until a sudden increase
until 2957 copies/mL.
Another patient with 3826 ng/mL CEA and 1382 copies/mL at
diagnosis, both parameters correlated well along time.
One patient never tested positive in liquid biopsy. At diagnosis
CEA: 34.84 ng/mL and seemed to be an appropriate marker on
follow-up.
For 1 patient CEA keeps increasing despite loss of CN. The last
patient maintains slightly increased CEA.
Conclusions
Liquid biopsy is becoming more useful anytime, as it allows
targeted therapy. Nevertheless, disease monitoring based only on the
primary and secondary mutations found might be a mistake, since
other mutations could be emerging.
The combination of CEA with liquid biopsy would be a better
approach. A global picture of disease status is offered by CEA, while
ddPCR reveals changes on response to treatment.
doi:10.1016/j.cca.2019.03.335
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Bone metabolism
T152
Transient hyperparathyroidism after the administration of
denosumab
M. Giralt Arnaiz, I. Comas Reixach, C. Ramírez Serra, J. Ruiz Altarejos,
R. Ferrer Costa
Hospital Universitari Vall d'Hebrón, Spain
Background-Aim
Denosumab, an antiresorptive agent, is a human IgG2
monoclonal antibody with afﬁnity and speciﬁcity for human
RANKL (receptor activator of nuclear factor kappa-B ligand). It is
considered a secondary therapy for osteoporosis in postmenopausal
women.
The main adverse effect of Denosumab is hypocalcemia, which
could be related to parathyroid hormone (PTH) elevations in serum
that have been described after the administration of denosumab in
patients with normal renal function and no other causes of
hyperparathyroidism.
The aim of this communication is to present a case of transient
hyperparathyroidism after the administration of denosumab.

D was needed to restore PTH levels. The rest of the parameters did
not show any other pathology.
Conclusions
Denosumab could induce abnormal and critical PTH increases in
patients with no history of renal problems or malabsorption
syndrome, suggesting the necessity of monitoring and correcting
levels of calcium and vitamin D before and during treatment.
Further controlled studies are needed to determine if treatment with
denosumab is the real cause of the transient hyperparathyroidism.
doi:10.1016/j.cca.2019.03.337

T153
Vitamin D sufﬁciency: New recommendations leading to different
status and economic impacts
S. MirÓ CaÑÍs, L. PuigvÍ FernÁndez, M. Carbonell Prat, C. PeÑa
CaÑaveras, A. PuiggrÓs Font, A. Cebollero AgustÍ
Clilab diagnostics, Spain

Methods
Background-aim
Levels of iPTH were measured with a second-generation assay
(LIAISON®, Diasorin).
Results
Cas report: A 68-year-old woman diagnosed with postmenopausal osteoporosis (AP spine T-score:-2,7) by dual-energy x-ray
absorptiometry. The patient was initially treated with raloxifene and
it was replaced with denosumab 60 mg/ml subcutaneously once
every six months and vitamin D supplementation. Blood examination before starting denosumab therapy showed normal levels of
calcium and intact PTH (iPTH), and evidenced a 25-hydroxyvitamin
D total deﬁciency: 9,7 mg/dl, 79,9 pg/ml and 7,85 ng/ml, respectively. No other remarkable ﬁndings.
Since denosumab therapy began, a total of eight blood examinations were performed. The average levels of iPTH and calcium were
95,6 pg/ml (range 86,5-146,0) and 9,8 mg/dl (range 9,1-10,5)
respectively, excluding two analytics with discordant results. These
two blood examinations were the only ones that were done shortly
after the administration of denosumab (less than three and half
month) and showed a signiﬁcant increased of iPTH and a decreased
of calcium: 847 pg/ml and 928 pg/ml, and 8,2 mg/dl and 8,8 mg/dl,
respectively. On one occasion, a rescue dose of 180,000 UI of vitamin
0009-8981/$ – see front matter

Vitamin D sufﬁciency is related with extensive health beneﬁts:
optimal bone metabolism, cancer prevention, congenital defects,
obesity, tuberculosis and other medical conditions.
There is no international consensus among scientiﬁc organizations regarding vitamin D status. The Institute of Medicine suggests a
minimum of 20 ng/mL to certify sufﬁciency whereas the European
Society of Endocrinology suggests 30 ng/mL (cut-off used in our
laboratory).
The Institut Català de la Salut (ICS) has recently published
(autumn 2018) a recommendation that suggests a minimum of 20
ng/mL to guarantee sufﬁciency.
Following the ICS recommendation, we aimed to evaluate the
patients' reclassiﬁcation on vitamin D status comparing the previous
and the current cut-off levels for sufﬁciency (30 and 20 ng/mL,
respectively) as well as its economic impact derived from vitamin D
supplementation.
Methods
Serum 25-hydroxyvitamin D (Liasion, DiaSorin, Stillwater, MN)
was measured in 157 patients (years 2016–17) with calcium,
phosphate and intact parathyrin within reference values (considered
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as the healthy cohort). Patients were classiﬁed using both cut-offs
and statistical analysis was performed using the R code and a Chi
square test. A p value of 0.00001 was considered statistically
signiﬁcant.
The economic impact derived from vitamin D supplementation
was calculated considering an annual cost of 66 € per patient.

analysis of total calcium, phosphorus, alkaline phosphorus, ionised
calcium, vitamin D and PTH levels were conducted. The data
between the groups was analyzed by using 1 way analysis of
variance (ANOVA).

Results

The present study included 150 patients in which 50 patients
each belonged to groups1, 2 and 3 respectively. 60% patients were
male. 86 patients had generalised epilepsy and 64 suffered from
partial seizures. 42% of the patients were on AED treatment for N5
years. Serum levels of calcium and vitamin D were signiﬁcantly
decreased (p = .000 and p b .05 respectively) in the polytherapy
group in comparison to the mono and dual therapy groups. On the
other hand alkaline phosphatase, phosphorus and PTH levels were
signiﬁcantly increased in the polytherapy group (p = .000).

A total of 100/157 (32.5%) patients were classiﬁed as sufﬁcient
following the new ICS recommendations whereas only 51/157
(53.5%) were classiﬁed as sufﬁcient with the previous cut-off (p b
.00001).
Due to the patients' reclassiﬁcation, 49 patients per year will not
be candidate to receive vitamin D supplementation in our laboratory
inﬂuence area (400.000 inhabitants) which entails a saving of 3234
€.

Results

Conclusions
Conclusions
A 20% increase in patients classiﬁed as sufﬁcient in vitamin D is
observed with the new ICS recommendations in our healthy
cohort. A positive economic impact is noticed and this should
be considered keeping in mind that vitamin D deﬁciency could
be overdiagnosed. Pharmacological safety and efﬁcacy could be
improved with the new recommendations since they classify
patients more properly.

Hypovitaminosis was commonly observed in the patients on AED,
even at sub-therapeutic serum levels of the drug.
doi:10.1016/j.cca.2019.03.339
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doi:10.1016/j.cca.2019.03.338

Osteocalcin: Method comparison in two analyzers

T154

M.T. De Haro Romerob, T. González Cejudoa, C. Miralles Adella, C.
García Rabanedaa, G. De Vicente Lópezb, J.M. Villa Suáreza
a
Hospital Universitario de San Cecilio, Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain

Effect of antiepileptic drug therapy on calcium metabolism- a
study in North India

Background-aim

P.K. Dablab, S. Shikhaa, V. Puric
Department of Biochemistry, Chacha Nehru Bal Chikitsalya, Associated
to Maulana Azad Medical College, New Delhi, India
b
Department of Biochemistry, G B Pant Institute of Postgraduate Medical
Education & Research (GIPMER), Associated to Maulana Azad Medical
College, New Delhi, India
c
Department of Neurology, G B Pant Institute of Postgraduate Medical
Education & Research (GIPMER), Associated to Maulana Azad Medical
College, New Delhi, India

Osteocalcin is the major noncollagenous protein of bone matrix,
synthesized by osteoblasts that is considered a bone turnover.
Determination of serum Osteocalcin has proved to be useful as an
aid in identifying women at risk of developing osteoporosis, for
monitoring bone metabolism and antiresorptive therapy.
We performed a comparison study between two methods, the
IDS-iSYS N-MID® Osteocalcin assay and Liaison® XL Osteocalcin. The
aim of this study is to evaluate the clinical concordance between this
two Chemiluminescence Immunoassays (CLIA).

Background-aim

Methods

Vitamin D is important for bone health and its deﬁciency is
implicated in many disorders including autoimmune diseases,
infections, cancer, degenerative, diabetic and vascular etc. The effects
of anti-epileptic drugs (AED) on bone health have been documented.
There is paucity in data regarding effect of AED on calcium
metabolism in epileptic patients in North India. In view of this the
present study was undertaken to assess the effect of AED on calcium
metabolism in adults.

Measurements were performed in 35 serum samples from real
patients that were processed in parallel at the same day in both
analyzers. Statistical analysis was carried out with the MedCalc
software, where the correlation was calculated by the Pearson's
coefﬁcient, the Passing-bablok regression and Bland Altman plots.
Kappa coefﬁcient was also calculated to evaluate the clinical
concordance.

a

Results
Methods
The present cross-sectional study included all epileptic patients of
both sex attending the neurology OPD & IPD of GIPMER. Patients
were divided into three groups: - group1 included patient on
monotherapy receiving 1 AED, group2 on dual therapy receiving 2
AED and group3 patients on polytherapy receiving N2 AED. Serum

A high degree of correlation coefﬁcient and adjustment to
linearity is shown, according to the Passing-bablok regression,
reﬂected by the following slope and intercept: 0.71 (CI95% = 0.57–
0.80)/5.29 ng/mL (CI95% = 3.38–7.78).
About the Pearson's coefﬁcient r = 0,9940, an excellent grade of
correlation, r = 0.9842 (CI95% = 0,9682-0,9921).
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Kappa coefﬁcient was 0.8 (IC95% = 0.53–1.07), what means that
there is an acceptable concordance.
Conclusions
Despite not having many samples, results show a high coefﬁcient
correlation between both methods, with a good clinical concordance
by kappa coefﬁcient and an adjustment to linearity by PassingBablok regression which make possible the interchangeability
between these two methods.
doi:10.1016/j.cca.2019.03.340

T156
Performance characteristics of the new fully automated Lc-Ms/Ms
total vitamin D assay on the thermo scientiﬁc cascadion Sm
clinical analyzer
B. Gutierrez
Thermo Fisher Scientiﬁc
Background-aim
Performance of the 25 Hydroxy Vitamin D assay on Thermo
Scientiﬁc™ Cascadion™ SM Clinical Analyzer was evaluated according to CLSI guidelines. NIST standard reference materials and CDC
certiﬁed serum samples were analyzed to evaluate accuracy.
Precision, accuracy, linearity, limit of quantitation, absence of
epimer interference, and method robustness met accepted laboratory criteria. Sixteen types of collection tubes were qualiﬁed. A
calibration curve stability of two weeks was demonstrated. A
reference range was established using the US population.
Methods
Analytical Method: Cascadion preparatory LC-MS/MS method.
• Sample preparation: protein precipitation followed by on-line
extraction using TurboFlow technology.
• Analytical separation obtained for VitD3 and VitD2 and their
epimers.
• Analyte detection and identiﬁcation with two SRM transitions per
analyte for ion ratio calculation and echo-summing of two identical
SRM transitions for improved sensitivity. Data Calculations and
Acceptance Criteria.
• Linear calibration curve with accuracy criteria of 15%.
• Accuracy of calibration curve conﬁrmed with system QC samples:
accuracy ±20% for the Low QC and ± 15% for Medium and High QC's.
• Analytes with concentrations above 20 ng/mL conﬁrmed with ion
ratio calculations.
Assay performance validation
Validation procedures followed CLSI guidelines:
• Method comparison: analysis of 117 CDC certiﬁed samples; two
replicates over three days.
• Spike Recovery: patient samples with concentrations across
quantiﬁcation range were spiked and analyzed in six replicates.
• Limit of Quantitation (LOQ): calibrators from two different lots
diluted with blank matrix and analyzed in duplicates twice daily for
ﬁve days on two Cascadion SM Clinical Analyzers.
• Precision (Within Run and Total): Five patient samples analyzed in
duplicates, twice daily for 20 days.

• Accuracy: NIST reference materials analyzed in ﬁve replicates for
ﬁve days.
• Linearity: bracketed target quantitation range of 3.4–132 ng/mL
tested by mixing high and low concentration patient samples.
• Carryover: experiment analyzing LOQ sample after high concentration sample (200 ng/mL) in alternating sequence for a total 20 of
measurements.
• Interference study: evaluation of 47 compounds at concentrations
listed in CLSI guideline, FDA safety communication or tested by
predicate devices were spiked into patient samples and tested for
interference with the Cascadion SM 25-Hydroxy Vitamin D assay.
• Evaluation of plasma/serum collection tubes and equivalency
between serum and plasma matrices: analysis of patient samples
collected in 7 types of serum and 9 types of plasma collection tubes.
• Stability of calibration curve: quantiﬁcation of QC samples against
calibration curve stored for 1–14 days.
• Reference Interval: analysis of 414 patient samples from healthy
male and female adults at least 21 years of age. Samples were
collected at three distinct climatic regions and different weather
seasons. The ethnic and racial background of the tested population
was representative for the US.
Data Innovations EP Evaluator® software and validated Microsoft
Excel worksheets were used to process the data following CLSI
protocols.
Results
(please note that the Figures and Tables don't appear in the
summary below but are on the poster)
Method comparison. Linear regression obtained between CDC
certiﬁed results and Cascadion results had a slope of 1.057 for total
VitD and 1.53 for VitD3, intercept of −1.1118 for total VitD and −
0.5635 for VitD3, and correlation coefﬁcient of 0.9969 for total VitD
and 0.9973 for VitD3.
The %difference between VitD3 CDC results and Cascadion assay
results was b±20% for 98.3% of obtained results and the average %
difference was 3.7%.
Linear regression was not obtained for VitD2 because only 2 of
117 CDC samples analyzed in this study had VitD2 in concentrations
above the Cascadion SM 25-Hydroxy Vitamin D2 assay LOQ. VitD2
concentrations in tested CDC samples were 3.65 ng/mL and 41.3 ng/
mL.
The % difference between VitD2 CDC results and Cascadion assay
results was b±20% for 100% of obtained results and the average %
difference was 1.7%.
Spike recovery. The spike recovery in non-modiﬁed patient
samples and in three pooled patient samples was in the range of
93.0–109% and 94.1–110% for VitD2 and VitD3 respectively.
The test samples were spiked with concentrations of 30, 50 and
70 ng/mL.
Limit of quantitation.

LOQ is δ 3.4 ng/mL for VitD3 and VitD2.

• Acceptance criteria: Accuracy and precision within ±15%
• LOQ test results are presented in Table 1
• Representative chromatographic peaks of the lowest calibrator are
presented in Fig. 2
• Representative calibration curve is presented in Fig. 3
Precision.
• Within run precision is δ 9.2%, 5.5% and 5.5% CV for VitD2, VitD3 and
Total VitD respectively (Table 2).
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• Total precision is δ 9.4%, 6.2%, and 6.2% CV for VitD2, VitD3 and Total
VitD respectively (Table 2).
• Concentrations of VitD2 and VitD3 in patient samples analyzed in
the test are listed in Table 3.

T157

Carryover. Carryover from a concentration of 200 ng/mL into LOQ
sample was not observed
On average, the concentration of an LOQ sample analyzed after
the high concentration sample (200 ng/mL) differed b2% from the
concentration of an LOQ sample analyzed after another LOQ sample.

J.D. Bondu
Department of Clinical Biochemistry, Christian Medical College, Vellore,
Tamil Nadu, India

Accuracy. Accuracy obtained for NIST standard reference materials
and measured as %Bias from the certiﬁed concentration was −3.1 for
VitD2 and it was in the range of −0.5% to 5.9% for VitD3 (Table 4).

Hyperthyroidism increases bone resorption which thereby leads to
incidence of osteoporosis or osteopenia and increased risk of fractures
due to low bone mineral density. Biochemical markers of bone
turnover: alkaline phosphatase (ALP), Total Procollagen Type I Intact
N-Terminal Propeptide (TP1NP), C Terminal Telopeptide Type I
Collagen (B-CTx) increase in hyperthyroidism signifying an increase in
osteoclastic and osteoblastic activity. But very few studies have
simultaneously assessed TP1NP and B-CTx before and during treatment.
Aim: To assess selected biochemical markers of bone turnover in
patients with Hyperthyroidism (Grave's & Hashimoto's disease) before
and during treatment while comparing with euthyroid patients.

Linearity. The assay linearity was demonstrated in concentration
ranges across the assay quantiﬁcation range of 3.4–132 ng/mL.
The test results collected for ﬁve sets of linearity test samples
prepared by mixing low and high concentration patient samples and
analyzed on two Cascadion SM Clinical Analyzers are presented in
Table 5.
The linearity data were calculated with EP Evaluator software
allowing nonlinearity of 0.2 ng/mL or 10% of the concentration value.

Biochemical markers of bone turnover in hyperthyroid patients
before and after treatment

Background-aim

Methods
Interference study. Interference was evaluated using 47 compounds spiked into patient samples (Table 6). VitD3 and VitD2
concentrations in spiked and nonspiked patient samples differed
δ10% for all compounds.
Evaluation of serum/plasma collection tubes. No statistically
signiﬁcant difference in total VitD results in patient samples
collected using 7 types of serum collection tubes and 9 types of
plasma collection tubes was detected.
Calibration curve stability. Calibration curve was stable for two
weeks. The QC samples accuracy was within ±15% using calibration
curve stored in the software for two weeks. The two weeks stability
was the longest time tested.
Reference interval. The total VitD reference intervals established
in this study are within quantitative range of the Cascadion assay
(Table 7). The median total VitD concentrations and reference
intervals (2.5th to 97.5th percentile) by age, gender and season.
Conclusions
The Cascadion SM 25-Hydroxy Vitamin D assay performance
evaluation studies demonstrated an accurate, precise, and speciﬁc
method with a quantitation range covering reference intervals
established for the US population.
•
•
•
•
•
•

Quantitation range 3.4–132 ng/mL.
Precision data indicates b10% interference.
Accuracy conﬁrmed with CDC and NIST reference materials.
Speciﬁcity improved by separation of epimers.
Speciﬁcity proven in 47-compound interference study.
Proven performance using wide range of plasma and serum
collection tubes.
• Assay implemented on an easy to use random access analyzer.

Note: The assay is not 510(k) certiﬁed and not yet available for
sale in the US.
doi:10.1016/j.cca.2019.03.341

Newly diagnosed 102 hyperthyroid (including Grave's,
Hashimoto's disease & multinodular goitre) subjects were randomly
selected of which 35 were males and 67 females in pre and post
menopausal age group (46 ± 10 yrs). Age-matched controls were 76
of which 30 were male and 46 were female (mean age 47 ± 12).
Twenty hyperthyroid subjects became euthyroid following antithyroid treatment of 1–3 months. Blood samples were assessed for
following biochemical markers:- ALP, total Vitamin D,TP1NP, B CTx
and Calcium (for bone metabolism). Vitamin D,TP1NP,B CTx were
analyzed using Cobas e602 electrochemilumeience immunoassay.
Thyroid function tests Free T4, Total T4 and TSH were assayed using
the chemiluminescent immunoassay centaur XPi from Siemens and
serum creatinine was assessed for kidney function.
Results
Thyroid Hormones: Euthyroid subjects serum FT4, TT4 and TSH
levels mean were 1.14 ± 0.2 ng/dL,8.2 ± 1.6 μg/dL,2.8 ± 1.8 uIU/mL
respectively while hyperthyroid subjects 4.8 ± 2.2 ng/dL,20.9 ± 5
μg/dL,0.007 ± 0.003uIU/mL and this increase is stastically signiﬁcant
(p value b.0001).
Bone Markers: Euthyroid subjects' ALP, TP1NP and B CTx mean levels
were 80 ± 20.6 IU/L, 58 ± 28 ng/mL and 439 ± 216 pg/mL respectively. While the hyperthyroid patients' levels were 119 ± 44 IU/L,
218 ± 121 ng/mL and 1155 ± 457 pg/mL respectively. This increase in
bone markers is statistically highly signiﬁcant (p value b.0001). The
calcium levels were seen higher (9.4 ± 0.7 mg/dL) among hyperthyroid
subjects when compared to euthyroid (9.2 ± 0.4 mg/dL) patients which
was also statistically signiﬁcant (p value b.01). Vitamin D levels were
also seen to increase (35 ± 14.7 ng/mL) in hyperthyroid patients while
it was 24 ± 10.8 ng/mL in euthyroid patients (p value b.0001).
Pre and Post- treatment: 20 Hyperthyroid subjects became
euthyroid after anti-thyroid treatment of 1–3 months. FT4,TT4 and
TSH mean levels before treatment were 5.6 ± 2.96 ng/dL, 23.1 ± 4.5
μg/dL and 0.006 ± 0.002 uIU/mL in comparison to after treatment
which were 1.1 ± 0.45 ng/dL, 7.3 ± 3.1 μg/dL and 3.9 ± 2.1 uIU/mL.
The decrease in FT4 and TT4 levels was statistically signiﬁcant (p
value b.0001). On the other hand the increase in TSH was also
statically signiﬁcant(p value b.05). hyperthyroidism subjects before
antithyroid treatment serum ALP and TP1NP, mean 128 ± 56 U/L
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239 ± 120 ng/ml, compare to after antithyroid treatment subjects
161 ± 70, 225 ± 146 U/L, which are not statically signiﬁcant. The
Hyperthyroid patients had shown signiﬁcant (p valueb.001) decrease
in B CTx levels from 1202 ± 497 pg/mL to 720 ± 378 pg/mL
following antithyroid treatment. Changes in serum calcium and
Vitamin D were not statistically signiﬁcant.
Conclusions
In conclusion, Hyperthyroid subjects have increased biochemical
markers of bone turnover which indicates signiﬁcant bone loss.
Furthermore, following antithyroid treatment of 1–3 months they
were euthyroid with unchanged bone formation markers but
decreased BCTx (bone resorption) marker.
doi:10.1016/j.cca.2019.03.342

Therefore, clinical interpretation of assay results should be made with
caution depending on the assay used. The laboratory must specify
which test has been used to determined PTH.
doi:10.1016/j.cca.2019.03.343

T159
The inﬂuence of adipose tissue hormones on the turnover of
extracellular matrix components of cartilage tissue in the course
of juvenile idiopathic arthritis
K. Winsz-Szczotka, K. KuŹnik-Trocha, K. KomosiŃska-Vassev, K.
Olczyk
Department of Clinical Chemistry and Laboratory Diagnostics, School of
Pharmacy with the Division of Laboratory Medicine, Medical University
of Silesia, Poland

T158
Background-aim
Comparison of two different methods for determination of
parathyroid hormone in homeostasis bone metabolism
M. Ruiz-Alvarez, S. Garcia-Valdecasas Gayo, E. Marquez Lietor, D.
Gonzalez Gay, R. Guillen, F. Cava
Hospital Universitario Infanta Soﬁa, Spain
Background-aim
Background: Parathyroid hormone (PTH) inﬂuences calcium and
phosphorous homeostasis directly through bones and kidneys. The
measurement of Parathyroid Hormone (PTH) is useful in the
differential diagnosis of hyper- and hypocalcemia as well as for
evaluating parathyroid function in several diseases, including renal
failure and bone disorders. There are two different assays to measure
PTH called 2nd generation or intact PTH (ADVIA Centaur® intact PTH
assay) and 3rd generation or bioPTH (Liaison 1–84 PTH (Diasorin).
Objective: Our aim has been to perform an analytical comparison
between both assays to measure PTH. We compared the obtained
PTH results using LIAISON® DiaSorin (chemiluminescence), with the
ADVIA Centaur® intact PTH assay.
Methods
Methods: PTH was measured using both assays in plasma (EDTA)
from 52 patients, covering the measuring range from 4 to 3048 pg/
mL. Correlation between assays was calculated by linear regression
(Passing-Bablok) and difference plot (Bland-Altman) using Method
Validator®. The signiﬁcance level was determined by the associated
p-value set at b0.05.
Results
Results: Method comparison between both assays using PassingBablok regression analysis resulted in a slope of 0.332 (0.29 to 0.346)
and an intercept of 0.646 (−2.414–6.682), with a correlation
coefﬁcient of 0.953; and the difference plot (Bland-Altman) was
−556 (−718-(−393)).
Conclusions
Conclusions: ADVIA Centaur® Intact PTH assay showed good
correlation with the Liaison 1–84 PTH (Diasorin) assay. A proportional
systematic bias was detected but it was clinical non-signiﬁcant.

The functional disability appearing in juvenile idiopathic arthritis
(JIA) is primarily caused by degeneration of the cartilaginous
structures. Since the metabolism of cartilage is probably associated
with the hormonal activity of adipose tissue, we decided to assess
the relation between potential markers of joint damage, i.e. the
levels of chondroitin-4-sulfate (C4S), chondroitin-6-sulfate (C6S),
cartilage oligomeric matrix protein (COMP), chitinase-3-like protein
1 (YKL-40), and adipokines, i.e. the levels of leptin, adiponectin,
resistin, in serum of children with JIA.
Methods
Serum CSs were isolated by the multistage extraction and
puriﬁcation using papain hydrolysis and alkali elimination, from
132 subjects, i.e. 40 healthy children and 92 JIA patients before and
after treatment. Sulfated types of CS were separated by HPLC
method. Serum levels of COMP, YKL-40 and adipokines were
measured using ELISA method.
Results
The concentrations of markers of joint damage were characterized by different trends of quantitative alterations. When C4S, C6S
and COMP levels decreased (p b .05) in the blood of untreated
patients, the level of YKL-40 increased (p b .001), compared to the
controls. JIA treatment resulted in the normalization of only COMP
level. The leptin level decreased (p b .05) in untreated patients, while
the concentrations of adiponectin and resistin increased (p b .05), in
comparison with controls. JIA treatment resulted in the normalization of adipokine levels. In untreated patients, we have observed a
signiﬁcant negative correlation (r N −0.65) between C4S, C6S, COMP
and: leptin and BMI; a signiﬁcant positive correlation (r N 0.44)
between YKL-40 and: leptin, adiponectin, BMI·In treated patients
signiﬁcant positive correlation (r = 0.39) between YKL-40 and leptin
was found.
Conclusions
The observed relationships between adipokines and markers of
cartilage turnover indicate the contribution of adipose tissue to joint
damage in JIA. The absence of total regeneration of articular matrix
components observed in treated patients reﬂects the need for further
treatment, with implementation of the appropriate diet. Since
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standardized automated assay methods are currently unavailable for
C4S, C6S and COMP, it is impossible to use them in routine
monitoring of the effectiveness of JIA therapy.

radioisotopes and enhance the accuracy and quality of 25(OH)D
measurement in patient testing.
doi:10.1016/j.cca.2019.03.345

doi:10.1016/j.cca.2019.03.344
T161
T160
Measurement of 25-hydroxyvitamin D – A transition from
radioimmunoassay to liquid chromatography - Tandem mass
spectrometry in a tertiary hospital laboratory
S.Y.J. Wong, C.J. Gea, N. Binte Hamid, C.P. Yeo
Clinical Biochemistry Laboratory, Department of Clinical Pathology,
Singapore General Hospital, Singapore

Development of a highly speciﬁc monoclonal antibody pair for
the detection of sclerostin, a regulator of bone turnover
H. Stotta, C. Leimea, P. Ratcliffea, A. Connollyb, J. Currya, R. Mcconnella,
S. Fitzgeralda
a
Randox Laboratories Ltd., Crumlin, United Kingdom
b
Randox Teoranta, Dungloe, Ireland
Background-aim

Background-aim
25-hydroxyvitaminD(25OH-D) is the predominant circulating
form of Vitamin D routinely used as an indicator of Vitamin D status
and in the pathophysiological assessment of bone diseases.25(OH)D is
predominantly measured using immunoassays and is currently
measured by radioimmunoassay (RIA) in the Singapore General
Hospital.In recent years, liquid chromatography tandem mass spectrometry (LC-MS/MS) has been advocated as the gold standard for 25
(OH)D measurement due to its merits in accuracy and speciﬁcity in
distinguishing the 2 isoforms:25(OH)D3 and 25(OH)D2.Our laboratory aimed to develop and evaluate a LC-MS/MS method for routine
25(OH)D measurement as a replacement for the RIA.
Methods
The method was evaluated on the Agilent UHPLC 1290 - Sciex
QTrap 5500 LC-MS/MS system.Analytes were extracted using liquidliquid extraction,eluted on a pentaﬂuorophenyl HPLC column and
detected on positive ESI MS ionisation mode.Method evaluation for
25(OH)D3 and 25(OH)D2 included imprecision, linearity, carry-over,
limit of detection (LOD), limit of quantitation (LOQ) and its
performance in 2 external quality assurance programs.Method
correlation was performed by comparing the summed concentration
of 25(OH)D3 and 25(OH)D2 by LC-MS/MS against 25(OH)D by RIA
(DIASource, Belgium) using patient serum samples (n = 178).
Results

Sclerostin is an osteocyte-derived glycoprotein that by inhibiting
Wnt signalling and bone formation, plays a key role in the regulation
of bone turnover. A reliable measurement of this protein in biological
samples is therefore relevant in the assessment of diseases
presenting with associated bone disorders. This study aimed to
develop a highly speciﬁc monoclonal antibody (mAb) pair towards
sclerostin for use in the development of a novel quantitative
immunoassay.
Methods
Sheep were immunized with mammalian recombinant human
sclerostin. Lymphocytes were collected and fused with heteromyeloma cells. Supernatants from the resulting hybridomas were
screened for the presence of speciﬁc antibody using ELISA-based
assays. Positive hybridomas were cloned to produce stable
monoclonal hybridomas. The mAbs generated were then puriﬁed
and the capture and detector responses for sclerostin evaluated
using bio-layer interferometry technology. Sandwich pairs were
evaluated by employing biochip based immunoassays on the
Evidence Investigator analyzer and the optimal combination was
identiﬁed for assay development. The resulting assay was
employed for initial analysis of serum from patients with
osteoporosis (n = 4) and healthy controls (n = 4). Sclerostin levels
in these serum samples were also measured using 2 commercially
available ELISAs. The Mann Whitney test was applied for statistical
analysis.

Within and Total imprecision of 25(OH)D3 and 25(OH)D2 were δ
6.3% and δ 8.7% CV respectively.25(OH)D3 and 25(OH)D2 were
evaluated to be linear to 140 ng/mL and 125 ng/mL respectively.LOD
was assessed to be 1.4 ng/mL and 1.7 ng/mL,with preliminary
assessment of the LOQ to be at 3.0 ng/mL (s/n = 25:1) and 2.8 ng/
mL (s/n = 29:1) for 25(OH)D3 and 25(OH)D2 respectively.No
signiﬁcant carry-over was found for both assays.Method correlation
with RIA revealed Passing Bablok regression of LC-MS/MS = 1.61
(RIA) - 12.8;Bland Altman mean bias of +8.69%;Spearman correlation coefﬁcient of 0.716.EQA results were comparable to peers in the
CAP and DEQAS EQA Programs.

Results

Conclusions

Conclusions

Preliminary evaluation results of our LC-MS/MS method has been
satisfactory.Successful evaluation and adoption of the LC-MS/MS
method will improve staff safety by reducing the need to utilize

This initial analytical evaluation indicates optimal analytical
performance of the selected mAb pair to the speciﬁc detection of
sclerostin on a biochip platform. This application is a new useful

The selected mAb pair exhibited speciﬁcity for sclerostin with low
percentage cross reactivity (b1%) with Dickkopf-related protein 1
(DKK-1), another Wnt signalling antagonist. Initial analytical evaluation of the biochip based assay showed a sensitivity of 21.8 pg/mL
for a calibration range of 0–5448 pg/mL. The median serum levels of
sclerostin for patients with osteoporosis was 98.4 pg/mL and 40.1 pg/
mL for controls. The correlation study of these samples (biochip
based immunoassay vs commercially available ELISAs) yielded
R2ε0.87.
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analytical tool for the measurement of sclerostin in various disease
states.
doi:10.1016/j.cca.2019.03.346

T162
Evaluation of parathormone and 25-hydroxyvitamin D status in a
large cohort of Belgian children
A. Ladang, O. Rousselle, L. Huyghebaert, A. Bekaert, S. Kovacs, C. Le
Goff, E. Cavalier
Clinical Chemistry department, CHU Liège, Belgium
Background-aim
Parathyroid hormone (PTH) is
calcium/phosphate metabolism. Yet,
dent on vitamin D status. In this
according to the vitamin D status in
children.

Background-aim
Diabetes Mellitus (DM) causes metabolic and endocrine alterations that affect bone quality and density. Given the importance of
the genetic component in the development of bone disease, we
intend to assess various aspects of genetics related to bone
metabolism in diabetic patients, studying various polymorphisms
(SNPs) in the VDR, ESR1, RANKL and IL-6 genes, which they affect
bone metabolism and could modulate bone response in DM.
Our objective is to determine the genotypic frequency of the SNPs
of the VDR, ESR1, OPG, RANKL and IL-6 genes in the different diabetic
groups (type 1 and type 2) and compare them with each other and
with those described in the general population. As well as to study
the existing correlations with the clinical and densitometric manifestations in these patients.
Methods

an essential biomarkers of
PTH levels are greatly depenstudy, we report PTH levels
a large cohort of 1200 Belgian

Methods
We selected 1200 children undergoing allergy exploration. Under
the age of 10 years, 40 boys and 40 girls were tested by 2 year age
group while from 10 to 20 years, we deﬁned age group of 1 year. PTH
was measured on Liaison XL (Diasorin°) with the LIAISON° 1–84 PTH
kit (3rd generation PTH). 25-hydroxyvitamin D3, 25-hydroxyvitamin
D2 as well as total vitamin D (25-OHVTD) were measured according
to our previously described LC-Ms/Ms. method.
Results
The percentage of vitamin D deﬁcient children (b20 ng/ml)
progressively increased during childhood starting from 7% in the 0–
2 years subgroup to reach a mean of 45% during teenage years. 25OHVTD status varied according to age and season.
PTH levels inversely mirrored 25-OHVTD concentrations for all
age and gender subgroups. 25-OHVTD deﬁcient children presented
systematically higher PTH levels than non-deﬁcient counterparts. We
observed a PTH peak at puberty for girls of 11 to 13 years old
whereas this peak started at 13 years old for boys. Therefore, we
decided to establish PTH pediatric reference values by taking age and
25-OHVTD into account.
Conclusions
Those results highlight the existence of secondary hyperparathyroidism in vitamin D deﬁcient children. The higher PTH levels
observed during teenage years are probably linked to higher calcium
needs for bone formation.

Prospective longitudinal study of 95 patients (47 with DM1 and
48 with DM2) from the Diabetes Unit of our hospital. The
determination of bone mineral density (BMD) was performed by
DEXA. The differential molecular diagnosis of the SNPs was carried
out with a real-time polymerase chain reaction system (qPCR) in a
LightCycler 2.0® thermal cycler (Roche Diagnostics ®).For the
analysis of polymorphisms, the Hardy-Weinberg equilibrium was
calculated with the Chi-square test. The relationship between SNPs
and basal BMD has been compared with the ANOVA test.
Results
The distribution of the allelic frequencies of all the SNPs studied
was similar in the group of DM1 and DM2. Only signiﬁcant
differences were observed in the genotypic distribution in the SNP
of IL-6, between them and with the reference population.
Regarding the association with the BMD, a polymorphism related
to BMD has been found in DM1. This polymorphism is 174 G / C of
the IL-6 gene. The dominant model (G / G, C / G) has been associated
with the G allele with a higher BMD at the hip level (p = .039).
In DM2, several polymorphisms related to BMD have been found.
These polymorphisms are BsmI (rs1544410), ApaI (rs7975232) and
TaqI (rs731236) of the VDR gene. In the dominant model, allele A of
BsmI and allele A of ApaI were associated with a lower BMD at the
lumbar level (p = .048 and p = .003 respectively). In the recessive
model, the C allele of the TaqI was associated with a lower BMD at
the lumbar level (p = .031).
Conclusions
The ﬁnding of signiﬁcant differences in the genotypic distribution
in both groups of diabetes when compared with the control
population and its relationship with BMD conﬁrm our hypothesis
about the importance of IL6 and VDR polymorphisms in the bone
metabolism of diabetic patients.

doi:10.1016/j.cca.2019.03.347

doi:10.1016/j.cca.2019.03.348

T163

T164

Diabetes and osteoporosis, study of polymorphisms

Development of a biochip-based immunoassay for the speciﬁc
detection of the Wnt signalling antagonist DKK1

M. Martínez-Villanueva, C. Ramírez-Ruiz, A.M. Hernández-Martínez,
J.A. Noguera-Velasco
Hospital Clínico Universitario Virgen de la Arrixaca, SMS, Spain

C. Leime, H. Stott, P. Ratcliffe, J. Curry, R. Mcconnell, S. Fitzgerald
Randox Laboratories Ltd., Crumlin, United Kingdom
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Background-aim
The Dickkopf-related protein 1 (DKK1) functions as a soluble
inhibitor of the Wnt/®-catenin signalling pathway, thus playing a
key role in the regulation of bone turnover. Increased serum levels of
DKK1 have been associated with reduced bone mineral density.
Measuring serum DKK1 levels is therefore indicated in the assessment of conditions related to bone disorders such as osteoporosis.
The aim of this study was to develop a monoclonal antibody
(mAb) pair for use in the development of a biochip based
immunoassay for the speciﬁc measurement of DKK1 in serum.
Methods
Sheep were immunized with recombinant mammalian expressed
human DKK1. Lymphocytes were collected and fused with heteromyeloma cells. Supernatants from the resulting hybridomas were
screened for the presence of speciﬁc mAbs using ELISA-based assays.
Positive hybridomas were cloned to produce stable monoclonal
hybridomas. The mAbs generated were then puriﬁed and the capture
and detector responses for DKK1 evaluated using bio-layer interferometry technology. Sandwich pairs were evaluated by employing
biochip based immunoassays on the Evidence Investigator analyzer
and the optimal combination was identiﬁed for assay development.
The resulting assay was applied to analysis of serum samples from
patients with osteoporosis (n = 9) and control samples (n = 9). The
Mann Whitney test was applied to determine statistical signiﬁcance.
DKK1 levels in these serum samples were also measured using 2
commercially available ELISAs.
Results
Initial analytical evaluation of the biochip based assay showed
speciﬁcity for DKK1 (cross-reactivity with DKK2–4 and sclerostin
b0.1%) with a sensitivity of 1.8 pg/mL (calibration range: 0–223 pg/mL).
The intra-assay precision expressed as CV (%) was b10%. Serum sample
assessment revealed an increased median concentration of DKK-1 in
patients with osteoporosis (1540 pg/mL) when compared to the control
group (295 pg/mL) (p b .0001). The correlation study yielded R2 ε 0.74.

component of the bone extracellular matrix (up to 90% of the
organic matrix). During collagen maturation, the procollagen type
1C and N-terminal propeptides (P1CP and P1NP) are cleaved off
and released into the circulation. P1NP is used as a biomarker of
bone formation as it reﬂects the synthesis of type 1 collagen. The
reliable measurement of P1NP in serum facilitates the assessment
of bone turnover.
Aim: To develop a new biochip based immunoassay for the
determination P1NP in serum.
Methods
Sheep were immunized with P1NP. Lymphocytes were collected
and fused with heteromyeloma cells. Supernatants from the resulting
hybridomas were screened for the presence of speciﬁc antibody
using ELISA-based assays. Positive hybridomas were cloned to
produce stable monoclonal hybridomas. The monoclonal antibodies
generated were then puriﬁed and the capture and detector responses
for P1NP evaluated using bio-layer interferometry technology.
Sandwich pairs were evaluated by employing biochip based
immunoassays on the Evidence Investigator analyzer, the optimal
combination was identiﬁed for assay development. A correlation
study was conducted after assessment of serum samples with the
reported biochip based immunoassay and a commercially available
ELISA.
Results
Initial analytical evaluation of the biochip based assay showed a
sensitivity of 7.8 ng/mL with a calibration range of 0 to 500.0 ng/mL.
The correlation study using this novel biochip assay and a
commercially available ELISA yielded R2 = 0.87.
Conclusions
The initial analytical evaluation of the reported biochip based
immunoassay indicate applicability to the detection of P1NP in
serum and represents a new analytical tool for the assessment of this
biomarker of bone formation in clinical settings.

Conclusions

doi:10.1016/j.cca.2019.03.350

Results show applicability of the developed biochip based
immunoassay to the speciﬁc measurement of the Wnt signalling
antagonist DKK1. This application is a new useful analytical tool for
the assessment of conditions related to bone disorders.

T166

doi:10.1016/j.cca.2019.03.349

T165
Development of a new biochip based immunoassay for the
determination of the bone formation biomarker N-terminal
propeptide of Type 1 collagen (P1NP)
H. Sttot, C. Leime, P. Ratcliffe, J. Curry, R. Mcconnell, S. Fitzgerald
Randox Laboratories Ltd., Crumlin, United Kingdom

Fragility fracture risk prediction in elderly people based on a
microRNA panel
A. Ladanga, C. Beaudartb, M. Locquetb, J. Reginsterc,d,e, O. Bruyèreb,d, E.
Cavaliera,d
a
Clinical Chemistry department, CHU Liège, Liège, Belgium
b
Public health, epidemiology and health economics department, ULiège,
Liège, Belgium
c
Public health, epidemiology and health economics department, ULiège,
Liège, Belgium
d
Centre Académique de Recherche et d'Expérimentation en Santé
(CARES SPRL), Belgium
e
Chair for Biomarkers of Chronic Diseases, Biochemistry Department,
King Saud University, Riyadh, Saudi Arabia

Background-aim
Background-aim
Type I collagen is the most abundant collagen and a key
structural component of several tissues. Bone is the major organ
of type I collagen synthesis, where it is the major protein

Often seen as promising targets for the establishment of new
biomarkers, microRNAs (miRNAs) are short non coding RNA
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sequences implicated in translational repression. Study of miRNA can
be easily achieved through biomolecular techniques. Regarding the
diagnosis ﬁeld, several advantages can be pointed out: miRNAs are
highly stable and highly accessible through serum and plasma.
Furthermore, miRNAs are often tissue-speciﬁc and can be used to
design a disease signature.
Fractures have a major impact on quality of life in elderly
people. Comorbidities and loss of autonomy represent more than
a trivial cost for our health care systems. Several studies show
that risk-fracture prediction based on a simple blood test can be
really cost-effective. Because several miRNAs are have been
implicated in bone homeostasis, we decided to evaluate the
ability of the “osteomiR score” to predict the Fragility fracture
risk.
Methods
People selected for this study were implicated in a long term
prospective study called the sarcophage study. Serum was collected
at the enrolment in the study. We selected 17 persons which
developed a fracture within 3 years after entering the study. The
control group is composed of 16 persons that did not fracture in the
meantime. For those 2 groups, 19 miRNAs implicated in bone
homeostasis (the so-called “osteomiR panel”) have been tested
through qPCR technique (LighCycler 480 (Roche°)). Then, we
calculated the “osteomiR score” as design by TamiRNA°.
Results

T167
24,25(OH)2D as a marker of vitamin D deﬁciency in children: A
retrospective analysis on 1200 cases
A. Ladang, O. Rousselle, L. Huyghebeart, A. Bekaert, S. Kovacs, C. Le
Goff, E. Cavalier
Clinical Chemistry department, CHU Liège, Belgium
Background-aim
Vitamin D deﬁciency deﬁnition is a matter of intense debate.
CYP24A1, the enzyme responsible for 25(OH)D degradation metabolite of 25(OH)D, has been shown to be induced when 25(OH)D
levels started to reach sufﬁciency levels. In this study, we retrospectively measured 25(OH)D and 24.25(OH)2D, the metabolite of
CYP24A1, in a population of 1200 children to evaluate the 25(OH)D
threshold above which the enzyme was induced.
Methods
Serum samples from 1200 children (from 5 months to 20 years
old, mean age: 12 ± 5.5 years old) who underwent a blood sampling
for allergy exploration were used to simultaneously quantify 25(OH)
D and 24,25(OH)2D with our previously described LCMS/MS method.
The limits of quantiﬁcation of 24,25(OH)2D and 25(OH)D were 0.5
and 2 ng/mL, respectively.
Results

Separately, none of the 19 miRNAs harbored a statistically
signiﬁcant difference. Nonetheless, the “osteomiR score” based on
the combination of the results obtained for 10 out of the 19 miRNAs
showed a statistically signiﬁcant increase in the fracture group
compared to the control group. When a cut-off is deﬁned at
the mediane value of the osteomiR score, the predictive positive
value is 68% with a sensitivity of 76%. Additionally, we compared
“osteomiR” score speciﬁcations to IOF-FRAX algorithm and we
observed a higher sensitivity for the “osteomiR” score on this
cohort.
Conclusions

Median levels were 20.6 ng/mL (Inter-Quartile Range: 14.4; 27.2
ng/mL) for 25(OH)D and 1.40 ng/mL (IQR: 0.78; 2.20 ng/mL) for
24,25(OH)2D. None of the children presented a 25(OH)D/24.25(OH)
2D ratio higher than 50, the threshold generally used to detect
Idiopathic Infantile Hypercalcemia. The Spearman coefﬁcient of rank
correlation between 25(OH)D and 24,25(OH)2D was 0.83 (p b .001).
The relation between 25(OH)D and 24,25(OH)2D and the Loess
representation showed an inﬂexion point around a 25(OH)D value of
20–25 ng/mL. Above this point, the slope is steeper, showing 2
different kinetics modes for the enzyme.
Conclusions

The osteomiR score seems a good predictive score in the
establishment of the fragility fracture risk. The “osteomiR” score
possesses a predictive value which appears to be in the same range
as the one obtained from the IOF-FRAX algorithm. It could be
interesting to further assess whether the addition of osteomiR to the
IOF-FRAX algorithm will improve the overall performance of FRAX, in
terms of fragility fracture prediction.

The relation between 25(OH)D and 24,25(OH)2D in children
shows that CYP24A1, the enzyme responsible for 25(OH)D degradation has a bimodal role: below a 25(OH)D value of about 20–25 ng/mL,
the slope between moieties shows a smooth increase, whereas this
slope becomes steeper above the threshold. Our data conﬁrm that the
value deﬁning vitamin D sufﬁciency should be around 20–25 ng/mL.

doi:10.1016/j.cca.2019.03.351

doi:10.1016/j.cca.2019.03.352
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Cardiovascular diseases, including cardiac markers
T168
Impact of the implementation of high-sensitivity troponin I on
the requests of cardiac biomarkers

In regard with evolution, troponin I maintained a decreasing
tendency in ICU (x0.78) and in CAR (x0.77). CK requests decreased
more in the ED (x0.28) than in the ICU (x0.55) or CAR (x0.42). No
CKMB requests were recorded beyond mid-2016.
Conclusions

M.A. Ballesteros Vizosoa, P. Argente Del Castillo Rodrigueza, M.d.C.
Rodriguez-Ocejob, B. Comas-Diazb, M.M. Parera Rossellóa, J.M. Bauçaa
a
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
b
Emergency Department, Hospital Universitari Son Espases, Palma de
Mallorca, Spain

The introduction of hsTnI and the implementation of the new
AMI protocol in our hospital did not lead to an increase troponin
requests, and could help in a better management of other less
speciﬁc tests, achieving a reduction of 10,804 CK determinations and
the total of determinations of CKMB (8243) in the period analyzed.

Background-aim
doi:10.1016/j.cca.2019.03.354
The tests for the diagnosis of acute myocardial infarction (AMI)
have evolved and troponin is currently recommended due to its high
sensitivity and speciﬁcity. Protocols have been established to avoid
less speciﬁc markers (CK:creatine kinase; CK-MB). With the
introduction of high sensitivity troponin I (hsTnI) and the recommendation to perform a second determination after 3 h in patients
with hsTnI above the limit of detection, a signiﬁcant increase in
requests was expected.
In our hospital, hsTnI was introduced in the last quarter of 2015
and an agreed algorithm was implemented. In 2016, CK and CKMB
were removed from the cardiac proﬁles, CKMB was deleted from the
request made only upon phone request. In 2017, an automatic
comment was added to any CK requested in association with hsTnI:
“CK is not useful for the diagnosis of the AMI”.
Our aim was to evaluate the evolution of troponin, CK and CKMB
requests in our hospital as a result of the introduction of the hsTnI
and the new implemented actions.
Methods
All CK, CK-MB and troponin requests received in our emergency
laboratory during the years 2015–2017 were obtained from the
laboratory information system, and evaluated by the main
requesting departments: ED (emergency dept), ICU (intensive care
unit), CAR (cardiology dept).
Numbers of requests were compared over the different years.
Results
hsTnI requests have slightly decreased in the last year in comparison
with 2015 (18,662 vs 18,063); CK requests declined to less than half
(19,339 vs 8535) and CKMB was discontinued in our laboratory.
Requests in 2015: troponin (ED 8896, ICU 6425, CAR 916); CK (ED
8752, ICU 6984, CAR 833); CKMB (ED 1866, ICU 5251, CAR 143).

0009-8981/$ – see front matter

T169
Signiﬁcance of determination of ionized magnesium in acute
myocardial infarction
B. Radosavljevicb, S. Ignjatovica
Faculty of Pharmacy, University of Belgrade, Institute of Medical
Biochemistry, Clinical Center of Serbia, Belgrade, Serbia
b
Institute of Chemistry in Medicine, Faculty of Medicine, University of
Belgrade, Belgrade, Serbia

a

Background-aim
The possibility of determination of ionized magnesium (iMg), the
only physiologically active form of Mg, with ionoselective electrode
analyzers increased the interest of the clinicians for this “forgotten
element”. Although the procedure is not fully standardized, the
actual results indicate the need for estimating iMg levels in
circulation.
Methods
The study involved 91 patients with acute myocardial infarction
(AMI). After anaerobic blood collection, the levels of iMg in
serum were analyzed promptly using the AVL 988/4 ion selective
analyzer. Total magnesium (tMg) levels were determined colorimetrically by xylidyl blue and creatine kinase (CK) activities were
determined spectrophotometrically. Venous blood was collected at
admission, during the following four days and on the tenth day. The
same biochemical parameters were examined in a reference
population.
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Results

Results

In 36 of patients (60%) decreased concentrations of iMg were
found during the ﬁrst 24 h after the onset of AMI, and in 24 of
patients (40%) on the following day. The second group, relative to
the ﬁrst, is characterized by a higher incidence of patients with a CK
peak N1800 U/L, a lower incidence of patients with a CK peak below
1000 U/L, a greater proportion of the number of deceased (all), a
greater presence of previous AMIs, a greater presence of smokers and
a higher application of beta blockers. Normalization of iMg values of
these patients was much slower during hospitalization. However,
tMg concentrations in both groups were not reduced a single day.

The ratios, with the absolute numbers of CK-MB/TnT in brackets,
were: Hospital 1: 2.5% (162/6499); Hospital 2: 4.5% (82/1831);
Hospital 3: 59.6% (5346/8967); Hospital 4: 39.2% (1935/4935);
Hospital 5: 14.2% (1202/8436) and Hospital 6: 26.0% (4152/15,971).
Based on data from Hospital 5, the optimal ratio of CK-MB/TnT was
estimated to be in the range of 6% - 10%. Using these ratios in the entire
region, it can be calculated that approximately 7000–9400 CKMB tests
might be saved per year.

Conclusions

In the Region of Southern Denmark, approximately 2/3 of the
requested CK-MB analyses are estimated to be inappropriate with
large variations between the hospitals in the region.

The level of iMg does not decrease signiﬁcantly immediately after
AMI, but after N12 h. The presence of patients with extensive AMI
was greater in the group of patients with lower iMg values on the
second day of the determination. Because of the more serious health
condition and more severe unpleasant symptoms, these patients
earlier requested medical attention.
doi:10.1016/j.cca.2019.03.355

Conclusions

doi:10.1016/j.cca.2019.03.356

T171
The contribution of biochemical parameters to the diagnosis of
lesions of target organs in patients with arterial hypertension and
abdominal obesity

T170
Large variation in CK-MB relative to TNT in six hospitals in
southern Denmark
U. Jakobsenb, T.R. Larsenb, M. Fruekildea, C. Brasend, J. Farup
Revsholmc, S. Antonsenb
a
Department of biochemistry and immunology, Sygehus Sønderjylland,
Kresten Philipsens Vej 15, DK-6200 Aabenraa, Denmark
b
Department of biochemistry, OUH Svendborg Hospital, Baagøes Allé 15,
DK-5700 Svendborg, Denmark
c
Department of clinical biochemistry and pharmacology, OUH Odense
University Hospital, J.B. Winsløws Vej 4, DK-5000 Odense C, Denmark
d
Department of immunology and biochemistry, Sygehus Lillebælt,
Sygehusvej 24, DK-6000 Kolding, Denmark
Background-aim
The diagnosis of acute coronary syndrome (ACS) is based on the
combination of clinical characteristics and speciﬁc ﬁndings in the
electrocardiogram (ECG) together with elevated and rising concentrations of cardiac troponins. Previously, creatine kinase-MB (CK-MB)
was also used in the diagnosis of ACS. However, following the
introduction of highly sensitive methods for troponin T (TnT-hs), CKMB is only considered relevant 1) to determine whether an increase in
TnT in case of an increased creatinine might be due to myocardial
damage or kidney failure or 2) in case of suspected early re-infarction,
when TnT has still not returned to normal values. We investigated the
use of CK-MB relative to TnT in 6 hospitals receiving patients with
acute cardiac diseases in the Region of Southern Denmark.
Methods
Numbers of TnT and CK-MB tests performed in the hospitals in the
region in 2018 were extracted from the joint IT-production system of
the biochemical laboratories. Ratios between CK-MB and TnT for the 6
hospitals were calculated. The optimal ratio was estimated using data
from one of the hospitals, and on the basis of this estimate, the total
potential savings of CK-MB tests in the region was calculated.

T. Petelina, K. Avdeeva, N. Musikhina, L. Gapon, A. Kostousova, L.
Zyryanova, S. Leonovich, E. Zueva, L. Valeeva, N. Polivtseva
Tyumen Cardiology Research Center, Tomsk National Research Medical
Center, Russian Academy of Sciences, Tomsk, Russia
Background-aim
To assess the contribution of biochemical parameters to the
diagnosis of lesions of target organs in patients with arterial
hypertension and abdominal obesity.
Methods
153 patients (mean age 57.2 ± 7.6) were included in the study
and randomized into 3 groups. The Gr.1 included 42 healthy women,
Gr.2–59 subjects with AH degree I-III without metabolic disorders
and Gr.3–52 subjects with AH and AO. The body mass (BM), body
mass index (BTI), waist volum (WV) were measured.The parameters
of sphygmography by VASERA VS-1000 «FUCUDA»; 24-h blood
pressure monitoring using AВМP–04 MEDITEX device; biochemical
parameters (total cholesterol, low-density lipoprotein cholesterol
(LDL-chol), APO-a, APO-B, high-density lipoprotein cholesterol
(HDL-chol), triglycerides (Tg); inﬂammatory markers (homocysteine, hs-CRP, uric acid), endothelial dysfunction (endothelin-1,
nitritis), interleukins (IL 6,8,10), sex hormones; cystatin, microalbuminuria, glomerular ﬁltration rate (MDRD) were estimated.
Results
In Gr.2 and 3 there were registered: signiﬁcant increase in
sphygmography indexis (pulse wave velocity PWV, cardio-ankle
vascular index CAVI) and decrease ancle-brachial index ABI;
signiﬁcant increase in mean 24-h and mean daytime systolic BP
(SBP), in day and nigth time SBP and DBP variability. In biochemical
parametrs signiﬁcant increase in total cholesterol, LDL-chol., triglycerides level, and in inﬂammatory markers - homocysteine, hs-CRP
ang TNF-alpha levels; decrease HDL-chol. Compared to the patients
in Gr.1. Besides in Gr.2 there were registered correlation between
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lipid and inﬂammatory markers with parameters of sphygmography
(positive associations PWV and CAVI with LDL-chol., ApоВ, homocysteine, and negative connections with nitritis and sex hormones).
In Gr.3 elevated levels of leptin, uric acid, cystotin, homocysteine, hsCRP, interleukin 1b were also detected. The interrelations of BMI
with hsCRP(p = 0,0001) and ApoA (p = −0,034), leptin (p =
0,033); daytime SAD and DAD with total cholesterol (p = 0,033),
LDL-chol (p = 0,05) and nitrites (p = −0,016); daytime SAD
variability with total cholesterol, endothelin-1 (p b 0,05); PWV with
the level of Tg (p = 0,006), hsCRP (p = 0,009), homocysteine (p =
0,287), adrenaline (p = 0,05); MDRD with microalbuminuria (p =
0,004) and uric acid (p = 0,046), microalbuminuria with glucose (p
= 0,006) and homocysteine (p = 0,02) were revealed.

women and 35 men. Of those, only two women had marginally
raised CK-MB.
Conclusions
In our hospital, most of the performed CK-MB's are requested
appropriately according to the biochemical criteria. However, a large
proportion of the CK-MB's are requested by the algorithm. An
improvement to the algorithm, where it takes into account
previously performed CK-MB's in a speciﬁed time period may help
decrease the number of CK-MB performed, as serially measured CKMB's are not needed for diagnosis.
doi:10.1016/j.cca.2019.03.358

Conclusions
The level of biochemical markers reliably reﬂects the degree of
damage to target organs in patients with arterial hypertension and
adominal obesity.
doi:10.1016/j.cca.2019.03.357

T172
Creatine kinase MB and acute myocardial infarction in clinical
practice

T173
Algorithm development for high sensitivity cardiac troponin I
measurement in a tertiary hospital and application results in an
emergency setting
C. Queiroz, C. Pereira, Â. Maresch, L. Araújo, G. Marques, C. Chaves, F.
Rodrigues
Centro Hospitalar e Universitário de Coimbra, Clinical Pathology,
Coimbra, Portugal
Background-aim

T.R. Larsena, L. Pennerupa, C. Tveskovb, S. Antonsena
a
Department of Biochemistry, OUH Svendborg Hospital, Baagoes Alle 15,
DK-5700 Svendborg, Denmark
b
Department of Internal Medicine and Acute Medicine, OUH Svendborg
Hospital, Baagoes Alle 15, DK-5700 Svendborg, Denmark
Background-aim
Acute myocardial infarction (AMI) is normally diagnosed biochemically using cardiac troponins, either troponin I (TnI) or
troponin T (TnT). However, especially when using TnT, this marker
should be supplemented by CK-MB in two scenarios; 1) suspicion of
AMI in a patient with kidney dysfunction and 2) suspicion of early
re-infarction. Here, we investigated whether CK-MB is requested
appropriately, based on biochemical data.

Chest pain is one of the most common symptoms in patients
attending the emergency department (ED), making its adequate
evaluation of utmost importance. The diagnosis of non-ST segment
MI depends on the early detection of cardiac troponin (cTn) and new
assays of high sensitivity cTn (hs-cTn) have been recently introduced, with the potential to alter patient management.
Methods
Review of the development and application of a diagnostic
algorithm for the use of hs-cTn in patients with chest pain.
This algorithm was developed by the clinical pathology department
in collaboration with the cardiology and ED. Results of hs-cTn in the
ED, between April–June 2018 were evaluated according to the
algorithm.

Methods
Results
At our department, CK-MB can be requested in two ways; 1) by
way of an algorithm that requests CK-MB if TnT N 14 μg/L and
creatinine (Crea) N 150 μmol/L or 2) by phoning the laboratory and
making a request in case of re-infarction. In order to determine the
current use of CK-MB, all TnT's requested in 2017 and 2018,
including those with corresponding Crea and CK-MB was extracted
from the laboratory information system.
Biochemically, we considered CK-MB appropriate if 1) Crea N150
μmol/L and TnT N 14 μg/L or 2) Crea b150 μmol/L and TnT N 14 μg/L,
and inappropriate if 1) Crea N150 μmol/L and TnT b 14 μg/L or 2)
Crea b150 μmol/L and TnT b 14 μg/L.
Results
Based on the above mentioned criteria, we found that only 67
(3.0%) of 2242 requested CK-MB's were inappropriate. Of the 67
patients with inappropriately requested CK-MB, there were 32

For optimal use of the hs-cTn assay an algorithm for rule-in and
rule-out of MI was developed. Dynamic changes in hs-cTn serial
testing as well as cut-off values according to gender were taken into
account. The algorithm includes a rule-out value of b5 ng/mL if chest
pain N3 h and rule-in if hs-cTn is 10× higher than the 99th centile.
For values N99th centile, and b 99th centile but with chest pain b6 h,
testing at presentation and at 3 h is recommended, with a change of
N50% at 3 h suggestive of MI. For values b99th centile and chest pain
N6 h other causes need to be investigated.
A total of 4739 assays were performed in the ED - 4118 ﬁrst
assessments and 621 serial tests. Out of the ﬁrst assessments,
51.4% of patients fell into the rule-out and 5,1% into the rule-in
categories. Although 1791 fell into the categories where serial
testing was recommended only 34.7% (621) patients had serial
tests with 34,3% out of those falling into a proﬁle suggestive of
MI.

Abstracts / Clinica Chimica Acta 493 (2019) S170–S198

Conclusions

Conclusions

The use of hs-cTn assays in clinical practice has many advantages
as long as an algorithm is developed. While earlier rule-out is seen as
one of the major advantages of hs-cTn assays, a rule-in capable of
accurate identiﬁcation of patients with MI is also important as both
approaches can potentially reduce costs and improve outcomes. It's
also critical to evaluate dynamic changes with serial testing and not
interpret hs-cTn as a binary assay. Our preliminary results show that
the algorithm has a high percentage of rule-outs and that from the
patients with recommended serial tests only a small percentage are
re-tested in the ED setting.

The studied markers of apoptosis present valuable parameters in
evaluation of atherosclerotic plaque acivity and a new targets for
drug therapy.
doi:10.1016/j.cca.2019.03.360

T175

doi:10.1016/j.cca.2019.03.359

Utility of NT-PROBNP in pleural ﬂuids in the diagnosis of heart
failure

T174

E. Lepe Balsalobre, R. Rubio Sánchez, M.d.M. Viloria Peñas, A. Moro
Ortiz
Virgen de Valme University Hospital, Seville, Spain

Signiﬁcance of determination of Bcl-2 and caspase-3 activity in
ischemic heart disease patients
T. Ristica, V. Djordjevicc, V. Cosica, M. Deljanin Ilicb, P. Vlahovica
a
Center for Clinical and Medical Biochemistry, Clinical Center in Nis,
Serbia
b
Institute for Cardiovascular and Rheumatic Diseases, Niska Banja,
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c
Medical Faculty, University of Nis, Serbia
Background-aim
Apoptotic cell death may play a critical role in a variety of
cardiovascular diseases, especially in those developing on the basis of
atherosclerosis. The goal of this study was to compare the activity of
caspase-3 and values of Bcl-2 protein in sera in patients with various
forms of ischemic heart disease, and to correlate these markers with
inﬂammatory and lipid parameters.
Methods
We studied 30 patients with chronic stable angina pectoris (SAP),
27 with unstable angina pectoris (USAP), 39 with acute ST-elevation
myocardial infarction (STEMI) and 27 age-matched healthy volunteers (Control group). Caspase-3 activity was determined by a
colorimetric commercially available method while serum Bcl-2
concentrations were determined using commercially available
immunoassays (ELISA).
Results
Caspase-3 was signiﬁcantly higher only in the USAP group (0.122
± 0.062 ⎧mol/mg protein, p b .05) in comparison with the control
group (0.092 ± 0.022 ⎧mol/mg protein). Concentrations of Bcl-2
were signiﬁcantly higher in patients with SAP (0.310 ± 0.075 ng/mL)
and USAP (0.329 ± 0.102 ng/mL) compared to healthy (0.250 ±
0.069 ng/mL, p b .01) and the STEMI (0.266 ± 0.041 ng/mL, p b .01)
groups. ROC curve analysis showed that Bcl-2 had the best
characteristics in patients with SAP and USAP and represents the
best indicator of atherosclerotic plaque activity. However, Bcl-2
could not be a marker of patients' stratiﬁcation because there was no
signiﬁcant difference between areas of Bcl-2 curves of these two
patient groups. These results suggest that simultaneous determination of caspase-3 activity and Bcl-2 can indicate plaque evolution
from stable to unstable one.

Background-aim
NT-proBNP is the amino-terminal fragment of the brain natriuretic propeptide, produced mainly by the left ventricle. Its secretion
is stimulated by the elongation of the myocardial ﬁbers, by the
ischemia and hypoxia of the cardiomyocytes. Any cause of volume
overload, mainly heart failure (HF), will produce an increase in the
production of this peptide. In the literature consulted there is no
consensus on the NT-proBNP cut-off point in pleural ﬂuid for the
diagnosis of HF.
The objective of this study was to determine the optimal cut-off
point in NT-proBNP levels in pleural ﬂuids for the diagnosis of
pleural effusions secondary to HF.
Methods
Descriptive and retrospective study, carried out during one year
(August 2017–July 2018), in which all the pleural ﬂuids that had NTproBNP results were analyzed. NT-proBNP levels were measured by
electrochemiluminescence immunoassay on the COBAS 8000 analyzer. The etiology of pleural effusions was established by reviewing
patients' medical records. The ROC curve made by the MedCalc
program were used to analyze the diagnostic efﬁciency and the cutoff point.
Results
The pleural ﬂuids of the 170 patients studied were classiﬁed into
4 groups according to the etiology of the pleural effusion: cardiac,
neoplastic, infectious and others. The NT-proBNP mean in HF was
11,233 pg/mL, while in the cases of stage IV neoplasia was 5124 pg/
mL.
The analysis of the ROC curve determined a value of NT-proBNP
of 1706 pg/mL; the sensitivity was 97.5% and the speciﬁcity was
86.7%.
Conclusions
The data obtained in the ROC curve indicate that values of NTproBNP higher than 1706 pg/mL allow to diagnose HF with high
precision, except in pleural effusions secondary to stage IV neoplasms
because tumor cells can produce large concentrations of cardiotoxic
substances and vasoactive peptides like the natriuretic peptides.
Pleural ﬂuids obtained in patients with stage IV neoplasms would
be misclassiﬁed as pleural effusions secondary to HF analyzing only
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the level of NT-proBNP. Because of this, the request for this test is not
justiﬁed in cases of advanced neoplasms.
NT-proBNP values should be used as a complement to cardiac images
in the diagnosis of HF and should be interpreted taking into account the
patient's history, clinical analysis and the results of other tests.
doi:10.1016/j.cca.2019.03.361

T176
PROBNP levels and biochemical markers of anemia in patients
with heart failure
A. Thysiadou, P. Karalazou, M. Pontika, T. Xatziantoniou, F. Netsika,
M. Archonti, T. Koutsiouki, K. Makedou
Laboratory of Biochemistry, Aristotle University of Thessaloniki, AHEPA
University Hospital, Greece
Background-aim
Anemia is a frequent cause of morbidity in heart failure (HF) and
is associated with a poor outcome of the disease. Many factors are
implicated in anemia of HF, such as iron deﬁciency, lack of vitamin
B12 and folate. Anemia has been shown to be an independent risk
factor for HF and signiﬁcantly affects the prognosis of the disease.
NT-proBNP is a biomarker of HF.
The aim of this retrospective study was to evaluate the
relationship between proBNP serum levels and biochemical markers
of anemia in patients with advanced HF for the amelioration of the
treatment of these patients.
Methods
This study included 40 patients with HF (20 males and 20 females)
aged 60.38 ± 15.1 years, recruited from Cardiology Clinic of our
Hospital and 40 age- and sex-matched healthy controls. NT-proBNP,
B12 and ferritin were measured using electrochemiluminescence, Fe
photometrically and TIBC was measured by colorimetric method. All
determinations were performed on automated analyzers (Modular
E170, Modular P800 and Cobas Integra 400 plus, Roche Diagnostics,
respectively). Level of statistical signiﬁcance was p b .05.
Results
We found that NT-proBNP levels were signiﬁcantly higher in
patients compared to controls (p b .001), while serum B12 levels and
Fe levels were signiﬁcantly lower (p b .001). Positive, but not
signiﬁcant, correlation was found between serum NT-proBNP and
B12 levels (r = 0.088, p = .626) and a signiﬁcant negative correlation was found between serum NT-proBNP and Fe levels (r =
−0.352, p = .03) in the study group. In the control group there was
no signiﬁcant correlation between the parameters under study.
Conclusions
In the present study, patients with HF had signiﬁcantly reduced
serum levels of B12 and Fe values. It is considered that the early
detection and correction of anemia might improve the prognosis of
HF.
doi:10.1016/j.cca.2019.03.362

T177
The diagnostic signiﬁcance of RANTES/CCL5 in cardiovascular
diseases
V. Dymicka-Piekarska, O. Koper-Lenkiewicz, J. Kamińska, A. Lisowska,
J. Zińczuk, J. Matowicka-Karna
Medical University of Białystok, Białystok, Poland
Background-aim
Experimental studies have shown that chemokines are involved
in the pathophysiology of the coronary artery disease. They recruit
leukocytes into the ongoing inﬂammatory process within the
atherosclerotic plaque.
The aim of the study was to assess the diagnostic utility of the
chemokine RANTES/CCL5 concentration as an indicator of the
atherosclerotic lesions in ischemic heart disease.
Methods
The study was conducted in 84 patients with acute coronary
syndrome (ACS): STEMI and NSTEMI myocardial infarction, 33
patients with stable coronary artery disease (SA), and in 21 healthy
subjects. The concentration of RANTES was determined in platelet
poor plasma by ELISA method (R&D Systems).
Results
In ACS patients RANTES concentration was almost 3-fold higher
(4935 pg/ml) than in healthy subjects (1725 pg/ml) (p b .001).
RANTES concentration was higher in NSTEMI patients (5412 pg/ml)
than in STEMI patients (3819 pg/ml), but it was not signiﬁcant. In SA
patients RANTES concentration was over 3-fold higher (6042 pg/ml)
compared to the control group (p b .001). RANTES concentration was
slightly higher in SA than in ACS patients, although it was not
signiﬁcant. In ACS patients RANTES concentration was increasing
with the severity of atherosclerotic lesions; the highest value was
achieved in patients with ε3 affected coronary vessels (6041 pg/ml)
vs. 2-vascular disease (4551 pg/ml) and 1-vascular disease (4006 pg/
ml). On contrary, in SA patients the highest RANTES concentration
occurred in patients with 1-vessel disease (6890 pg/ml) and
decreased with the number of affected coronary vessels: in 2-vessel
disease was 5905 pg/ml and in ε3- vessel disease 5330 pg/ml,
however these differences were not signiﬁcant. RANTES was
characterized by good diagnostic power in differentiating patients
with ACS from healthy subjects (AUC = 0.825) and excellent
diagnostic power in differentiating patients with SA from healthy
subjects (AUC = 0.961).
Conclusions
Our results indicate that RANTES may be a useful indicator of the
atherosclerotic process and the accompanying inﬂammatory process
in patients with cardiovascular disease, both with ACS and SA, as
demonstrated by its high diagnostic power. Assessment of RANTES
concentration may be helpful in determining the presence of
atherosclerotic lesion, but not in its severity.
doi:10.1016/j.cca.2019.03.363
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Determination of high sensitivity troponin I in diagnosis of
myocardial infarction

Procalcitonin (PCT), C-reactive protein (CRP), cardiac troponin I
(TNI) and N-terminal pro-B-type natriuretic peptide (NT-proBNP)
levels and prognosis in infective endocarditis
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b
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Background-aim

Background-aim

Background: Chest pain is one of the most frequent reasons for
emergency ambulance visits. Acute myocardial infarction is the
deﬁnitive diagnosis in a minority of these patients. Early diagnosis is
a signiﬁcant beneﬁt for these patients. The introduction of high
sensitive methods of determining cardiac troponin allows rapid
diagnosis and decision on further treatment in most patients. A onehour protocol (0/1 h) is recommended by a professional society if the
method used for this test is validated.

Infective endocarditis (IE) is still a life-threatening disease with
rapid development of heart failure and a high risk of fatal complications. Inﬂammatory and cardiac tissue damage biomarkers can help in
early risk-stratiﬁcation and can guide decisions on treatment-strategy.
The aim of this study was to analyze the prognostic values of:
procalcitonin (PCT), C-reactive protein (CRP), cardiac Troponin I (TnI)
and N-terminal pro-B-type natriuretic peptide (NT-proBNP) levels at
admission and their role in predicting clinical outcomes.

Methods

Methods

Methods: Part 1) Comparison of methods for determination of
troponin I TNI (Siemens Healthineers Vista) with high sensitivity
troponin I TNIH (Siemens Healthineers ADVIA Centaur) in patients
with chest pain, myocardial infarction, pulmonary embolism and
heart failure. Part 2) Prospective study of patients investigated for
chest pain using 0/1 h validated protocol TNIH.

Blood samples were taken from 71 (24 women and 47 men) IE
patients (age range 22–88) and were analyzed upon admission. The
serum TnI and PCT levels was measured by ELISA (Vektor-Best,
Russia), CRP and NT-proBNP levels-by chemiluminescent enzyme
immunoassay, Immulite 2000 XP ((Siemens Healthcare Diagnostics
Inc). During the 1-month observation period, 15 of the patients died
within two weeks following admission. Receiver-operating-characteristic curves were generated to identify a reliable cut-off for PCT,
CRP, NT-proBNP and TnI in predicting clinical deterioration or death.

Results
Results:1) TNI and TNIH closely correlated in groups of patients
with various cardiovascular diseases (R = 0.092, p b .005. 2) In the
period from May 1 to June 31, 2018, 135 patients were examined by
this 0/1 h protocol. 64 people were included in the rule-out group, 12
in the rule-in group, and 59 in the observation group. Non-STelevation myocardial infarction (STEMI) was the ﬁnal diagnosis in 8
patients (5.9%), all of whom were included in the rule-in group. Test
sensitivity was 100% in our set, speciﬁcity 97%, negative predictive
value 100%. Patients enrolled in the observation group were older
than those in the group rule-out (70.0 ± 14.1 vs. 54.3 ± 14.9, p b
.001). They also have often coronary heart disease (44% vs. 14%, p b
.001), arterial hypertension (72.9% vs. 35.9%, p b .001) and hyperlipidemia (62.7% vs. 39.1%, p b .05). Patients in the rule-out group were
less frequently hospitalized than in the other groups (15.6% vs.
47.5%, p b .001).
Conclusions
Conclusion: A close correlation between the determination of
troponin and the high sensitivity troponin (Siemens) was found.
The 0/1 h protocol is an effective tool in the care of patients with
chest pain. It allows the safe elimination of myocardial infarction
in more than half of the cases. Patients included in the observation
group are more at risk of various diseases. Our results emphasize
that inclusion in the protocol groups does not equal the ﬁnal
diagnosis.

Results
The best cut-off value for predicting negative patient outcomes
were assessed by a receiving-operator characteristic (ROC) curve
analysis: TnI (p = 0,03; area under the ROC [AUROC] = 0,665;
optimum cut-off value at 0,1 ng/ml, Se%-67,9, Sp%70,3; CRP (p =
0,04; area under the ROC [AUROC] = 0,667; optimum cut-off value
at 93 mg/l, Se%-80,0 Sp%-69,8; PCT (p = 0,005; area under the ROC
[AUROC] = 0,72; optimum cut-off value at 1,1 ng/ml, Se%-72,3 Sp%64,6; NT-proBNP (p = 0,03; area under the ROC [AUROC] = 0,758;
optimum cut-off value at 410 pg/ml, Se%-84,3 Sp%-65,3.
We determined that admissions levels of: CRP ε93 mg/l (relative
risk (RR) = 4,2; 95% conﬁdence interval [CI]: 1,6-13,7), TnI ε0,1 ng/
ml (RR = 2,7; 95% conﬁdence interval [CI]: 1,2-6,4), PCTε1,1 ng/ml
(RR = 2,7; 95% conﬁdence interval [CI]: 1,3-7,0), NT-proBNPε410 pg/
ml (RR = 2,8; 95% conﬁdence interval [CI]: 1,4-25,2), were an
independent predictors of complications or mortality within a 2week window in IE patients.
Conclusions
The study shows that Procalcitonin (PCT,) C-reactive protein
(CRP,) Cardiac Troponin I (TnI) and N-terminal pro-B-type natriuretic peptide (NT-proBNP) levels in admission may be used as a
predictor of adverse outcomes in IE patients, and a useful marker for
death risk stratiﬁcation.

doi:10.1016/j.cca.2019.03.364
doi:10.1016/j.cca.2019.03.365
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Comparative study between ultrasensitive and high sensitivity
troponin I in ADVIA CENTAUR XP

Association of serum 25-hydroxyvitamin D and parathyroid
hormone levels with calciﬁc aortic valve disease

C. Cea Arestin, L. Martinez Sanchez, R. Ferrer Costa, I. Comas Reixach,
M. Giralt Arnaiz
Hospital Vall d'Hebron, Barcelona, Spain

A. Colakc, E. Girginb, E. Simseka, Y. Hülyac, F. Arslanc, İ. Karakoyunc, B.
Basokc
a
Department of Cardiology, Tepecik Teaching and Research Hospital,
Izmir, Turkey
b
Department of Clinical Biochemistry, Semdinli State Hospital, Hakkari,
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c
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Background-aim
High sensitivity troponin (Tn) is characterized by total imprecision
[coefﬁcient variation (CV)] at the 99th percentile δ10% and measurable
concentration below the 99th percentile should be attainable at a
concentration above the assay's limit of detection for at least 50% of
healthy individuals. This technology will allow to reduce the delay in
diagnosis, shorten the stay in the emergency room and reduce costs.
The aim of this study was to compare quantitative differences
between high sensitive (TNIH) and ultrasensitive (TNIUltra) TnI in
ADVIA Centaur XP (Siemens®) for considered its implementation in
our hospital.
Methods
A total of 168 heparinized samples were measured in parallel.
Passing-Bablok regression and Bland-Altman statistical analyses
were performed to evaluate the correlation and the differences by
MedCalc®12.5.
The precision analysis for TNIH was carried out by measuring a
reference control material. A total of 10 consecutive measurements
were made for the determination of intraserial precision and 9 isolated
measurements on consecutive days for the interserial precision.
The 99th percentile and linearity for TNIH and TNIUltra assays
were 4.7 pg/mL (2.5–2500 pg/mL) and 0.04 ng/mL (0.006–50 ng/
mL), respectively.

Background-aim
Calciﬁc aortic valve disease (CAVD) is a progressive condition
involving calciﬁcation and ﬁbrosis of the aortic valve leaﬂets.
Calciﬁed aortic stenosis is common among older people and is one
of the most common causes of heart failure. Evidence on the
association of vitamin D and parathyroid hormone (PTH) with
cardiovascular risk factors in the elderly is limited. We therefore
assessed the relationships of serum 25-hydroxyvitamin D (25-OHD)
and PTH levels with calciﬁc aortic valve disease.
Methods
Sixty one patients who referred to our cardiology clinic and who
had CAVD diagnosed by transthoracic echocardiography and 30
control subjects were included in this study. Serum levels of calcium
and alkaline phosphatase (ALP) were determined using standard
methods. Serum 25-OHD was measured using a chemiluminescence
immunoassay on an Advia Centaur XP analyzer (Siemens
Healthineers, Erlangen, Germany). Serum PTH was measured by a
chemical immunoassay method with an Immulite Analyzer (Siemens, Llanberis, UK).

Results
Results
Intraserial precision CV of TNIH was 3.22% for low levels (mean:
6.1 pg/mL) and 1.35% for high levels (mean: 810.8 pg/mL) and
interserial precision CV was 2.79% for low levels (mean: 6.2 pg/mL)
and 2.07% for high levels (mean: 822.7 pg/mL).
In the comparative study, Bland-Altman test showed proportional
differences for higher values and correlation analysis by PassingBablok showed that methods were not interchangeable (Y = -0.0169
+ 1.498×; IC95% slope: 1.46–1.54, IC95% intercept:-0.023–-0.010).
We obtained measurable concentrations for TNIH in 70% of the
samples that were undetectable for TNIUltra.

The mean age of the subjects was 67 ± 11 years. The mean age
of both groups was similar. 25-OHD and PTH levels were 11.0 ±
7.2 ng/ml and 66.4 ± 44.8 pg/ml in the patient group and 18.2 ±
8.2 ng/ml and 48.2 ± 16.3 pg/ml in the control group, respectively.
There was statistically signiﬁcant difference between the patient
and control group for 25-OHD and PTH (p = .001). We found
that 25-OHD and PTH levels were negatively correlated (r =
−0.269 p = .01).
Conclusions

Conclusions
Even though methods are not interchangeable, both assays offer
results over 99th percentile for patients with elevated concentrations
of TnI. The improvement of the accuracy and the fact that screening
is faster, make TNIH an interesting implementation option for an
emergency laboratory. This choice would decrease the number of
incomes and the associated costs.
On the other hand, because of the shorter linearity, perhaps more
dilutions will be needed for TNIH assay.
doi:10.1016/j.cca.2019.03.366

With regard to cardiovascular disease, vitamin D deﬁciency has
been associated with activation of the pro-inﬂammatory mechanism,
promoting atherogenesis. However, it is still unclear whether the
serum 25-OHD level can be used as a biomarker for future
cardiovascular disease. Results suggest a possible link between
serum 25-OHD and the risk for CAVD, but future studies with longer
follow-up are needed to further test this association.
doi:10.1016/j.cca.2019.03.367
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Plasma D-dimer as a biomarker of cardiovascular risk in patients
with atrial ﬁbrillation on antiplatelet agents

Uncovering new surrogate markers for atrial ﬁbrillation through
pericardial ﬂuid proteomics
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Yakovlevb, A. Pushkinb
a
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Education, Sport and Health, Saint Petersburg, Russia
b
City multi-ﬁeld hospital No.2, Saint Petersburg, Russia

M. Fragão-Marquesa, F. Trindadeb, R. Vitorinob, I. Falcão-Piresa, A.
Leite-Moreiraa
a
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b
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Background-aim

Background-aim

Search for biomarkers of subclinical thrombosis in elderly
patients with atrial ﬁbrillation (AF) is of high importance since these
patients demonstrate high risk of thrombotic complications of AF.
Different strategies are used to minimize the thrombotic risks in AF
patients, including the antiplatelet agents and anticoagulants. Ddimer is a known marker of vascular aging and thrombotic risks, but
no data exist on its diagnostic value for different antithrombotic
strategies in elderly AF patients. The aim of the study was to assess
the role of D-dimer plasma level as a marker of thrombosis in aged
patients with AF having no signs of active thrombosis, depending on
used treatment strategy and quantitative thrombotic and
haemorrhagic risk of AF.

Atrial ﬁbrillation (AF) is the most common arrhythmia with
adverse clinical outcomes. Being in close contact with the heart, the
pericardial ﬂuid (PF) mirrors its pathophysiological status. Thus, the
characterization of PF proteome may help ﬁnd novel therapeutic
targets and unveil new surrogate markers. Ultimately, these may
help establish patient subgroups with increased risk of adverse
outcomes.

Methods
Study design: Prospective evaluation of 52 elderly in-hospital
patients with AF (mean age 76.0 ± 8.3 years, 64% females) medicated with either anticoagulant (n = 33) or antiplatelet monotherapy (n = 19). All the patients had no clinical signs of ongoing
thrombotic processes. Plasma D-dimer levels were assessed via
microlatex agglutination (Instrumentation Laboratory, Bedford, USA)
with a cutoff value 230 ⎧g/l DDU for elderly patients. Thrombotic
and haemorrhagic risks were assessed by using the frequently used
clinical score, including CHADS2, CHA2DS2-VASc, HAS-BLED, ATRIA
and HEMORR2HAGES scores. Data on in-hospital mortality were
collected for all the patients.

Methods
70 consecutive patients with severe aortic stenosis (AS) submitted to aortic valve replacement surgery were selected and their PF
and clinical baseline data collected. 13 samples were selected blindly
for proteome characterization following a shotgun (GeLC-MS/MS)
and a label-free quantiﬁcation (LFQ) approaches. A principal
component analysis was used for outlier detection. According to
previous AF history, a Partial Least Squares Discriminant Analysis
(PLS-DA) was conducted and the top 15 variables important in
projection (VIP) were identiﬁed. To inquire potential biomarkers,
ROC curves were designed using LFQ data.
Results

D-dimer plasma levels, despite comparable among 2 groups,
correlate with thromboembolism and haemorrhage risk scores in
group on antiplatelet agents (CHADS2: r = 0.65, p b .01; CHA2DS2VASc: r = 0.72, p = .001: HAS-BLED: r = 0.59, p b .05; HEMORR2HAGES: r = 0.58 p b .05) but not anticoagulants. High D-dimer
level was associated with in-hospital mortality (916.0 ± 1184.0 ⎧g/l
DDU vs. 175.5 ± 169.8 ⎧g/l DDU, p b .001) and rhythm of AF at the
moment of blood sample collection (270.2 ⎧g/l DDU vs. 128,2 ⎧g/l
DDU, p = 0,045).

Median age was 68 years for the sinus rhythm (SR) group (N =
5) and 74 years for the AF group (N = 8) and female gender
represented 60% of SR and 50% of AF patients. Arterial hypertension
was present on 60% and 88% of patients in each group, respectively.
Proteome analysis uncovered 9 proteins up- (e.g. annexin A1) and
down-regulated (e.g. properdin) ε2-fold. Annexin A1, annexin A2
and vimentin were among the top 15 most important variables for
group discrimination in PLS-DA. Protein-protein interaction and gene
ontology enrichment analysis (STRING v10.5) presented functional
interaction among the identiﬁed proteins which are all part of focal
adhesion sites. Therefore, annexin A1, A2 and vimentin were tested
as biomarkers using ROC curves. An AUC of 1 (95% CI: 0,812–1) for
annexin A1, 0.906(0.656–1) for annexin A2 and 0,844(0.531–1) for
vimentin were obtained. Thus, the identiﬁed proteins are potentially
relevant AF biomarkers.

Conclusions

Conclusions

An accuracy of risk prognosis of fatal complications of AF for
elderly patients treated with antiplatelet agents may be increased by
using the laboratory markers of thrombus formation such as D-dimer
and by using the obtained results to guide an antithrombotic therapy
(e.g. to intensify therapy if no D-dimer decrease is reached).

Focal adhesion molecules such as annexin A1, annexin A2 and
vimentin emerge as novel surrogate biomarkers of AF in AS. Their
ability to predict adverse outcomes in a large cohort is currently
under validation.

Results

doi:10.1016/j.cca.2019.03.369
doi:10.1016/j.cca.2019.03.368
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High-sensitive troponin I measured by a single-molecule counting method to monitor safety of aerobic exercise in patients
with cardiac ischemic disease

Association of uric acid serum levels with hypertension and
severity of sleep apnea

b

a

b

b
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M. Grau-Agramuntb, M. Aceiton-Zabayb, M.T. Donatea, J. OrdonezLlanosb
a
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Barcelona, Spain
b
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain
Background-aim
Aerobic exercise is prescribed to patients with coronary artery
disease (CAD); however, its uncontrolled practice could promote
cardiac damages. Detecting such damages usually requires expensive
exercise + image tests not always representative of the usual
exercise practice. Biomarkers as high-sensitive cardiac troponins (hscTn) could be a practical alternative to image tests.
To detect if myocardial damage exists in CAD patients after
practicing long-duration, aerobic exercise.
Methods
Ten CAD patients and 13 controls (same age and gender)
consented to participate in the study. CAD patients were evaluated
by a cardiologist previous to authorize their participation. All
participants ran/brisk walked during 1 h around the Hospital
facilities. Blood samples were obtained immediately before and after
the exercise. Myocardial damage was considered to exist when
concentrations of hs-cTnI, measured with a method based on singlemolecule counting technology (Clarity hs-cTnI, Singulex Inc.),
exceeded the 99th reference percentile of the assay (9.0 ng/L for
males).

L. Memonc, M. Zdravkovicb, V. Radosavljevice, A. Ninica, V. SpasojevicKalimanovskaa, V. Gardijand, A. Zuvelac
a
Department for Medical Biochemistry, University of Belgrade, Faculty of
Pharmacy, Belgrade, Serbia
b
Department of Cardiology, University Medical Center Bezanijska kosa
and University of Belgrade-Faculty of Medicine, Belgrade, Serbia
c
Department of Laboratory Diagnostics, University Medical Center
Bezanijska kosa, Belgrade, Serbia
d
Department of Pulmology, University Medical Center Bezanijska kosa,
Belgrade, Serbia
e
Department of Pulmology, University Medical Center Bezanijska kosa,
Belgrade, Serbia
Background-aim
Obstructive sleep apnea (OSA) which is characterized by
repetitive episodes of partial or complete obstruction of the upper
part of respiratory system leads to state of hypoxia. Hypoxia
stimulates xanthine synthesis through adenosine triphosphate
degradation, which further increases uric acid synthesis. There are
still controversial data on association of hyperuricemia with the
presence and severity of OSA and with increased cardiovascular risk.
The aim of this study was to determine whether the uric acid serum
levels could be associated with OSA severity and hypertension.
Methods
The study enrolled 167 patients including 29 patients with mild
OSA (apnea/hypopnea index - AHI between 5 and 14.9), 32 patients
with average OSA (AHI between 15 and 29.9) and 64 patients with
severe OSA (AHI higher than 30) and a control group of 42 patients
(AHI b4.9). Basic biochemistry and clinical markers were determined
in serum of all participants.

Results
Results
Before exercise: Mean hs-cTnI was 2.66 ng/L in controls and 3.87
ng/L in CAD patients; only 1 CAD patient - who walked 30 Km the
day before- showed an elevated value (16.1 ng/L). Exercise: Controls
ran 8.8Km (5.9–10.9Km) and patients 7.5Km (4.2–9.2Km).
After exercise: mean hs-cTnI increased to 4.12 ng/L (51%) in
controls and to 5.68 ng/L (45%) in CAD patients. Four subjects
exhibited hs-cTnI values N9.0 ng/L: one control (9.3 ng/L) and 3 CAD
patients – one was the patient with increased values pre-exercise
(22.6 ng/L); the two others showed marginally elevated hs-cTnI
(10.8 and 9.6 ng/L) and were the patients that ran faster. hs-cTnI
concentrations did not signiﬁcantly differ between CAD patients and
controls either pre and post-exercise, while post-exercise concentrations were strongly associated to pre-exercise ones (r = 0.951).
Conclusions
Hs-cTnI similarly increased in controls and CAD patients after
exercise; the major determinant of post-exercise hs-cTnI concentrations being the pre-exercise ones. Except in one CAD patient, heavily
exercised the previous day, the hs-cTnI increases existing in few CAD
cases were small and suggested the safety of long-duration exercise.

There were signiﬁcant differences in uric acid concentration
between tested groups (p b .001). Uric acid levels were highest in group
of patients with severe OSA. Uric acid correlated signiﬁcantly positively
with body mass index, C-reactive protein (CRP) and highly negatively
with high-density lipoprotein cholesterol (HDL-c). Also, strong positive
correlations were determined between serum uric acid and systolic
blood pressure during night (〉 = 0.375, p = .001) and AHI (〉 = 0.464,
p b .001). Logistic ordinal regression analysis revealed that serum uric
acid levels were associated with the severity of OSA (OR = 1.010, 95%CI
1.006–1.013, p = .001) and as well as with the presence of hypertension (OR = 1.006, 95%1.001–1.011, p = .011). Multivariate regression
analysis demonstrated independent associations of uric acid and AHI
(OR = 1.008, 95%CI 1.004–1.012, p = .012) and, as well as, uric acid and
hypertension (OR = 1.007, 95%CI 1.001–1.014, p = .030) after adjustment for other biochemical markers as potential confounders.
Conclusions
Uric acid levels could be a useful marker for OSA severity
determination and also indicator of hypertension presence in these
patients.

doi:10.1016/j.cca.2019.03.370
doi:10.1016/j.cca.2019.03.371
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Analytical performance evaluation of novel high-sensitivity
troponin I assay and other cardiac markers on Atellica immunoassay analyzer

Could lipoprotein-associated phospholipase A2 be used to predict
heart failure readmission in coronary heart disease?
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Background-aim

Background-aim

There is increasing need for faster rule-in or rule-out of acute
myocardial infarction (AMI) in patients. High-sensitivity troponin I
(hsTnI) are playing an indispensable role in this area by measuring
cTnI concentrations in serial samples more accurately and precisely.
This study aimed to evaluate the analytical performances of the
novel hsTnI and other cardiac markers on Atellica Immunoassay (IM)
Analyzer (Siemens, USA).

Lipoprotein-associated phospholipase (Lp-PL) A2 is considered an
anti-oxidant molecule that also exerts pro-inﬂammatory actions. LpPLA2 level is associated to the risk of coronary heart disease (CHD)
and stroke. The prognosis of patients after an acute cardiovascular
event is often difﬁcult to stratify. We analyzed the association
between Lp-PLA2 and short-term adverse outcomes in patients with
CHD.

Methods

Methods

We evaluated the analytical performances of cardiac markers
including hsTnI, myoglobin, CK-MB, BNP and NT-proBNP on Atellica
IM Analyzer. The specimens for the assays were heparinized plasma
except BNP, EDTA plasma. Precision, linearity, method comparison,
and reference intervals were analyzed following the CLSI guidelines.
For precision analysis, pooled plasma and control materials were
used (Bio-Rad Liquicheck Cardiac marker, Bio-Rad Laboratories,
USA). 40 patients plasma were used for method comparison: hsTnI
(Atellica vs Abbott Architect), NT-proBNP (Atellica vs Roche e411),
myoglobin, CK-MB, BNP (Atellica vs Centaur CP). Excel 2010
(Microsoft, USA) and EP Evaluator (Data Innovations, USA) were
used for statistical analyses.

Prospective, observational cohort study of 108 patients with CHD,
admitted to a Cardiac Care Unit from January to April of 2018. LpPLA2 was determined through a chemiluminescence immunoassay,
according the manufacturer's instructions (Snibe Diagnostic). Patients were assigned to two groups: G1 with Lp-PLA2 b 200 ng/ml (n
= 89) and G2 with Lp-PLA2 ε200ng/ml (n = 19). Cut-off was
predeﬁned, considering Lp-PLA2 ε200ng/ml portend a moderate to
high risk of cardiovascular disease. Patients were followed for a
period of 7–8 months.

Results
The observed assay repeatability ranged from 1.3 to 2.5% CV for
hsTnI, 1.7 to 1.8% CV for myoglobin, 1.5 to 1.8% CV for CK-MB, 1.3 to
1.5% CV for BNP and 1.3 to 2.3% CV for NT-proBNP. Within-laboratory
imprecision ranged from 2.0 to 3.6% CV for hsTnI, 1.7 to 2.6% CV for
myoglobin, 2.2 to 2.3% CV for CK-MB, 2.0 to 2.3%CV for BNP and 1.8
to 2.9% CV for NT-proBNP. The tested assays showed linear
regression over the whole ranges claimed by the manufacturer. The
results of comparison were followings: hsTnI with Architect, Y =
0.819× + 16.409, r2 = 0.992; NT-proBNP with Cobas e411, Y =
1.021× + 447.5, r2 = 0.991; myoglobin with Centaur CP, Y =
1.0124× + 2.684, r2 = 0.999; CK-MB with Centaur CP, Y =
1.1141× + 0.674, r2 = 0.990; BNP with Centaur CP, Y = 0.9097× +
21.306, r2 = 0.996. All the reference intervals claimed were veriﬁed
by 20 healthy individuals according to CLSI C28-A3.
Conclusions
The novel hsTnI and other cardiac markers on Atellica IM
Analyzer provide good analytical performances and shows acceptable clinical utility in patients with signs and symptoms suggestive of
acute coronary syndrome.
doi:10.1016/j.cca.2019.03.372

Results
Demographic data was similar among groups, except for age (G1:
68 ± 13 vs G2: 61 ± 13 years, p = .03), LDL cholesterol (G1: 111 ±
36 vs G2: 167 ± 45 mg/dL, p = .01) and smoking habits (G1: 18% vs
G2: 42% smokers, p = .02). The majority of the patients were
admitted for acute coronary syndrome (40.7% for ST-Elevation MI
(STEMI), 37% for non-STEMI and 12% for unstable angina), 4.6%
presented with heart failure (HF), 4.6% with ventricular arrhythmias
and 0.9% with pericarditis. At follow-up, there were 2 MI, 3
unscheduled revascularizations, 8 HF hospitalizations, no strokes,
and 4 deaths, but none of the events was associated with Lp-PLA2.
Patients with a Lp-PLA2ε 200 ng/ml had a 22-fold risk of admission
due to decompensated HF, after adjusting for age, gender, LDL,
smoking status, left ventricular ejection fraction and prior HF
hospitalization (HR 21.9; 95%CI 1.1–231.1, p = .01).
Conclusions
Patients with CHD and Lp-PLA2 levelsε200 ng/ml were associated
with a signiﬁcantly increased risk of 6-month readmission due to
decompensated HF. Further studies are needed to determine if LpPLA2 is on the causal pathway of HF or if it only reﬂects a higher
inﬂammatory state that is present in severe HF.
doi:10.1016/j.cca.2019.03.373
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A.C. Sopenaa, A. Fontana, M.E. Lalanaa, M. Sancheza, A. Crespob, A.
Tapiaa
a
Analisis Clinicos, Hospital de Barbastro, Aragon, Spain
b
Anestesiología y Reanimación, Hospital San Pedro, La Rioja, Spain

These high-sensitivity methods detect low concentrations of troponin T in blood but certain compounds in the sample may interfere
with the result.
We detected a patient who had repeatedly high levels of hs-TnT
that did not go hand in hand with the signs and symptoms.
Therefore, we aimed to conﬁrm and identify the interfering
substance in the patient's sample.
Methods

Background-aim
Natriuretic peptides are molecules with vasodilating and natriuretic activity, secreted by the heart to keep cardiovascular
homeostasis, so they are involved in the pathophysiology of heart
failure. The development of new analytical methods allows their
urgent measurement, because they can play an important role in the
diagnosis, management and prognosis of heart failure.
The aim is to compare the results of NT-proBNP in serum
between the Cobas e601® of Roche Diagnostics and the new reagent
of Siemens Healthineers for ADVIA Centaur XPT®.
Methods
Forty sera were analyzed with both assays. Statistical analysis
data was performed using the non-parametric Passing-Bablock
regression method and the Pearson correlation using the Analyze-it
statistical package.
Results
The Passing-Bablock regression yielded a slope 1.0405 (CI95%:
1.0087–1.0697) and intercept −2.4265 (CI95%: -19.5366 - 23.3025).
The Pearson correlation between both methods is (r = 0.9958 p b
.0001 CI95%: 0.9918–0.9979).
Conclusions

We carried out different studies to investigate the presence of an
interfering compound in the sample. Firstly, we measured the concentration of high-sensitivity troponin I (hs-TnI) in the platform Architect
2000 (Abbott Diagnostics, Chicago, Illinois, USA). We also measured the
concentration of hs-TnT in Cobas e801 and e601 (Roche Diagnostics,
Mannheim, Germany), both employing electrochemiluminescence immunoassays. We studied the presence of microclots, endogenous
compounds (hemoglobin, bilirubin and lipemia) and the concentration
of immunoglobulins A, M and G, autoantibodies and the rheumatoid
factor. We also performed a dilution test, the polyethyleneglycol
precipitation of the serum to discard macrocomplexes and the incubation
with the Scantibodies Heterophilic Blocking Tube, which can block
heterophilic antibodies. Finally, the manufacturer performed a size
exclusion chromatography (SEC) to ﬁnd out the molecular size that
could cause interference with the hs-TnT test.
Results
The hs-TnI concentration was undetectable (b0,010 ng/mL).
The concentration of hs-TnT in Cobas e801 and e601 was
discordant (52 and 28 ng/mL respectively), and none of the studies
performed in our laboratory guessed the cause of the interference.
The SEC analysis showed that the interference was allocated into
fractions with proteins of 150 kDa, corresponding to high molecular
weight proteins like immunoglobulin G (IgG).
Conclusions

Although the Pearson correlation is good, the results obtained
with the Passing-Bablock test show us that the methods are not
statistically interchangeable because it conﬁrmed the absence of
constant bias (intercept: CI95% contains the value 0), but the presence
of proportional bias (slope: IC95% does not contain the value 1).
Because of that, we conclude that both technologies can be used
equally for diagnosis, but not for the patients follow, because it is
more appropriate to monitoring it with the same methodology.

The detected interfering compound is probably an IgG.
Difference between hs-TnT results could be explained by the
technology STAT (Short turn-around time) in the reagent of Cobas
e601, which reduces the time of incubation.
This type of interference is extremely rare but it must be kept in
mind in case of patients with high level of troponins without
myocardial damage evidence.

doi:10.1016/j.cca.2019.03.374

doi:10.1016/j.cca.2019.03.375
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Interference in the measurement of troponin T by a highsensitivity method

Heparin plasma sampling as an alternative to EDTA for BNP
determination on the ADVIA Centaur XP®. Effect of storage at
room temperature
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Background-aim

Background-aim

Measurement of high-sensitivity troponin T (hs-TnT) has become
an essential step in the diagnosis of acute myocardial infarction.

Lithium heparin is now widely used for the determination of
biochemical parameters, including cardiac markers. However, the
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EDTA plasma is what recommended for the determination of BNP. If
this statement is not absolute, measuring the BNP from the heparin
plasma will be helpful on a STAT and integration basis. So we aimed
to assess the acuity of BNP results based on heparin plasma using the
ADVIA Centaur XP® kit (Siemens) .
Methods
BNP was measured in heparin plasma and EDTA plasma from 37
patients. The value of BNP performed with EDTA plasma within 30
min (H0) of blood collection was considered as the gold standard.
Additional measurements were performed on the same specimens
(heparin plasma and EDTA) consecutively after 1 h then 2 h of delay.
These delayed plasmas were stored at room temperature (+25 °c).
Results
The use of Lithium heparin was responsible for an underestimation of the BNP concentrations, compared with EDTA, by an average
of 30% at H0.The concentrations of BNP were stable 2 h after blood
collection in both heparin and EDTA plasmas.
Conclusions
Even performed immediately after blood collection, the measurement of BNP from Heparin plasma does not seem appropriate as
compared to EDTA plasma using the ADVIA Centaur XP® system.
doi:10.1016/j.cca.2019.03.376
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Background-aim
Aging is characterized by progressive adaptation inﬂuenced by
both genetic and physiological factors. There are three possible kinds
of aging: normal aging, aging associated with diseases that
establishment when medical conditions occur and the successful
aging that contemplate three principal components: a low probability of disease, a high cognitive and physical functional capacity, and
an active engagement with life. During aging cardiovascular system
undergoes substantial functional and structural changes altering the
levels of some cardiac function biomarkers as natriuretic peptides
(PN) and endothelin-1 (ET-1) and, recently, also the adrenomedullin
(ADM) system has been identiﬁed as a new biomarker associated
with aging but its role in this process is not yet deﬁned.
Aim was to evaluate the transcriptomic proﬁle of the PN, ET-1
and ADM system in cardiac tissue of rats of different ages.

Methods
Three groups of male Wistar rats were studied: A (n = 6; age =
248 + 0.00 days-young), B (n = 13; age = 413.8 + 8.20 days-adult),
C (n = 10; age = 597.6 + 10.3 days-old). Total RNA was extracted
from cardiac tissue samples and analyzed by Real-Time PCR.
Echocardiographic and histological evaluation completed the study.
Results
ANP and BNP mRNA levels resulted signiﬁcantly higher in C (p b
.01) with respect to A and B while CNP remained in a steady-state in
B and C. NP receptors did not show any signiﬁcant differences. ET-1
mRNA levels increased gradually and signiﬁcantly as a function of
age (A = 0.46 + 0.15; B = 1.50 + 0.33; C = 2.01 + 0.98; p = .013 A
vs. B; p = .018 A vs. C). ET-A expression levels were statistically
lower in B than A (p = .04) while ET-B were similar in all the three
groups studied. The ADM showed a trend opposite to that of the
other peptides studied, decreasing signiﬁcantly as a function of age
(A = 1.46 + 0.36; B = 0.64 + 0.17; C = 0.61 + 0.10; p = .04 A vs.
B; p = .05 A vs. C) and presenting a counter-regulation of its main
receptor complex CLRL and RAMP-2. Several signiﬁcant correlations
were observed between the analyzed genes and applying a
multivariate logistic regression analysis, only LnANP (p = .003) and
LnADM (p = .023) resulted signiﬁcantly associated with aging. ADM
trend suggests that the animals underwent to a successful aging as
also conﬁrmed by histological analysis that highlights a slight
hypertrophy of cardiomyocytes and an increase in the expression
of collagen ﬁbers, a direct and non-pathological consequence of
aging.
Conclusions
The study underlines the importance of a multi-label biomolecular approach in the evaluation of aging identifying, for the ﬁrst time,
ADM and ANP as independent aging markers and indicating the ADM
as a possible predictor of successful aging.
doi:10.1016/j.cca.2019.03.377

T192
Impact of storage conditions on the natriuretic peptides preanalytical stability using different analytical methods and biological variability concept
C. Diop, P. Lukas, A. Ladang, E. Cavalier, C. Le Goff
Department of Clinical Chemistry, CHU of Liege, University of Liege,
Belgium
Background-aim
Studies of Brain Natriuretic Peptide (BNP) and N-terminal (NT)proBNP pre-analytical stabilities are only expressed using statistical
differences. However, having a signiﬁcant statistical difference does
not mean that there is a biological one. Our aim was to assess the in
vitro stability of BNP and NT-proBNP at various temperatures during
48 h and using different analytical methods. We evaluated the results
using approaches that consider both analytical and biological
variations.
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Methods

Background-aim

Seven EDTA tubes were obtained from 10 patients hospitalized in
the intensive care unit of our hospital which agreed to participate and
signed an informed consent. For each patient, one of these samples was
immediately centrifuged and stored at −80 °C. Then three samples
were stored at room temperature (RT), the three others being stored at
4 °C. After 4, 24 and 48 h, one sample was removed from each storage
condition, centrifuged and stored at −80 °C. All samples were thawed,
centrifuged and measured in duplicate with Fujirebio Lumipulse° G
BNP, Roche Elecsys proBNP II, Abbott Architect BNP and Alere NTproBNP Architect. We evaluated BNP and NT-proBNP stability using
ANOVA repeated measures analysis of variance, the Acceptable Change
Limit (ACL) that takes the analytical coefﬁcient of correlation (CV) in
consideration and the Total Change limit (TCL) that takes both the
analytical and biological CV in consideration. Biological CV is 10% for
NT-proBNP and 22.3% for BNP.

The Fourth Universal Deﬁnition of Myocardial Infarction recommends high-sensitivity troponin assays for routine clinical use due to
their improved sensitivity and unparalleled precision at the low end.
Several hospital institutions are organized by having a central
laboratory and a network of smaller laboratories (hub-and-spoke).
For institutions using 2 or more troponin assays, recent expert
opinion recommends that differences in the sensitivity of the various
assays should be tested and explained to clinicians. High-Sensitivity
Troponin I (TNIH) assays performed on the Atellica IM, ADVIA
Centaur, and Dimension EXL systems are immunoassays for the
quantitative determination of cardiac troponin I in serum or plasma.
The objective of this study was to verify the performance of the TNIH
assays in a hub (Atellica® IM Analyzer and ADVIA Centaur® System)
and two spoke (Dimension EXL System) laboratories.
Methods

Results
Whatever method, ANOVA showed that BNP already signiﬁcantly
decreased after 4H at RT (p b .01). At 4 °C the decrease became
signiﬁcant after 24H (p b .01). On the contrary, NT-proBNP remained
stable up to 48H at RT.
Analytical CV was 4.0, 1.2, 1.4 and 4.1% for Abbott BNP, Roche NTproBNP, Fujirebio BNP and Abbott-Alere NT-proBNP, respectively. This
derived an ACL of 11.1, 3.3, 3.9 and 11.4% for these methods,
respectively. According that, BNP was stable up to 4H at RT with both
techniques but at 4 °C Lumipulse°G BNP showed signiﬁcant degradation after 4H while Architect BNP showed none until 48H. NT-proBNP
was stable at any time and temperature according to the ACL concept.
Biological and analytical CVs derived a TCL of 15.7, 6.0, 11.8 and
12.4% for Abbott BNP, Roche NT-proBNP, Fujirebio BNP and AbbottAlere NT-proBNP, respectively. This demonstrated no signiﬁcant
degradation of BNP until 24H at RT while it was stable up to 48H at 4
°C for both techniques. NT-proBNP was also stable with the TCL concept.
Conclusions
We showed that NT-proBNP is more stable than BNP regardless of
the storage conditions up to 48 h. BNP is unstable if kept at RT for N4
h but it can be kept at 4 °C for 24 h without being signiﬁcantly
impaired. Since a result will ﬁrst be important to a physician if it has
a biological impact on a patient, we wanted to highlight the impact
of the biological dimension. Therefore with the TCL concept, we
showed that even if there is a statistical increase or decrease,
samples can be kept at RT longer before showing a signiﬁcant
degradation, that will lead to a clinical outcome. Thus it is important
to consider stabilities with tools that consider both analytical and
biological variations.
doi:10.1016/j.cca.2019.03.378

The Atellica IM and ADVIA Centaur TNIH assays are dual-capture
sandwich immunoassays using magnetic latex particles, a proprietary acridinium ester for detection, and three monoclonal antibodies.
The Dimension EXL TNIH assay employs LOCI technology and three
monoclonal antibodies. Precision studies were evaluated according
to EP15-A3 and method comparison to EP09-A3.
Results
Precision studies were performed on QC materials close to respective
99th percentiles (within 20%). Within-Run and Total CV% were 1.7 and
2.5 at 40.3 ng/L for Atellica IM, 3.3 and 3.1 at 39.9 ng/L for ADVIA Centaur,
3.8 and 3.6 at 44.5 ng/L and 3.6 and 3.9 at 44.2 ng/L for Dimension EXL 1
and 2 systems. Method comparison for TNIH assays on ADVIA Centaur
and Dimension EXL 1 and 2 systems with Atellica IM Analyzer showed
regression equations as follows: y = 1.076×-1.377 (R2 = 0.997), y =
0.979×-28.642 (R2 = 0.972), y = 0.991× + 1.039 (R2 = 0.996). Overall concordance with Atellica IM TnIH Assay results on 117 samples,
either above or below the 99th percentile, was 99.1% for ADVIA Centaur
and 96.5% for Dimension EXL TNIH assays in both spoke sites.
Conclusions
TNIH assays performed on three systems demonstrated good
precision (CV% b 5%) close to the 99th percentile and good correlation and agreement of results. These data can help communication
with clinicians and improve patient safety.
doi:10.1016/j.cca.2019.03.379

T194
Identiﬁcation of metabolomic signatures of macrophages and the
implications for atherogenesis

T193
Performance evaluation of high-sensitivity troponin I assays on
Atellica® IM, ADVIA Centaur®, and Dimension EXL systems in a
hub-and-spoke laboratory model
T. Fasano, R. Aleotti, L. Tondelli, R.P. D'andrea, L. Vecchia
Clinical Chemistry and Endocrinology Laboratory, Department of
Diagnostic Imaging and Laboratory Medicine, Arcispedale Santa Maria
Nuova – IRCCS, AUSL Reggio Emilia, Italy

M. Kaplana,b, Z. Faoura,b, E. Dumina,b
a
Department of Clinical Biochemistry, Rambam Health Care Campus,
Haifa, Israel
b
Faculty of Medicine, Technion-Israel Institute of Technology, Haifa, Israel
Background-aim
Atherosclerosis is a multifactorial complex inﬂammatory disease
which involves different cells types including macrophages.
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Macrophages comprise a heterogeneous population, including several co-existing subtypes with diverse and even opposite roles such
as M1 pro-inﬂammatory and M2 anti-inﬂammatory. These cells
inﬂuence the lipid metabolism, inﬂammatory response and plaque
stability. However it has been recently recognized that the two states
M1 and M2 are insufﬁcient to describe the much broader complexity
of stimuli and responses that characterizes the different subtypes of
macrophages.

Background-aim
To analyze of vascular inﬂammation markers in patients with
unstable angina (UA) without and with type 2 diabetes (DM), to
identify biochemical predictors of post revascularization unwanted
events (episode of UA) after percutaneous coronary interventions
(PCI).
Methods

Methods
Metabolomics technology represents the systemic study of
endogenous chemical signature of a functional metabolic phenotype
and the cellular state in response to environmental factors. The aim
of our study is to decipher the macrophage metabolic signature in
different subtypes of macrophages; M1 pro-inﬂammatory macrophages, M2 anti-inﬂammatory macrophages, and macrophages
which are exposed to high level of Glucose or Oxidized LDL which
are considered as pro-atherogenic mediators for atherosclerosis.

199 patients aged 59.5 ± 6.7 years with coronary heart disease
were examined. Patients UA (n = 102) without (Gr. 1, n = 79) and
the presence of DM (Gr. 2, n = 23) were isolated from the general
group. All patients underwent PCI with stenting. Lipid proﬁle
parameters; inﬂammatory markers (hs-CRP, TNF-alpha, homocysteine, interleukine 1®, 6, 8, 10; sCD40 L, MMP-9, TIMP-1); endothelial
dysfunction markers (endothelin-1, nitrites) were measured. Laboratory tests were evaluated at baseline and 3, 6 and 12 months after
PCI.

Results

Results

Four different methods of extraction and analysis have been
developed and optimized for our investigations to determine a wide
range of metabolites, using the High-performance Liquid Chromatography, Gas Chromatography Mass Spectrometry and High-performance Liquid Chromatography tandem mass spectrometry analytical
techniques.
From the four employed different methods, 95 metabolites were
identiﬁed. 28 metabolites exhibited high precision and their levels
were compared between the different types of macrophages.
Different metabolic pathways were identiﬁed as characteristic for
each speciﬁc macrophages phenotype. Aerobic glycolysis is induced
upon activation of M1 macrophages which increased the levels of
citric acid, while M2 macrophages obtain their energy mostly from
fatty acid oxidation which require increased levels of fatty acids as
myristic acid and lauric acid. Fatty Acyl-CoA biosynthesis and NOS
activation and regulation were shown to be characteristic of M1
phenotype. Moreover, transport of fatty acids, ABC-family protein
mediators and SLC-mediated transmembrane transport were revealed as characteristic of M2 phenotype. Glutamic acid and inositol
were also seen as characteristic of M2 macrophages.

The patients with UA and stable angina (SA) in the general group
differed in the level of total cholesterol, Apo A-1, Apo B / Apo A-I,
which were signiﬁcantly higher in the group with SA. In the group
with UA signiﬁcantly higher levels of sCD40L, MMP-9 and TIMP-1
were recorded. In patients with Gr.1 a recurrent episode of post
revascularization unstable angina was in 25.3% of patients, in the Gr.
2 - UA in 30%. At the same time, in e Gr.1, the dependence of
repeated episode of post revascularization unstable angina on the
level of IL-6 (p b .05) was found, and in the Gr.2 on the level of
sCD40L, MMP-9 and TIMP-1 (p b .05). Equally elevated levels of
markers of inﬂammation of hs-CRP, TNF-〈, endothelin-1, homocysteine in all groups support prolonged inﬂammatory vascular
response and increase the likelihood of recurrent episodes of
atherothrombosis.

Conclusions
Results from this study could help us understand the diversity of
metabolic pathways involved in the regulation of macrophage
activation during atherogenesis.

Conclusions
Research on biomarkers in a period of unstable coronary
conditions is very important. So, the markers sCD40L, MMP-9 and
TIMP-1 can be used as differential signs of process instability at the
initial stage and indicate a high risk of developing an episode of post
revascularization unstable angina in patients with type 2 DM after
angioplasty.
doi:10.1016/j.cca.2019.03.381

doi:10.1016/j.cca.2019.03.380
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T195

Whole blood Omega-3-index by GC/MS dependence on age and
gender in Caucasian population

The role of markers of the vascular inﬂammatory response in the
diagnosis of recurrent adverse events in patients with unstable
angina and type 2 diabetes mellitus after percutaneous coronary
interventions

I. Mamedov, N. Polovkov, Z. Starkova, I. Zolkina, A. Sadykov, V.
Yurasov
LLC “Laboratory of Chromatographic Systems”
Background-aim

T. Petelina, N. Musikhina, L. Gapon, Y. Sharoyan, K. Avdeeva, A.
Kostousova, E. Zueva, S. Leonovich
Tyumen Cardiology Research Center, Tomsk National Research Medical
CenterRussian Academy of Sciences, Tomsk, Russia

Fatty acids (FA) - organic compounds belonging to the group of
carboxylic acids, the molecules of which contain a different number
of carbon atoms (from 10 to 20). FA are divided into saturated (only
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single bonds), monounsaturated (with one double bond), and
polyunsaturated (with several double bonds). The Omega-3 Index
reﬂects the relative amount of omega-3 FA within red blood cell
membranes. Many studies show that a low Omega-3 Index is
associated with increased risk of cardiovascular disease (CVD), and
it has been proposed that raising the index may help to reduce CVD
risk. Measurements of FA in red blood cell membranes can provide
important information about FA intake. In different regions of the
world the value of the Omega-3 Index in the population varies
considerably due to the peculiarities of nutrition. The purpose of this
study was to identify the effect of age and gender on the Omega-3
Index in the average Caucasian population.
Methods
Whole blood samples were obtained from 4362 people aged from
1 month to 93 years (1395 males and 2967 females). The content of
FA in the blood was determined by using gas chromatography (GC)
with ﬂame ionization detector (Agilent GC-7890В). The method
involves the preliminary derivatization by acetyl chloride followed
by extraction with hexane. Omega-3 Index for whole blood (EPA +
DHA to the total content of FA) is expressed as the percentage.
Results
It was found that the value of Omega-3 Index increases from 20
years (4.39%) to 50 years (5.38%). After 50 years the magnitude of
the ﬂex begins to decrease gradually. Depending on gender the
average Omega-3 Index in men was lower than in women,
respectively 4.75% versus 5.08%. The total sample by age was divided
into decades. In all age groups for women the index value was
higher. The highest Omega-3 Index was observed in both men and
women in the period from 30 to 69 years.
Conclusions
According to the data obtained it can be concluded that the value
of the Omega-3 Index corresponding to the greatest risk of CVD
occurrence is observed in age periods of 20–29 years and after 70
years. The study revealed a clear dependence of the Omega-3 Index
on gender and age, which requires clariﬁcation of target values for
this marker of the risk of CVD.

mortality and morbidity, the total length of hospitalization and
medical costs.
The aim of this study was to test the predictive power of certain
biomarkers, when predicting outcome regarding postoperative mortality, postoperative myocardial infarction and cerebrovascular complications - Major Adverse Cardiac and Cerebrovascular Events (MACCE)
after cardiac surgery, in patients with low ejection fraction (EF).
Methods
The study included 704 consecutive patients with EF δ50%, who
were submitted to coronary surgery, valvular surgery and combined
procedures, at our Institution, in the period of two years. Following
biomarkers analyses were performed 24 h prior to surgery: troponin
I, creatine kinase, creatine kinase MB isoenzyme, mass creatine
kinase, lactate dehydrogenase, C-reactive protein, N -terminal pro Btype natriuretic peptide and uric acid. For statistical analyses, binary
logistic regression, and ROC curves were used.
Results
The MACCE were registered in 130 (18.5%) patients postoperatively. Univariate logistic regression showed relation between
elevated values of troponin I (p b .0005), mass creatine kinase (p
= .005), C-reactive protein (p = .004) and lactate dehydrogenase (p
= .038) with MACCE, while multivariate analysis conﬁrmed elevated
preoperative value of troponin I as only predictor (p b .0005; odds
ratio1.066 [1.036–1.097]).The area under the ROC curve, for troponin
I was 0. 618; p b .0005.
Conclusions
The only predictor of MACCE, after cardiac surgery in patients
with low left ventricular ejection fraction is elevated preoperative
value of troponin I. However, it has low discriminative power and
may not be good marker for MACCE prediction.
doi:10.1016/j.cca.2019.03.383
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ANRIL as a genetic marker for cardiovascular events in renal
transplant patients

T197

a

Biomarkers as predictors of major cardiac and cerebrovascular
events after cardiac surgery in patients with low ejection fraction
J. Radišić Bosićb, B. Mihajlovićb, I. Bosićb, A. Nikolića, M. Petrovićb, L.
Velickib
a
Clinical Center of Vojvodina, Department of Pharmacy, University of
Novi Sad, Serbia
b
Institute for Cardiovascular Diseases of Vojvodina, Sremska Kamenica,
Serbia
Background-aim
In recent years, in patients who are candidates for cardiac
surgery, more attention is paid to cardiac biomarkers in terms of
evaluating their predictive power. The most common criteria for
evaluation of results in cardiac surgery are the rate of postoperative

A. Arbiol-Rocaa, A. Padró-Miquela, N. Lloberasb
Laboratori Clínic, Hospital Universitari de Bellvitge-IDIBELL,
L'Hospitalet de Llobregat, Barcelona, Spain
b
Servei de Nefrologia, Hospital Universitari de Bellvitge-IDIBELL,
L'Hospitalet de Llobregat, Barcelona, Spain
Background-aim
Cardiovascular disease is the leading cause of morbidity and
mortality in kidney transplant recipients. Several single nucleotide
polymorphisms (SNPs) in the ANRIL gene pathway have been
associated with cardiovascular events (CE). The main objective was
to ascertain whether ANRIL (rs10757278) and CARD8 (rs2043211)
SNPs could mediate susceptibility to CE.
Methods
This was an observational follow-up cohort study of renal
transplant recipients at Bellvitge University Hospital (Barcelona)
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from 2000 to 2014. 505 recipients were followed up until
achievement of a CE. CE was classiﬁed into two sub-types: ischemic
stroke and myocardial event (comprising both myocardial infarction
and unstable angina). A sub-study analyzing mortality as an
endpoint was also developed. Mortality was classiﬁed as cardiovascular mortality and overall mortality. Patients who did not achieve
the endpoint were followed up until graft loss, lost to follow-up or
death. Cox regression and Kaplan Meier survival curves were used to
ascertain association between genetic markers: ANRIL (rs10757278)
and CARD8 (rs2043211), clinical data and outcome.
Results
53 patients (10%) suffered a CE after renal transplantation: 20
patients had an ischemic stroke and 33 patients had a myocardial
event. The remaining patients (n = 452) were censored: 101 grafts
were lost (44 returned to dialysis and 57 died with a functioning
graft), 7 patients dropped out and 344 patients were cardiovascular
event–free at the end of data collection.
Kaplan Meier survival curve for ANRIL polymorphism rs10757278
showed statistical signiﬁcance in the log rank test comparing carriers
of the protective allele (AA or AG) vs homozygotes for the risk allele
(GG) (P = .0003). Cox regression showed a signiﬁcant association
between ANRIL SNP and CE. Homozygous GG for the risk allele
showed higher risk for CE than A carriers for the protective allele
(HR = 2.93(1.69–5.11),P b .0001). This effect was maintained when
it was analyzed in combination with CARD8, suggesting that CARD8
SNP could play a role in the ANRIL mechanism. No signiﬁcant
association was found between ANRIL SNP rs10757278 and all-cause
mortality (P = .139) nor with cardiovascular exitus (P = .761).

Methods
In this study were enrolled patient candidates for LVAD
implantation collected at baseline (pre-LVAD, n = 22), patients
who underwent elective heart transplantation (HTx, n = 7) on
medical therapy, and patients supported by LVAD as a bridge-toheart transplantation (post-LVAD, n = 6). The pre-LVAD and the HTx
patients median age was comparable [58 (48–64) vs 55 (46–62)
years, respectively] as well as etiology and LV ejection fraction
(b25%). In post-LVAD, the median support time prior to heart
transplantation was 367 days. Biopsies were collected from LV area
at the time of surgical procedures and the cardiac expression of ET-1,
RLX, ET-A, ET-B and ET converting enzyme (ECE)-1 was evaluated by
Real-Time PCR.
Results
RLX expression resulted similar in pre-LVAD and HTx (0.32 ±
0.06 vs. 0.10 ± 0.04) but was signiﬁcantly increased in post-LVAD
(1.35 ± 0.95; p = .02 vs. HTx and p = .01 vs. pre-LVAD). Similar to
RLX no signiﬁcant changes in cardiac expression of ET-1 system was
found in pre-LVAD and HTx, even though ET-1 and ECE-1 were upregulated in HTx (0.31 ± 0.06 vs. 0.51 ± 0.47; 0.64 ± 0.12 vs. 0.91
± 0.84, respectively). In post-LVAD only ET-1 (1.94 ± 0.47) and ECE1 (2.48 ± 0.66) increased reaching statistical signiﬁcance (p = .007
vs. HTx and p = .0002 vs. pre-LVAD and p = .016 vs. HTx and p =
.0002 vs. pre-LVAD; respectively) while while ET-A (0.77 ± 0.5) and
ET-B (0.87 ± 0.17) mRNA expression resulted similar to those
obtained in pre-LVAD (ET-A:0.63 ± 0.13, ET-B:0.70 ± 0.15) and
HTx (ET-A:0.33 ± 0.09, ET-B:0.79 ± 0.68).

Conclusions

Conclusions

ANRIL SNP may predispose to the development of CE after
successful kidney transplantation.

Our results show the involvement of RLX and ET-1 axis in end
stage HF patients supported by LVAD, evidencing a different
regulation in LVAD group with respect to HTx. The increase of RLX
expression evidenced in the post-LVAD patients might support its
role as a compensatory mediator in HF also after mechanical
assistance. Probably this increase, resulting in systemic vasodilatation, counterbalance the vasopressor effect of ET-1 system evidencing the effect of LVAD on phenotypic and functional changes in
failing myocardium.

doi:10.1016/j.cca.2019.03.384
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Relaxin and endothelin-1 axis in heart failure patients: First
evidence of their transcriptional proﬁling in during left ventricular assist device support
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Background-aim

doi:10.1016/j.cca.2019.03.385
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The apelinergic system cardiac expression in patients with
idiopathic or ischemic end-stage dilated cardiomyopathy
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b
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c
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a

Left ventricular assist devices (LVAD) are implanted in patients
with end-stage heart failure (HF) as bridge to transplantation and
are able to active neurohormonal system that entails the compensatory rise of vasocostrincting and vasodilating mediators, such as
endothelin (ET) system and relaxin (RLX). RLX acts as compensatory
mediator in HF and inhibits the stimulation of ET-1 probably via ET
receptors enhancing ET-1 clearance and leading to improve cardiac
compliance. The aim was to evaluate whether LVAD is able to
modulate the RLX and ET-1 system in the heart of end-stage HF
patients undergoing LVAD implant by measuring their cardiac
expression.

Background-aim
Apelin is an endogenous peptide that binds the angiotensin-like 1
(APJ) receptor and increases cardiac contractility. The expression of
apelin/APJ receptor system is differently modulated in healthy and
failing heart. Although the levels of apelin pathway are increased in
compensation for ischemic cardiomyopathy in animal models, its
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expression proﬁle in human failing heart with similar function and
different origin is still unclear. The aim of the study was to analyze
the apelin/APJ mRNA proﬁle in left ventricular (LV) tissue of patients
affected by idiopathic (DCM) or ischemic (ICM) end-stage dilated
cardiomyopathy undergoing cardiac transplantation.
Methods
Apelin/APJ mRNA expression was measured in LV myocardium of
DCM (n = 8; age: b50 yrs.; LVEF% = 17.5 ± 3; LVEDV = 305.5 ±
110 ml) and ICM pts. (n = 8; age:b50 yrs.; LVEF% = 19.5 ± 5.2;
LVEDV = 270 ± 97 ml) with similar cardiac function by Real-Time
PCR analysis. All patients are affected by similar co-morbidities and
received similar medications, and cardiac function was assessed by
echocardiography. To understand if the difference of apelin/APJ
mRNA expression depend on the origin of HF or on the magnitude of
global cardiac function atrium cardiac tissue of 5 valvular disease
patients (VLP), age matched, with LVEF % N50% and not pharmacologically treated were also used.
Results
Apelin mRNA expression resulted signiﬁcantly higher in DCM
with respect to ICM (DCM:38.7 ± 10.3; ICM:11.06 ± 6.0 p = .01) as
well as APJ receptor mRNA expression (DCM:17.2 ± 3.3; ICM:11.3 ±
4.3) also if no signiﬁcantly. A signiﬁcant correlation was observed
between Apelin and APJ receptor (r = 0.629, p = .0052). In addition,
a signiﬁcant increase of apelin (p = .05) and APJ receptor (p = .02)
mRNA expression was observed in patients with LVEFb50% (apelin:
23.8 ± 6.08; APJ:13.8 ± 2.86) with respect to patients with
LVEFN50% (apelin: 1.15 ± 0.23; APJ:1.39 ± 0.46).
Conclusions
LV apelin/APJ mRNA levels increase in patients with LVEF b50%
probably due to a compensatory response to a loss of contractility.
Noteworthy, LV apelin/APJ mRNA expression in DCM is higher than
ICM hearts. Our results, for the ﬁrst time, suggest that the induction
of apelin gene expression in the failing ventricles may represent a
new cardiac biomarker for an adaptative response to loss of inotropic
strenght in the presence of coronary patency.

cardiovascular function. Few studies have investigated NT-proBNP
concentrations in the umbilical cord blood of neonates as a marker of
fetal cardiopulmonary stress in several pathologies, comparing NTproBNP concentrations of affected neonates with healthy neonates'
levels, but there are no well-established reference values.
The aim of this study is to establish reference values of umbilical
cord blood NT-proBNP in healthy neonates.
Methods
Blood cord samples were collected from September 2015 to
October 2016, after having obtained parental informed consent. We
included 150 singleton neonates without any important pathology
diagnosed up to 2 years after birth. Neonates with intrauterine
growth restriction, respiratory distress or complications during
pregnancy were excluded.
Umbilical cord blood was collected in tubes without additive at
the time of delivery, centrifuged (3000 rpm, 5 min), supernatant was
separated and frozen at −80 °C until the time of the assay.
Electrochemiluminescence immunoassays were performed on a
Cobas 6000 (Roche Diagnostics).
Reference values were calculated following the Clinical &
Laboratory Standards Institute guideline C28-A3, by the nonparametric percentile method, using the software MedCalc (v
12.5.0.0). D'Agostino-Pearson test and Tukey method were applied
for normal distribution and outlier detection, respectively
Results
Median gestational age was 39 weeks (minimum = 35, maximum = 42). NT-proBNP didn't follow a normal distribution. NTproBNP median value was 553 pg/mL, ranging from 238 (90%
Conﬁdence Interval from 179 to 261) to 2280 pg/mL (90% Conﬁdence Interval from 1538 to 2877).
Conclusions
This study provides reference values of umbilical cord blood NTproBNP, which could be applied to the routine study of neonates
with suspected cardiac dysfunction, facilitating early diagnosis and
management.

doi:10.1016/j.cca.2019.03.386
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Umbilical cord blood N-terminal pro-B-type natriuretic peptide
reference values

Comparison of three automated NTproBNP assays

L. Cardoa, M. García-Garcíaa, E. Álvareza, Ó. Vaquerizob, F.V. Álvareza
a
Biochemistry Department, Laboratory Medicine, Hospital Universitario
Central de Asturias, Oviedo, Spain
b
Obstetrics and Gynecology Department, Hospital Universitario Central
de Asturias, Oviedo, Spain

a

Background-aim

Background-aim

The N-terminal pro-B-type natriuretic peptide (NT-proBNP) is a
widely used biomarker of cardiac dysfunction in adults, especially in
the context of heart failure. Recent studies have focused on the
usefulness of NT-proBNP in the ﬁeld of pediatric cardiology. The
cardiovascular status of the newborn infant is highly unestable,
especially during fetal stressful conditions, and can affect postnatal

Measuring natriuretic peptides (NP) concentrations is recommended by the European Society of Cardiology as an alternative
approach for the diagnosis of both acute and chronic heart failure
(HF). Standardization of current BNP and NT-proBNP assays is
lacking, making results from different assays not transferable.
Different antibodies, different analytical detectors and the existence

C. Richeta, S. Zaepfelc, D. Collin-Chavagnacb
Service de Biochimie et Biologie moléculaire, GHE, Hospices Civils de
Lyon, Bron, France
b
Service de Biochimie et Biologie moléculaire, GHS, Hospices Civils de
Lyon, Pierre Bénite, France
c
Service de Biochimie, GHN, Hospices Civils de Lyon, Lyon, France
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of glycated, truncated forms of proBNP, BNP and NTproBNP in the
bloodstream contribute to the complexity of the NP measurement.
Little is known about comparability of NP results from different
assays and about their thresholds-based interpretation.

have serum concentrations from 30 μg/L (dietetic supplements) to
above 1100 μg/L (MS therapies).

Methods

We pooled serum samples in the range of three different
concentrations, and each of them was spiked with increasing
dilutions of biotin solution. All samples were measured in a Roche
Cobas® 6000 module 601 analyzer. Initial concentrations of NTproBNP were 428 pg/mL, 815 pg/mL, 1695 pg/mL and biotin was
added through Universal Diluent at concentrations of 0 μg/L, 25 μg/L,
50 μg/L, 100 μg/L, 500 μg/L, 1000 μg/L.
In addition, we tested the neutralization protocol described by
Piketty et al., using streptavidin coated microparticles (0.72 mg/mL)
to capture biotin excess.

This study compares EDTA plasma NT-proBNP levels from HF
patients measured using 3 assays available to Hospices Civils de Lyon
Laboratory and assess their agreement. NT-proBNP (Architect
i2000sr®, Vista®, Cobas E601®) levels were measured in 61 samples.
Only results from acute decompensated HF or new diagnosis of HF
were included.
Results
Passing-Bablok regression analyses showed a signiﬁcant difference between the slopes and intercepts between NT-proBNP assays
[Y = 0.889 × – 4.348 R2 = 0.981 (Cobas E601® - Architect®)/Y =
1.078 × – 15.73 R2 = 0.980 (Vista® - Architect®)/Y = 1.211 × –
10.454 R2 = 0.997 (Vista®- Cobas E601®]. The Bland-Altman plots
revealed substantial individual discrepant results between two
assays. We observed good analytical performances for each
NTproBNP assay: sensitivities (100%), speciﬁcities (33.9% Vista® to
34.5% Architect® and Cobas E601®), positive predictive values
(91.7% Cobas E601®, 92.1% Architect ® and 94.6% Vista®) and
negative predictive values (100%) were equivalent.
Conclusions
This study stresses the lack of transferability of NTproBNP results
obtained using three different assays in fresh plasma samples. Given
the differences observed between assays, HF diagnoses speciﬁc cutoffs should be determined for each commercial NP immunoassay.
We recommend to systematically monitor HF patients using the
same assay over the time.

Methods

Results
A signiﬁcant negative bias was observed at increasing biotin
concentrations: mean absolute deviations were 1.75%, 4.84%, 9.32%,
66.04% and 96.32% for samples spiked with 25 μg/L, 50 μg/L, 100 μg/L,
500 μg/L and 1000 μg/L biotin respectively.
A mean of 93.81% was recovered after the neutralization protocol
with no signiﬁcant differences among assayed concentrations.
Conclusions
As biotin interference can remain unknown for clinicians, we
highly recommend elaborating protocols to identify patients that can
potentially be affected. Low doses of biotin can be suspended prior to
sample extractions and a neutralization protocol can be used for
analysis of patients treated at high doses.
doi:10.1016/j.cca.2019.03.389
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How are troponin measures used to evaluate myocardial infarction at different health levels of a big city? The Barcelona
troponin map

Evaluation of biotin interference on NT-proBNP immunoassay
M.Á. García, M.L. Granada Ybern, S. Checa Domínguez, J. Barallat
Laboratori Clínic Metropolitana Nord, Hospital Universitari Germans
Trias i Pujol, Badalona, Spain

A. Alquezar-Arbeb, A. Garcia-Osunaa, A. Garcia-Sarasolab, C. Moreno
Lozanob, J. Ordonez-Llanosa
a
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain
b
Emergency Department, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain

Background-aim
Background-aim
Biotin, also known as Vitamin B7, is a water-soluble vitamin
present in some dietetic supplements (5–10 mg per day). It has also
been used at high doses (300 mg per day) as a novel therapy for
multiple sclerosis (MS). Recently, interferences with this substance
have been reported concerning immunoassay methods based in
streptavidin-biotin capture techniques. Serum biotin can compete
with biotin-bound antibodies, leading to a negative interference in
sandwich immunoassays.
NT-proBNP is a useful biomarker for heart failure exclusion and
follow-up. To our knowledge biotin interference has not been
described with the Elecsys NT-proBNP II STAT assay (Roche
Diagnostics®). Despite manufacturer claims there is no interference
with biotin concentration up to 30 μg/L, some patients that use biotin

Guidelines recommend cardiac troponin (cTn) as the biomarker
for diagnosing non-ST segment elevated myocardial infarction
(NSTEMI) in chest pain (CP) patients. In big cities, CP patients can
be evaluated at varied health levels, from primary care emergency
centers to university hospitals. These centers measure cTn with
either contemporary, including point-of-care (POC), or high-sensitive (hs-cTn) methods. Criteria for interpreting cTn values for
NSTEMI diagnosis vary among guidelines. As a result, CP patients
can be evaluated at different health levels that use cTn assays with
different characteristics and varied criteria for interpreting cTn
values.
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To investigate how cTn concentrations are measured and
interpreted in the different health emergency centers attending CP
patients in the city of Barcelona (1.6 million people).

Cross-sectional descriptive study. Phone interview with at least a
staff physician per center. Data registered were: emergency department type, attending cardiologist, cTn method, analyzer, use of an
institutional protocol for MI evaluation, limit used for cTn interpretation and if it varied by gender, time interval between serial cTn
measures and criteria used (delta value) to evaluate cTn rise/fall and
use of additional biomarkers.

chemistry testing including creatinine, high-sensitive troponin I
(hsTnI), and B-type natriuretic peptide (BNP) or N-terminal proBNP
(NT-proBNP). Inclusion criteria were as follows: (1) patients with
age 60 or older; (2) BNP b70 pg/mL for all age or NT-proBNP b75 pg/
mL for those under 75 years and b200 pg/mL for those with 75 or
older; (3) hsTnI within upper reference limit (b34.2 pg/mL and 15.6
pg/mL for males and females); (4) estimated glomerular ﬁltration
rate (eGFR) N50 mL/min/1.73 m2; (5) no hemolysis; and (6) no
urgent cardiovascular condition. The sST2 levels were measured
using the Presage ST2 ELISA kit (Critical Diagnostics, USA). The
reference range for sST2 was determined using the MedCalc
Software (MedCalc Software bvba, Belgium) with nonparametric
percentile method.

Results

Results

All the centers (n = 20) attending CP patients in Barcelona city
responded to the interview. Centers included 12 hospitals (4
university) -all them with attending cardiologists- and 8 primary
care emergency centers (PCEC) attending emergencies of moderate
complexity. Two PCEC centers did not measure cTn; 9 centers
measured cTnT and 9 cTnI. Seven centers used hs-cTn methods and
11 (5 POC) contemporary ones. Only 2 university hospitals have an
institutional protocol for MI diagnosis. All centers used a decision
limit of cTn for MI diagnosis: the 99th reference percentile, the value
measured with 10% imprecision or other value. Any center used
differentiated cTn limits for men and women. Fifteen centers
analyzed cTn serially for MI diagnosis, but only 4 used the rise/fall
criteria (delta values) recommended in the literature.

During the study period, a total of 226 patients were included
(123 males under 75 years, 80 males with 75 or older, and 23
females). The mean age (±standard deviation) of all participants
was 74.3 (±7.9) years. The median sST2 concentrations were 33.8
ng/mL (interquartile range, 25.3–43.1), 32.8 ng/mL (23.7–41.6), and
35.6 ng/mL (29.6–55.6) for the entire males, those under 75 years,
and those with 75 or older, respectively. sST2 levels were
signiﬁcantly higher in males with 75 or older than in those under
75 (P = .0023). The 97.5th percentile upper reference limits (URL)
for sST2 were 85.7 ng/mL, 72.6 ng/mL, and 110.8 ng/mL for the entire
males, those under 75 years, and those with 75 or older, respectively.
Overall, the reference interval of total males was from 16.7 (90%
conﬁdence interval, 14.4–18.6) to 85.7 (69.8–113.9). For the females,
although only small subjects included, the 97.5th URL was 50.5 ng/
mL.

Methods

Conclusions
The study shows a great heterogeneity in the measurement and
criteria used for interpreting cTn values in the diagnosis of NSTEMI
highlighting the need of homogenization initiatives, mostly educational, to maximize the cTn diagnostic power in all centers managing
patients with suspected MI.
doi:10.1016/j.cca.2019.03.390
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Conclusions
Compared with the URL provided by the manufacturer (49.3 ng/
mL), that of this population revealed higher value especially in males
with 75 or older showing about two-fold increase. We suggest the
application of age-speciﬁc sST2 reference intervals may be considered in the elderly people. The URL value can be inﬂuenced by the
proportion of old individuals. Further studies are needed including
sufﬁciently large sample size with appropriate selection criteria.
doi:10.1016/j.cca.2019.03.391

Determination of soluble ST2 reference interval in the elderly
Korean population
T206
M. Ji, J. Kim, E. Bae, Y.M. Choi
Department of Laboratory Medicine, Veterans Health Service (VHS)
Medical Center, Seoul, Republic of Korea
Background-aim
Soluble ST2 (sST2) has been used a prognostic marker for heart
failure. Previous studies indicated 35 ng/mL of sST2 as the clinical cutoff value. However, age-associated elevation of sST2 value may occur
because subclinical heart disease increases with age. In this case,
different decision limits may be needed for optimized therapy in
elderly patients. This study aims to determine the reference intervals
of sST2 in an elderly Korean population from leftover specimens.

Evaluation of platelet aggregation by impedance aggregatometry
in patients with unstable angina
E. Medvedeva, L. Gelis, M. Kaliadka, I. Lazareva
Republican Scientiﬁc and Practical Center of Cardiology of the Republic
of Belarus, Belarus
Background-aim
To assess the feasibility of determining the functional activity of
platelets by impedance aggregation in patients (pts) with unstable
angina (UA) and coronary artery stenting.

Methods

Methods

From November to December 2018, the serum samples were
collected at the Veterans hospital after completion of the routine

The study involved 110 pts. (mean age 61.2 ± 7.3 years) with UA
and coronary artery stenting (the average number of implanted
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stents were 1.75 ± 0.5), the follow-up was 12 months. All pts. were
evaluated coagulation-plasma hemostasis with the test of thrombin
generation, determination of ﬁbrinogen level, von Willebrand factor
and ﬂow cytometry. To assess and platelet resistance to antiplatelet
agents was performed on the analyzer Multiplate (ASPI-test, ADPtest) on 5–7 day after administration of clopidogrel and
acetylsalicylic acid (ASA).

cardiovascular system. Chronobiology is the science that studies
circadian variation in all physiological processes. The purpose of this
study is to determine whether this process, that occurs in all
individuals, is reﬂected in an orderly sequence of population data
over time of values obtained from the analyte NTproBNP (amino
terminal fraction of the brain B-type natriuretic propeptide).
Methods

Results
Initial decrease of sensitivity to clopidogrel was detected in 26 pts.
(23.6%): to the original drug in 7 (6.4%) pts., to the generics - 19 (17.3%)
pts); decrease in sensitivity to ASA- in 21 pts. (19.1%); 8 pts. (7.3%)
showed double resistance to clopidogrel and ASA. The decrease in
sensitivity to clopidogrel was conﬁrmed by ﬂow cytometry data with
the detection of N15% of active platelets on the background of ADP
induction (28 ± 6,7%), while according to the impedance aggregometry
AUC ADP - test was 72,6 ± 7,2 U, AUC ASPI - test 61,6 ± 6,8 U.
Recurrent cardiovascular complications during 12 months of
follow-up developed in 31 pts. (28.2%) with UA, including 20
(18.1%) pts. with high residual platelet reactivity (HRPR) at the
hospital stage of follow-up. The risk of recurrent coronary events in
pts. with HRPR was signiﬁcantly higher than in pts. sensitive to
antiplatelets: relative risk RR = 5.5; [95% CI 2.7–19]; p = .0001.
Detection of simultaneous resistance to clopidogrel and ASA was
revealed in 7.3% of pts. and was associated with a high risk of
recurrent coronary events during 12 months of follow-up: the RR of
recurrent coronary events was 8.9 times [95% CI 6.7–31]; p = .0001
compared with pts. with good sensitivity to antiplatelets.
Conclusions: Estimation of functional activity of platelets using
the impedance method of aggregatometry is reasonable for pts. with
UA and stenting of the coronary arteries. The risk of recurrent
coronary events in cases of HRPR is signiﬁcantly higher than in pts.
sensitive to antiplatelet agents.
Conclusions
Assessment of HRPR in pts. with UA and stenting and its
correction may reduce the number of repeated events.

We collected data of NT-proBNP analized in the Cobas E411
(Roche®) electrochemiluminescence immunoassay system at our
hospital, between January 2014 and December 2017. We selected
samples from patients aged 15 to 85 years, grouped by sex (9365
men, 6567 women). A cosinor analysis was made, calculating the
mesor (or average value of the function) and acrophase (or
maximum value of the function).
Results
In both groups, circadian rhythm was present (p b .05) with very
similar mesor values, although slightly higher in the case of men
(3792 ± 373 vs 3704 ± 460 pg/mL). The acrophases were also very
similar, with a slight phase advancement in the case of men (4:11 ±
2: 45 vs 5: 02 ± 3: 53).
Conclusions
Results from this study demonstrate the presence of circadian
rhythm in the population-based data in the case of NTproBNP.
Furthermore, the acrophases match in both groups at the time of
higher cardiovascular stress of the day, because of the compensatory
physiological function of natriuretic peptides as natural antagonists of
the renin-angiotensin system and the sympathetic nervous system.
Despite the limitations of this work due to interferences with
other physiological parameters not taken into account in this initial
study, these ﬁndings support results from previous studies on the
applicability of population data analysis to study circadian rhythms.
doi:10.1016/j.cca.2019.03.393

doi:10.1016/j.cca.2019.03.392
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The protective role of Klotho protein in the ischemia/reperfusion
cardiac cell injury - Preliminary studies

At what time is the heart failure?
M.C. Lorenzo Lozanoa, A.L. Blázquez Manzanerab, D. Rodríguez
Gonzáleza, M.P. Picazo Pereaa, A.M. López Martosa, F. SánchezEscribano Del Palacioa, E. De Rafael Gonzáleza, P.J. López Garcíaa, A.
B. Gijón Martosc, M.B. Soler Barnésb
a
Medicine Laboratory/Complejo Hospitalario Universitario de Toledo,
Spain
b
Medicine Laboratory/Hospital General Rafael Méndez, Lorca, Murcia, Spain
c
Medicine Laboratory/Hospital Santa Bárbara, Puertollano, Ciudad Real,
Spain
Background-aim
One of the most studied systems about the changes during the
day is the cardiovascular system. Higher blood pressure levels,
elevated cortisol values, and the higher activity of coagulation factors
or other systems such as renin-angiotensin-aldosterone axis, make
the beginning of the active phase a period of great stress in the

A. Olejnik, A. Krzywonos-Zawadzka, M. Banaszkiewicz, I. Bil-Lula
Division of Clinical Chemistry, Department of Medical Laboratory
Diagnostics, Faculty of Pharmacy with Division of Laboratory Diagnostics, Wroclaw Medical University, Wroclaw, Poland
Background-aim
The injury of myocardium during ischemia/reperfusion (I/R) is a
complex and multifactorial process involving metabolic, morphological and contractile disorders. Klotho is a membrane-bound or
soluble antiaging protein with antioxidative and antiapoptotic
activity. The aim of the study was to evaluate the expression of
Klotho protein in the cardiac cells during I/R.
Methods
Isolated rat hearts perfused with the Langendorff method and
Human Cardiac Myocytes (HCM) were subjected to aerobic and I/R

Abstracts / Clinica Chimica Acta 493 (2019) S170–S198

conditions. Cardiac mechanical function was expressed as the
recovery of rate pressure product (RPP). Lactate dehydrogenase
(LDH) activity was measured in coronary efﬂuents as a marker of I/R
injury. The expression of Klotho protein in the hearts and HCM and
the secretion of Klotho into the coronary efﬂuents was measured. To
determine the protective role of Klotho, HCM were incubated in the
presence of recombinant Klotho protein and the viability of cells was
measured.
Results
Cardiac mechanical function (RPP) was decreased (p b .05) in
hearts subjected to I/R in comparison to aerobically perfused hearts.
LDH activity was signiﬁcantly higher (p b .05) in I/R group. Klotho
protein was expressed in rat hearts and HCM, in aerobic and I/R
conditions. There was a signiﬁcant increase (p b .05) in Klotho levels
in coronary efﬂuents in I/R group. Klotho levels in coronary efﬂuents
positively correlated with LDH activity (p b .05, r = 0.6) and
negatively correlated with cardiac mechanical function (p b .05, r
= −0,6). The concentration of Klotho in HCM was on an upward
trend in I/R group. The cell surface expression of Klotho in HCM was
signiﬁcantly higher (p b .05) in I/R group. The treatment of HCM
with recombinant Klotho resulted in increased number of live cells
(p b .05) after I/R.
Conclusions
An increased expression of Klotho protein in HCM and
release of Klotho protein into the extracellular space suggests a
potential compensatory and cardioprotective effect. The correlation
between Klotho levels and heart injury indicates that Klotho
protein could be used as a marker of cardiac damage. An increased
cell viability due to treatment with Klotho protein during I/R
suggests the use of Klotho as a cardioprotective and therapeutic
factor.

Methods
We enrolled 28 patients with severe mitral regurgitation and high
surgical risk admitted for elective transcatheter mitral valve repair
with Mitraclip system. All patients were successfully treated by TAVI,
using only transfemoral/transeptal approach. In every patients we
evaluated von Willebrand factor (VWF) antigen (VWF:ag), VWF
activity with ristocetin cofactor (VWF:Rco), coagulation factor VIII
(FVIII), ADAMTS13 and VWF multimer analysis. Blood samples were
collected at time 0 (T0) before the treatment and 24 h (T1) and 48 h
(T2) after valve repair.
Results
Vwf:ag value was signiﬁcantly increased compared to baseline at
T1 (p b .0064) and T2 (p b .0032). Also VWF:rco value was signiﬁcantly increased compared to baseline at T1 (p b .0024) and T2 was
signiﬁcantly (p b .0004). No difference was demonstrated in
ADAMTS13. Western Blot analysis showed a reduction of HMWM
at baseline and conﬁrmed the increase of HMWM expression after
mitral valve repair.
Conclusions
This study for the ﬁrst time shows that, similar to aortic valve,
severe mitral insufﬁciency produces a stress shear that reduces the
von Willebrand factor. Acquired von Willebrand syndrome due to
mitral valve regurgitation can successfully be corrected by mitral
valve repair with Mitraclip system without implanting a valve
prosthesis. The molecular analysis of von Willebrand multimers
showed that after Mitraclip HMWM increase, reducing the risk of
bleeding.
doi:10.1016/j.cca.2019.03.395

doi:10.1016/j.cca.2019.03.394
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Mitral valve regurgitation and clinical biochemistry: The role of
von Willebrand factor in patients with transcatheter mitral valve
repair
M. Perrone, G. Sancesario, G. Viola, R. Massoud, A. Terrinoni, S.
Bernardini
University of Rome Tor Vergata, Rome, Italy
Background-aim
An association between the acquired von Willebrand syndrome
(aVWS) and aortic valve stenosis has been established in the past
and the valve replacement shown to lead to factor recovery. Severe
forms of aVWS are associated with loss of high-molecular-weight
multimers (HMWM) due to the shear stress produced by the blood
turbulence in the stenotic valve. No association has ever been
demonstrated between aVWS and mitral regurgitation. The aim of
this study is to investigate a possible connection between severe
mitral insufﬁciency and von Willebrand factor and whether shear
stress due to the valve regurgitation decreases after transcatheter
mitral valve repair.

Novel enzymatic method for assaying Lp-PLA2
S. Yamauraa, S. Sakasegawaa, S. Uedaa, Y. Kayamoric, D. Sugimorib, K.
Karasawad
a
Asahi Kasei Pharma Corporation, United States of America
b
Fukushima University, Japan
c
Kyushu University, Japan
d
Teikyo University, Japan
Background-aim
Measurement of lipoprotein-associated phospholipase A2 (LpPLA2) can be used as an adjunct to traditional cardiovascular risk
factors for identifying individuals at higher risk of cardiovascular
events. This can be performed by quantiﬁcation of the protein
concentration using an ELISA platform or by measuring Lp-PLA2
activity using platelet-activating factor (PAF) analog as substrate. An
enzymatic Lp-PLA2 activity assay method using 1-O-Hexadecyl-2acetyl-rac-glycero-3-phosphocholine (rac C16 PAF) was developed.
Methods
The newly revealed substrate speciﬁcity of lysoplasmalogenspeciﬁc phospholipase D (lysophospholipase D (LysoPLD)) was
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exploited. Lp-PLA2 hydrolyzes 1-O-Hexadecyl-2-acetyl-sn-glycero-3phosphocholine (C16 PAF) to 1-O-Hexadecyl-2-hydroxy-sn-glycero3-phosphocholine (LysoPAF). LysoPLD acted on LysoPAF, and the
hydrolytically released choline was detected by choline oxidase.

analysis was done using the Passing-Bablok regression, BlandAltman test, and Cohen's Kappa statistic.

Results

Passing Bablok regression did not show any signiﬁcant deviation
from linearity and no proportional nor constant differences were
observed among instruments. Moreover, the mean absolute bias,
even though among the three instruments the lowest 95%CI lower
limit was −3.75 and the highest 95%CI upper limit was 3.92 ng/L,
was within the acceptance limits (all results b reference change
value RCV). The concordance between each couple of instruments
was mostly strong.

Regression analysis of Lp-PLA2 activity measured by the enzymatic Lp-PLA2 activity assay vs. two chemical Lp-PLA2 activity assays,
i.e. Lp-PLA2 FS and PLAC test, and ELISA, gave the following
correlation coefﬁcients: 0.990, 0.893 and 0.785, respectively (n =
30).

Results

Conclusions
Conclusions
Advantages of this enzymatic Lp-PLA2 activity assay compared
with chemical Lp-PLA2 methods include the following; (i) only
requires two reagents enabling a simple two-point linear calibration
method with one calibrator (ii) no need for inhibitors of esterase-like
activity in serum.
doi:10.1016/j.cca.2019.03.396

T211
What could be useful to know before using absolute highsensitive troponin delta around the 99th percentile upper
reference limit?
E. Stennerb, G. Barbatia, R. Russob, M. Rusciob
a
Biostatistics Unit, Department of Medical Sciences, University of
Trieste., Italy
b
SC Laboratorio Unico di ASUITs, Burlo, Gorizia e Monfalcone, Azienda
Sanitaria Universitaria di Trieste, Italy
Background-aim
Measurement of troponins is mandatory in all patients with
suspected NSTE-MI. High sensitive troponin (hs-Tn) assays have
been recently recommended in preference to less sensitive ones.
Rule-in and rule-out algorithms (1−3h) were suggested in order to
support clinicians in interpreting the hs-Tn results alongside the
clinical context. However, previous studies give warning to possible
quantitative analytical shifts at these low concentration ranges that
may exceed some of the deltas reported in clinical studies. Moreover,
due to the fact that troponin should be trend-evaluated, each patient
should have more than one sample tested in order to evaluate the
absolute delta. In a laboratory equipped with more than one
instrument, these samples may randomly be assayed by different
instruments. This may lead to possible misclassiﬁcation, as previously demonstrated with a contemporary assay. The aim of this
study was to measure inter-identical-instrument bias of hs-TnI assay
in our reality in order to understand if it can compromise the
interpretation of absolute delta value for rapid algorithm 0–1/3 h.
Methods
One hundred ﬁfty nine lithium/heparin anonimous plasma
samples were processed (Access hsTnI, Beckman Coulter, Brea, CA,
USA assay) sequentially on three DxI800 (DxI1, DxI2, DxI3). The
results given by the three instruments were analyzed as followed:
DxI1 versus DxI2, DxI1 versus DxI3, DxI2 versus DxI3. Statistical

Our data suggest that inter-identical-instrument bias needs to be
considered before evaluating the clinical diagnostic accuracy of one
absolute delta with respect to another, in order to deﬁne the
minimum absolute delta that the laboratory can guarantee to the
clinicians. Nevertheless, even if the laboratory has only one
instrument, measurement uncertainty and RCV should be considered
in interpreting values around cutoff and absolute delta respectively.
doi:10.1016/j.cca.2019.03.397

T212
Natriuretic peptides expression in a murine model of myocardial
infarction after Sangiovese grape juice intake. Focus on CNP and
ON putative involvement of plant miRNAs in-vitro and in healthy
humans
B. Sveziab, M. Cabiatia, M. Matteuccib, C. Passinob, M.E. Pèb, V.
Lionettib, S. Del Rya
a
Institute of Clinical Physiology - CNR, Pisa, Italy
b
Institute of Life Science, Scuola Superiore Sant'Anna, Pisa, Italy
Background-aim
A regular intake of red grape juice has cardioprotective properties, but its role on the modulation of natriuretic peptides (NPs), in
particular of C-type NP (CNP), has not yet been proven. The aims
were to evaluate: 1) in vivo the effects of long-term intake of
Tuscany Sangiovese grape juice (SGJ) on the NPs system in a mouse
model of MI; 2) in vitro the response to SGJ small RNAs of murine
MCEC-1 under physiological and ischemic condition; 3) the activation of the CNP/NPR-B/NPR-C in healthy human subjects after 7 days'
SGJ regular intake.
Methods
1) C57BL/6J mice (n = 33) were randomly subdivided into: Sham
(n = 7), MI (n = 15) and MI fed for 4 weeks with a normal chow
supplemented with Tuscany SGJ (25% vol/vol, 200 μl/die) (MI + SGJ,
n = 11). Echocardiography and histological analyses were performed. Myocardial NPs transcriptional proﬁle was investigated by
Real-Time PCR. 2) MCEC-1 were treated for 24 h with a pool of SGJ
small RNAs and cell viability under 24 h exposure to H2O2 was
evaluated by MTT assay. 3) Human blood samples were collected
from 7 subjects before and after the 7 days' intake of Tuscany SGJ.
Real-time PCR reactions were performed. Total RNA and miRNAs
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were extracted with dedicated assays. Real-time PCR reactions were
performed.

which was used in the biochemical analysis. We analyzed our data
using descriptive statistics.

Results

Results

1) the regular intake of SGJ signiﬁcantly attenuated the infarct
scar size by 32% and the post-MI increase in ANP mRNA cardiac
levels, but not the post-MI increase in BNP mRNA cardiac levels.
Interestingly, CNP mRNA cardiac levels were signiﬁcantly increased
in MI + SGJ mice compared to sham (p = .007) and MI (p = .03)
groups. In MI + SGJ hearts, the mRNA expression of NP receptors
(NPR) –B and –C was signiﬁcantly lower than MI, whereas NPR-A
gene expression was higher than MI hearts; 2) The treatment of
MCEC-1 cells with Sangiovese small RNAs increased tolerance to
H2O2-induced cell death (p b .0001). Moreover, the proﬁle of
grapevine miRNAs was characterized; 3) In human blood samples
the activation of CNP/NPR-B/NPR-C pathway was activated after SGJ
supplementation and circulating levels of plant miRNAs were
signiﬁcantly increased.

The majority of the participants (67.5%) had been on HAART for
more than sixty months. Most of the study participants had total
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), highdensity lipoprotein (HDL-C), glycated hemoglobin A1c (HbA1c),
lipoprotein-associated
phospholipase
A2
(Lp-PLA2)
and
myeloperoxidase (MPO) levels within the reference interval (b
5.18 mmol/L, b 3.37 mmol/L, N 1.0 mmol/L, 21.2 ng/mL – 167, and
21.4–229 ng/mL respectively). The proportions that had deranged
levels were as follows; 14.2% (TC), 5.8% (LDL-C), 2.5% (HDL-C), 4.2%
(HbA1c), 24.2% (Lp-PLA2) and 44.9% (MPO). Most of the participants
with deranged levels of serum biomarkers for risk of CVD had been
on HAART for N60 years.

Conclusions

Our ﬁndings demonstrate a high proportion of deranged levels of
serum biomarkers for risk of CVD in prolonged HAART. We
recommend conducting prospective association studies in this
population to assess the linkage between high proportions of the
levels of these biomarkers to long durations of HAART.

The regular intake of SGJ exerts anti-remodeling effects in a
murine model of MI by inducing CNP/NPR-B/NPR-C pathway. In
vitro, SGJ-derived miRNAs improve endothelial cell viability under
stress. Finally, the CNP/NPR-B/NPR-C pathway activation is detectable in human subjects with higher circulating levels of grapevine
miRNAs after SGJ intake. Our data may support the development of a
novel nutraceutical approach for cardioprotection.
doi:10.1016/j.cca.2019.03.398

Conclusions

doi:10.1016/j.cca.2019.03.399

T214
Barbiturate-based matrix metalloproteinase inhibitor shows
cardioprotective effect during oxidative stress

T213
Levels of serum biomarkers for risk of cardiovascular disease in
patients on highly active antiretroviral therapy in Homa-Bay
County Referral Hospital, Kenya
K. Weke, A. Amayo, C. Kigondu
Clinical Chemistry Unit, Department of Human Pathology, University of
Nairobi, Kenya
Background-aim
Human Immunodeﬁciency Virus (HIV) continues as a major
public health problem both in developing as well as developed
nations. With the introduction of highly active antiretroviral therapy
(HAART), a decline in morbidity and mortality from HIV has been
observed. However, there is some evidence that HAART increases the
risk of cardiovascular diseases (CVD) in people living with HIV. Thus,
the study aimed at assessing the levels of serum biomarkers for risk
of CVD across different HAART durations among HIV-positive
individuals.
Methods
This was a descriptive cross-sectional study conducted at the
Homa-Bay County Referral Hospital, Kenya. Study population
consisted of male and female HIV-positive individuals on HAART
between 18 and 45 years of age. Participants were enrolled into the
study after consenting and meeting the recruitment criteria. 120
individuals participated in the study and provided the blood sample,

I. Bil-Lulaa, G. Sawickib, A. Franczaka, A. Olejnika, A. KrzywonosZawadzkaa
a
Departemnt of Medical Laboratory Diagnostics, Wroclaw Medical
University, Wroclaw, Poland
b
Department of Anatomy, Physiology and Pharmacology, College of
Medicine, University of Saskatchewan, Saskatoon, Canada
Background-aim
Coronary revascularization is a standard therapeutic approach to
ischemia, although restoration of blood ﬂow to ischemic myocardium may result in ischemia/reperfusion (I/R) injury. The molecular
basis for myocardial I/R injury is not fully understood, however it is
known that degradation of contractile proteins by matrix metalloproteinases (MMPs) contributes to this process. Recent studies also
showed that the excessive formation of nitric oxide (NO) and
peroxynitrite (ONOO–) during oxidative stress activates MMP-2, and
L-arginine/NO/asymmetric dimethylarginine (ADMA) pathway plays
an important role in cardiovascular disorders including I/R injury.
The aim of the current research was to study the effects of
barbiturate-based matrix metalloproteinase inhibitor on hearts
subjected to I/R injury.
Methods
Human cardiac myocytes and Wistar rats hearts perfused with
Langendorff method were subjected to I/R in the presence or absence
of tested inhibitor. Hemodynamic parameters of heart function,
cardiomyocyte contractility, LDH, MMP-2 expression and activity,
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inducible NOS (iNOS), ADMA, NO (nitrite/nitrate content), and
myosin light chain 1 (MLC1) were measured.

to both antigen forms. Further characterization was done by
immunoassay with the scFvs expressed as alkaline phosphatase
fusions.

Results
Results
Treatment of hearts with 10 μM MMP-2 inhibitor resulted in
complete recovery of mechanical function (39.4 vs 109.5%, p = .002),
improved coronary ﬂow (2.7 vs 11.9, p b .001) and heart rate (85.2 vs
255.3, p = .002). Data showed decreased tissue injury (p = .01) due
to reduced expression and activity of MMP-2 (r = −0.70, p = .022).
Reduced degradation of MLC1 (p = .001) contributed to an improved myocyte contractility (p = .001). An infusion of inhibitor into
I/R hearts decreased an expression of iNOS and reduced level of
ADMA (r = 0.72, p = .004), due to exogenous source of NO.
Conclusions
This study conﬁrmed dual cardioprotective role of barbituratebased matrix metalloproteinase inhibitor during oxidative stress.
Data showed that tested inhibitor suppressed MMP-2-based degradation of MLC1, hence limiting I/R injury. Moreover, as exogenous
NO donor suppressed iNOS/NO/ADMA pathway, and subsequently
decreased NOS uncoupling. Data support the hypothesis that tested
substance may have important implications for prevention/treatment of heart I/R injury.
The study was supported by National Science Centre, grant no:
UMO-2016/23/B/NZ3/03151.

The highest frequency (2.3%) of antibodies with the desired
speciﬁcity was found following a unique selection pathway in which
the scFv library was ﬁrst panned against the full cTnI molecule in a
denatured state, then twice against the synthetic peptide and ﬁnally
once more against full cTnI in its native form. Sequencing of the
complementarity determining regions (CDRs) of 18 leads revealed
seven unique clones. Four clones showed minimal cross-reactivity
with the skeletal form of troponin I (skTnI) and a preliminary
immunoassay indicated that the highest afﬁnity clones were able to
detect cTnI in the 10 ng/ml range.
Conclusions
The described antibody selection strategy offers a versatile option
for the guided selection of antibodies against speciﬁc epitopes of
cTnI. The strategy could also be applied to different analyte
molecules with epitopes for which antibodies are difﬁcult to obtain
using more traditional technologies like immunization and hybridoma screening.
doi:10.1016/j.cca.2019.03.401

doi:10.1016/j.cca.2019.03.400
T216
T215
Development of antibodies against a single epitope of cardiac
troponin I

Novel neprilysin-derived BNP fragment in the circulation: Evidence from a rat model
E. Feyginab,c, A. Semenovb,c, M. Artemievaa, A. Postnikovb,c, N. Tammb,
, M. Bloshchitsynab,c, N. Medvedevaa, A. Katrukhab,c
a
Department of Human and Animal Physiology, Moscow State University, Moscow, Russia
b
HyTest Ltd., Turku, Finland
c
Biochemistry Department, Moscow State University, Moscow, Russia
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N. Ekman, E. Brockmann, U. Lamminmäki
Biotechnology Unit, Department of Biochemistry, University of Turku,
Turku, Finland
Background-aim

Background-aim
Cardiac troponin I (cTnI) is currently the most reliable marker for
acute myocardial infarction (AMI). Since cTnI is highly prone to
proteolytic degradation, high sensitivity cTnI assays are strongly
inﬂuenced by the epitope speciﬁcities of the antibodies used in these
assays. Generating antibodies against certain epitopes can be very
challenging with immunization and hydridoma technologies but the
use of recombinant antibody libraries and suitable display and
selection methods allow for a more controllable approach. We used
phage display technology to develop antibodies against a highly
stable epitope of cTnI located close to its N-terminal region.
Methods
A synthetic single-chain variable fragment (scFv) library provided
an initial diversity of N10^10 antibody sequences. To guide the
selection to a single epitope we used a combination of a full cTnI
molecule and a synthetic peptide corresponding to the target
epitope, as the target antigens, in an alternating order between 3
and 4 selection rounds. Identiﬁcation of antibodies with the desired
speciﬁcity was done by screening individual scFv clones for binding

Entresto™ is a ﬁrst-in-class ARNi (angiotensin receptor neprilysin
inhibitor) drug for heart failure (HF) therapy. It comprises angiotensin receptor blocker valsartan and neprilysin (NEP) inhibitor
sacubitril. One of the important NEP substrates is an active form of
B-type natriuretic peptide (BNP); augmentation of active BNP level
due to NEP inhibition is considered as a possible mechanism of
cardiac function improvement by ARNi. We hypothesized that
products of BNP proteolysis by NEP are present in the circulation
and their level might reﬂect NEP impact on active BNP metabolism.
We suggest BNP cleavage by NEP at 17–18 aar results in BNP ring
structure opening and formation of neo17-epitope (BNP-neo17
form). The aim of this study was to explore NEP-dependent BNPneo17 generation in vitro and in vivo.
Methods
We developed a BNP-neo17 speciﬁc sandwich immunoassay
based on polyclonal rabbit capture antibody PAb-neo17, speciﬁc to
neo17 epitope, and anti-BNP mAb 50E1 (HyTest Ltd., epitope 26–32
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aar). We incubated human BNP with human and rat NEP and
analyzed BNP-neo17 formation. Human BNP was injected in rats
(43.7 μg/kg), with or without sacubitril treatment prior to the
injection and BNP-neo17 and total BNP (by SES-BNP™ immunoassay,
epitope 11–17 aar) were measured in plasma samples at different
time points.

measurements and calibration and reclassiﬁcation of the multimarkers strategy when added to a predictive clinical model found by
multivariate analysis. End-points were in-hospital mortality, cardiovascular and all-cause mortality in the follow-up.

Results

Most of the STEMIs were severe: 25.7% were class Killip IV.
During hospitalization, 33 patients (13.0%) died and 22 (8.7%) during
follow-up. Biomarkers showed variable prognostic capacity to
predict the end-points (AUCs from 0,611 [CT-IGFBP-4] up to 0,874
[GDF-15]). GDF-15 (for all events) and NT-proBNP (for cardiovascular death) showed same predictive power than the multimarkers.
When added to the clinical model - including age, Killip class,
estimated glomerular ﬁltration and heart rate- GDF-15 signiﬁcantly
improved the discrimination, calibration and reclassiﬁcation of the
clinical model for all end-points whereas NT-proBNP only improved
cardiovascular mortality assesment. Biomarkers could not improve
the performance of the clinical model for all-cause mortality.

We showed BNP-neo17 was formed from human BNP by human
and rat NEP in vitro. BNP-neo17 was generated in rat circulation; its
formation was effectively inhibited by sacubitril, while NEP inhibition had no considerable impact on total BNP level. Maximum BNPneo17 level was 0.26 and 1.68 μg/L at 8 and 4 min post-injection
with and without NEP inhibition correspondingly. At 2 min we
observed the maximum difference of 13.2-fold with and without
sacubitril treatment.
Conclusions
For the ﬁrst time, we have shown BNP-neo17 is generated in vitro
and in vivo and its formation is NEP-dependent. Given this, we
suggest BNP-neo17 concentration might reﬂect NEP contribution to
circulating active BNP metabolism and serve as potential cardiac
biomarker.
doi:10.1016/j.cca.2019.03.402

T217
Risk stratiﬁcation of ST-segment elevation myocardial infarction:
Can biomarkers improve the performance of clinical variables?
A. Garcia-Osunab, J. Sans-Roselloa, A. Ferrero-Gregoria, S. TerzanMolinab, M. Grau-Agramuntb, A. Alquezar-Arbec, J. Ordonez-Llanosb
a
Department of Cardiology, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain
b
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain
c
Emergency Department, Hospital de la Santa Creu i Sant Pau,
Barcelona, Spain
Background-aim
The risk of complications in patients with ST-segment elevation
myocardial infarction (STEMI) is heterogenous. Biomarkers could
improve risk stratiﬁcation.
Analyze whether single or combined (multimarkers) measure of
4 biomarkers: C-terminal fragment of insulin-like growth factor-4
binding protein (CT-IGFBP4), high-sensitive cardiac troponin T (hscTnT), N-terminal-proBNP (NT-proBNP) and growth differentiation
factor-15 (GDF-15) could improve the risk stratiﬁcation of STEMI
patients.
Methods
The study included 253 STEMI patients (26.1% women; mean age
66 years) followed up for 2 years. Blood samples were obtained
during the percutaneous coronary interventions. CT-IGFBP4 was
measured with an enzymoimmunoassay (Mercodia) and hs-cTnT,
NT-proBNP and GDF-15 with electrochemiluminometric methods
(Roche Diagnostics). We analyzed discrimination capacity (area
under curve ROC, AUC) and survival prediction of the single

Results

Conclusions
Single measures of GDF-15 and NT-proBNP showed prognostic
value of severe complications and improved the performance of a
well-established clinical model. Since in-hospital death was the most
frequent complication of STEMI patients of the study, this ﬁnding
may be of practical interest. GDF-15 should be considered as a shortterm risk biomarker in STEMI patients.
doi:10.1016/j.cca.2019.03.403

T218
NT-proBNP antibodies with distinct binding epitopes applicable
to multiple diagnostic platforms
W. Sun, S. Tiitinen, L. Kiiskinen
Oy Medix Biochemica Ab
Background-aim
NT-proBNP is an important biomarker in heart failure. Timely and
accurate diagnosis of heart failure is essential for efﬁcient medical
treatment of the disease. Choosing the most optimal antibody pair
for each particular platform is critical in the development of the
highest-performing diagnostic tests.
Methods
We have developed seven mouse monoclonal antibodies (mAb)
against human NT-proBNP. The pairing properties of these antibodies, designated as Anti-h NT-proBNP 1306, 1307, 1308, 1309, 1310,
1311, or 1312, were studied on three different immunoassay
platforms: europium-based ﬂuorescence assay (FIA), acridinium
ester -based chemiluminescence assay (CLIA), and lateral ﬂow using
colloidal gold particles (LF).
Selected antibody pairs were also used to measure NT-proBNP
levels in 18 serum samples with varying NT-proBNP levels.
Results
The best performing antibody pairs for NT-proBNP detection
consisted of mAbs with clearly distant epitopes on the antigen
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structure. In terms of the most sensitive pairs, both FIA and CLIA
platforms yielded very similar results, with the linear detection range
extending down to b100 ng/L with the most sensitive antibody pairs.
However, these results did not fully correlate with the LF platform
results. Certain antibody pairs, which performed very well in both
FIA and CLIA, were clearly less applicable to LF as compared to other
high-sensitivity mAb pairs.
Results obtained with clinical samples veriﬁed that the best
antibody pairs can be used to detect NT-proBNP in serum.

Results
Addition of subprotective concentration of 1400 W (1 μM) to the
previously used mixture of Doxy (1 μM) and ML-7 (0.5 μM) leads to
full recovery of heart contractility in comparison to each inhibitor
alone or in combination (Doxy + ML-7). Improved heart contractility is associated with reduced degradation of TnI and MLC1. Reduced
afﬁnity of these proteins to MMP-2 degradation resulted from
decreased expression and synthesis of iNOS/eNOS and hence
decreased nitration/nitrosylation of structural proteins.

Conclusions
Conclusions
These results demonstrate that the choice of antibodies for an NTproBNP immunoassay has a signiﬁcant effect on the detection
results, and that the best pairs can vary between different platforms.
Pair recommendations drawn from results obtained on a certain
platform can not be directly applied to other platforms that use
different ﬂow kinetics.
doi:10.1016/j.cca.2019.03.404

By addition of NOS inhibitor at subthreshold concentration into
mixture of Doxy and ML-7, the synergistic effect of these drugs was
improved and complete protection of mechanical function of the
heart after I/R was achieved. Our data suggest that the use of
combined administration of NOS, MMP-2 and MLCK inhibitors
provides a novel strategy in the prevention of the heart from I/R
injury and represent a safer alternative to monotherapy.
doi:10.1016/j.cca.2019.03.405

T219
1400 W improves cardioprotective effect of matrix metalloproteinase 2 and myosin light chain kinase inhibitors in hearts
subjected to ischemia/reperfusion injury
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The high-sensitivity troponin in Italy: the IV survey of the
Working Group on Myocardial Markers (GDS MM) of the Italian
Society of Clinical Pathology and Laboratory Medicine (SIPMEL)
M. Morandini
Laboratorio Analisi, Azienda Sanitaria Friuli Occidentale, Pordenone,
Italy

Background-aim

Background-aim

Matrix metalloproteinase 2 (MMP-2) mediated degradation of
myosin light chain 1 (MLC1) and troponin I (TnI) contributes to
myocardial ischemia/reperfusion (I/R) injury. An increased activity of
myosin light chain kinase (MLCK) and nitric oxide synthase (NOS)
due to oxidative stress induced by I/R, leads to post-translational
modiﬁcations of MLC1 and hence an increased degradation of these
proteins.
We reported previously, that inhibition of both MLCK and MMP-2
protects heart against I/R injury. The aim of the current study was to
explore if the addition of NOS inhibitor (1400 W) at subprotective
concentration to the mixture of subprotective concentrations of
MLCK and MMP-2 inhibitors (ML-7 and doxycycline (Doxy),
respectively) increase a synergistic protection and led to complete
protection of mechanical function of heart after I/R.

In 2017 the SIPMeL Working Group on Myocardial Markers
carried on a survey to verify the characteristics on the use of highsensitivity cardiac troponin (hs-cTn) assays in Italy.

Methods
Hearts extracted from anesthetized male Wistar rats (300–350 g)
were perfused in using the Langendorff model. After 25 min of
stabilization, hearts were subjected to global, no-ﬂow ischemia (20
min) in the presence or absence of inhibitors mixture and followed
by 30 min of reperfusion. Next to hemodynamic parameters
(coronary ﬂow, heart rate, left ventricular developed pressure)
biochemical markers of I/R injury were measured.

Methods
122 Laboratories answered to a 63-items-Questionnaire available
from 15 of May to 15 of December on the website of the Scientiﬁc
Society
(http://www.sipmel.it/it/comunicazione/notizie/109706).
The items dedicated to hs-cTn explored its diffusion, preanalytical
and analytical phases, criteria for set decision limits, control of
performance and laboratory-clinical interface.
Results
73% of surveyed Laboratories use hs-cTn (43.9% hs-I, 29.3% hs-T).
61.5% introduced hs-cTn in the last 5 years. In all cases the introduction
of hs-cTn induced a new relationship with the clinicians, but only 55%
of respondents deﬁned a protocol of use and one third shortened their
rule in/out time. Among those using hs-cTn, 95% set the decision limit
for myocardial injury to the 99° percentile, but few structures (22%)
differentiated it by variables (age and sex). Only 36.5% introduced
algorithms with delta values (58% a delta %). 90% of reports applied
correctly measurement units. 100% of respondents performed internal
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quality control (IQC) and 90% external quality assessment (EQA). The
introduction of hs-cTn had a positive impact on the intra-laboratory
Turnaround Time (TAT) but not on the total TAT.

concentration of 7 ng/L. Absolute differences between modules were
always lower than 3 ng/L for concentrations of b12 ng/L.
Conclusions

Conclusions
The data collected represent the current state of hs-cTn in Italy.
The comparison with the literature indicates that it is necessary a
continue work on adapting to guidelines in the clinical practice. The
main problem is the insufﬁcient communication between laboratory
and clinic, which constitutes a major limit to the potential
improvements that the introduction of hs-cTn could bring to both
patients and Health Organization.
doi:10.1016/j.cca.2019.03.406

T221

From an analytical point of view, these results demonstrate the
feasibility of using the 0 h/1 h hscTnT algorithm in a multimodular
setting.
doi:10.1016/j.cca.2019.03.407
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Cardiac troponins in the blood of patients with acute myocardial
infarction: In what forms do they exist?
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Background-aim

Background-aim

European Society of Cardiology recommends a validated 0 h/1 h
high-sensitivity cardiac troponin T (hscTnT) algorithm for evaluation
of patients with suspected non-ST-elevation myocardial infarction
(NSTEMI). The algorithm assigns patients to one of three categories:
‘rule in’ (treat), ‘rule out’ (discharge) or ‘observe’. ‘Rule in’ category
consists of patients with baseline hscTnT concentration of at least 52
ng/L OR a difference of at least 5 ng/L after 1 h. Patients are assigned
to ‘rule out’ category with baseline hscTnT beneath 12 ng/L AND
maximal difference of 3 ng/L after 1 h. The ‘observe’ group comprises
all remaining patients. We evaluated analytical applicability of the
algorithm in a multimodular setting which is suitable for higher
throughput and efﬁciency but potentially requires higher vigilance
over the analytical quality.

In the heart, cardiac Troponin I, cardiac Troponin T and Troponin
C form a ternary complex (ITC) that is responsible for the regulation
of muscle contraction. The measurements of cardiac Troponin I
(cTnI) and cardiac Troponin T (cTnT) in the blood of patients are
widely used for the diagnosis of acute myocardial infarction (AMI).
The goal of this study was to describe troponin forms – complexed
troponins, free molecules and their fragments - that appear in the
blood of patients over different time periods following infarction.

Evaluation of the analytical applicability of the 0H/1H highsensitivity cardiac troponin algorithm in a multimodular setting

Methods
A series of 8 serum samples were prepared with theoretical
hscTnT values ranging from 3 ng/L to 68 ng/L. A fraction of each
sample was distributed to the 6 AZ Delta laboratory departments and
each fraction was analyzed in tenfold for hscTnT on 6 different Cobas
e601 modules (Roche Diagnostics, Switzerland). Coefﬁcients of
variation (CV) were calculated on each module separately to assess
precision. Following bias (B) assessment, total error (TE) was
calculated for every module at each concentration level as TE = B
+ 1,65xCV. Advanced statistics were used to calculate total CV of the
analytical system comprising all e601 modules taking into account
load balancing of each individual module.
Results
hscTnT CVs within one module ranged from 0,7% to 1,5% at a
concentration level of 66 ng/L towards 0,0% to 8,1% at a concentration
level of 7 ng/L. TEs are maximally 5,5% at 66 ng/L while TE ranges from
6,6% to 21,3% at 7 ng/L. Total CVs of the analytical system for all
concentrations were lower than half the within-individual biological
variation of 30,5%, with the highest CV of 8,8% for the lowest

Methods
Heparin plasma samples were taken from 38 AMI patients and
analyzed by a gel ﬁltration technique, sandwich immunoﬂuorescent
assays (utilizing mAbs that were speciﬁc to different epitopes and
forms of troponins) and immunoprecipitation followed by SDS-PAGE
and Western blotting (WB).
Results
It was shown that the heparin plasma samples of AMI patients
contain a mixture of cardiac troponins: full-size ternary ITC complex;
ternary ITC complex with lower molecular weight (LMW-ITC), where
cTnT is truncated to an approximate 170–287 aar C-terminal
fragment; binary IC complex containing partially truncated cTnI;
several cTnT mid-fragments of 16–27 kDa that are not complexed
with other troponins. Almost all full-size cTnT and the major part of
a 29-kDa cTnT fragment are the components of ternary ITC complex.
Over a period of time, the ratio of full-size ITC decreases whereas the
ratios of LMW-ITC, IC-complex and small cTnT fragments increase.
Conclusions
It was shown for the ﬁrst time that a new form of ITC complex –
low molecular weight ITC - exists in the blood of AMI patients. At the
early stage of AMI, full-size ITC and LMW-ITC are the main troponin
forms. Meanwhile, over the course of the disease, the ratio of full-
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size ITC decreases, whereas the ratios of LMW-ITC, IC complex and
cTnT fragments increase.
doi:10.1016/j.cca.2019.03.408

T223
Performance evaluation of a new troponin T-high sensitive assay
with increased tolerance to biotin

Conclusions
The new cTnT-hs* assay provides substantially greater tolerance
to biotin interference, without affecting the performance of the
existing cTnT-hs assay, across all platforms evaluated. cTnT-hs* could
be used for patients with MS taking biotin up to 300 mg daily
without any special precautions.
doi:10.1016/j.cca.2019.03.409
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T224

Background-aim

a

Pending results of ongoing trials, future multiple sclerosis (MS)
therapies might comprise high-dose biotin regimens (δ300 mg
daily), producing a plasma biotin Cmax of δ1200 μg/L. Biotin N20 μg/
L may interfere with the existing Elecsys® Troponin T-high sensitive
assay (cTnT-hs; Roche Diagnostics). In this study, we evaluated the
performance of a new assay, cTnT-hs*, designed to eliminate biotin
interference.
Methods
Assessments were performed using up to two assay applications
(18 min/9 min [STAT]) on three analysers (cobas e 411/601/801).
Biotin interference with cTnT-hs* was determined by measuring
recovery in a series dilution of 11 samples with biotin concentrations
ranging from 0 to 3600 μg/L. Repeatability was evaluated in ﬁve
serum sample pools (n = 75 each). Method comparisons of cTnT-hs*
vs cTnT-hs, cTnT-hs* 18 min vs 9 min, and cTnT-hs* on different
analysers were evaluated using Passing-Bablok regression and
Pearson's correlation. Clinical concordance of cTnT-hs* vs cTnT-hs
(n = 300 Li-heparin plasma samples) was calculated.
Results
Recovery using cTnT-hs* (cobas e 601; 18 min) was ε99% for
biotin δ500 μg/L and ε96% for biotin δ1250 μg/L. For cTnT-hs*,
coefﬁcients of variation for repeatability (serum samples; mean cTnT,
8.528–9768 ng/L) were: cobas e 411, 1.0–13.8% (18 min) and 1.1–
11.7% (9 min); cobas e 601, 1.1–2.6% (18 min) and 0.9–2.5% (9 min);
cobas e 801, 1.2–4.9% (18 min) and 1.3–3.4% (9 min). High
correlation was demonstrated for all method comparisons: cTnThs* vs cTnT-hs using the 18 min application on cobas e 601 (y =
1.003× + 0.650; r = 1.000) and cobas e 801 (y = 0.999× + 1.04; r
= 1.000); cTnT-hs* using 18 min vs 9 min applications (cobas e 601;
y = 0.975× + 1.22; r = 1.000); and cTnT-hs* on each of the three
analysers using 18 min or 9 min applications. Clinical concordance
for cTnT-hs* vs cTnT-hs (cobas e 601; 9 min) was high using the
global (excluding US) 14 ng/L cutoff, with 95.3% negative and 100%
positive agreement; Passing-Bablok regression, y = 0.973× + 0.959
(r = 1.000).

Development of a candidate reference measurement procedure
for global standardization of serum/plasma apolipoproteins,
including apo(a)
R. Ruhaaka, Z. Kuklenyikb, J. Dittrichc, U. Ceglarekb, C. Cobbaerta On
Behalf Of The Ifcc Wg Apo-Msa,
Department of Clinical Chemistry and Laboratory Medicine, Leiden
University Medical Center, Leiden, The Netherlands
b
Division of Laboratory Sciences, Centers for Disease Control and
Prevention, Atlanta, GA, USA
c
Institute of Laboratory Medicine, Clinical Chemistry and Molecular
Diagnostics,
University
Hospital
Leipzig,
Leipzig,
Germany⁎Corresponding author.
Background-aim
Apolipoproteins (apos) are acknowledged as clinically relevant
markers for reﬁned cardiovascular risk assessment, and comparability of apo test results in time and space is important if global
application of decision limits is aimed at. A Reference Measurement
System (RMS) is available for apo A-I, B and (a), but these Reference
Materials are running out of stock. An international working group
from the International Federation for Clinical Chemistry (IFCC) aims
to develop a multiplex RMS for serum/plasma apoA-I, apo(a), apoB,
apoC-I, apoC-II, apoC-III and apoE, preferentially traceable to SI.
Methods
Mass spectrometry (MS) using bottom-up proteomics is an
emerging technique in the ﬁeld of clinical chemistry, which could
be highly suitable for accurate quantitation of serum/plasma apos,
including apo(a), irrespective of its size polymorphism. Three
candidate Reference Laboratories, each with their own MS instrumentation, are developing a harmonized candidate Reference
Measurement Procedure (cRMP) using a predeﬁned multistep
approach.
Results
Common measurement parameters were developed for 28
peptides, originating from all seven apo's. The kringle IV-2 independent peptide LFLEPTQADIALLK was selected for apo(a) quantitation.
Using synthetic peptide mixtures, only marginal differences in
performance were observed between the three instruments and
locations, with CV ranges of 0.7–8.5, 2.7–9.5 and 0.5–4.8% for the
three locations respectively. 0.33% DOC (g/v) was used as surfactant,
resulting in a stable digestion plateau within 3 h for peptides from
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apo A-I, (a), B, C-II and E. Further optimization is needed for apos C-I
and C-III. A linear response (r2 = 0.997) was obtained for apo(a) up
to 750 nmol/L in dilution series of a high apo(a) sample, indicating
quantitation independent of apo(a) size polymorphism.
Conclusions
A harmonized cRMP for serum apolipoproteins A-I, (a), B, C-I, C-II,
C-III and E has been developed which has potential for SItraceability. Critical evaluation of the method, including completeness of digestion and accuracy-based ring trials, is ongoing. In this
era of Precision Medicine, a proof-of-concept candidate Reference
Method for global standardization of apos is demonstrated using
quantitative bottom-up proteomics.

and plasma (heparin) for use on the VITROS® Systems. The VITROS®
hs Troponin I (hsTnI) assay uses an immunometric technique in
which cTnI present in the sample reacts simultaneously with
streptavidin-conjugated antibody, bound by biotin-BSA on the wells,
and a dual antibody-horseradish peroxidase (HRP) conjugate. The
amount of HRP conjugate bound is directly proportional to the
concentration of cTnI present in the sample. Time to ﬁrst result is 15
min.
Results

S. Jackson, E. Oliver, K. Smith, K. Michael, M. Cleary
Ortho Clinical Diagnostics, United States of America

The measuring range of the VITROS hsTnI assay is 1.50–30,000
ng/L. Limit of Blank (LoB), Limit of Detection (LoD) and Limit of
Quantitation (LoQ) were established according to CLSI-EP-17-A2. On
the VITROS Systems LoB range is 0.14–0.51 ng/L and LoD is 0.39–
0.86 ng/L. The LoQ concentration at 20%CV is 1.23 ng/L and 10%CV is
1.99 ng/L. In a CLSI-EP05-A3 precision study, ten (4 serum, 4 heparin,
2 control) precision pools with mean cTnI concentrations ranging
from 1.84 to 18,860 ng/L had within-run percent coefﬁcient of
variation (%CV) of 1.2% to 3.7% and within-laboratory %CV of 3.9% to
9.9%.
The 99th percentile Upper Reference Limits (URLs) were
established using the non-parametric statistical method from serum
and lithium heparin plasma of 952 healthy adults with normal
HbA1c, eGFR, and NT-proBNP. The URL is 11 ng/L (overall serum &
heparin), 9 ng/L (female serum & heparin), and 12 ng/L/13 ng/L
(male serum/heparin respectively).

Background-aim

Conclusions

The Joint European Society of Cardiology/American College of
Cardiology guidelines state that cardiac troponins (I/T) are the
preferred biomarkers for detection of myocardial injury, risk
stratiﬁcation in patients diagnosed with acute coronary syndrome,
and diagnosis of myocardial infarction. Because of the demand for
accurate and precise measurement of low troponin levels there is an
increased need for assays with improved analytical performance.

In conclusion, the VITROS® hs Troponin I demonstrates equivalent performance on the VITROS 3600 and ECi/ECiQ Immunodiagnostic and VITROS 5600/XT 7600 Integrated Systems, with a 10%CV
at a concentration lower than the URL and the ability to measure
cTnI above the LoD in N50% of a reference population.
⁎
Under Development

doi:10.1016/j.cca.2019.03.410

T225
Performance evaluation of the VITROS® hs Troponin I assay⁎ on
the VITROS® ECi/ECiQ and 3600 immunodiagnostic and VITROS®
5600/XT 7600 integrated systems

Methods
We have developed a rapid, fully automated high sensitivity assay
for the measurement of cardiac Troponin I (cTnI) in human serum

doi:10.1016/j.cca.2019.03.411

Clinica Chimica Acta 493 (2019) S199–S259

Contents lists available at SciVerse ScienceDirect

Clinica Chimica Acta
j o u r n a l h o m e p a g e : w w w. e l s e v i e r. c o m / l o c a t e / c l i n c h i m

Case report
M145

Background-aim

Overlap of chronic Hepatitis C and autoimmune hepatitis

Congenital analbuminemia is an extremely rare autosomal
recessive disorder diagnosed in adulthood. It is characterized by an
absence or a major decrease in the plasma concentration of albumin.
its frequency is estimated at less than 1/1000000. The clinical
presentation remains poor with asthenia, hypotension, oedemas and
hyperlipemia

S. Aatfaoui, F. Boulhen, I. Elfaiz, S. Elhentiﬁ, J. Elbakkouri, B. Farouqi
Laboratory of Immunology of CHU Ibn Rochd of Casablanca, Morocco
Background-aim
The overlap between chronic viral hepatitis C and autoimmune
hepatitis (HAI) is an unusual and delicate clinical situation that can
be diagnostically and therapeutically challenging.
Methods
It is the case of a women of 62 years-old, with no particular history,
presenting a fever, jaundice, and asthenia. A liver test has been
prescribed. The search for markers of viral hepatitis B and C is carried
out by chemiluminescence, the search for the viral load of the virus oh
hepatitis C virus was carried out by molecular biology. Antinuclear
antibodies were detected by indirect Immunoﬂuorescence (IFI) on
Hep-20-10 cells. Soluble antigens were objectiﬁed by dot blot.
Results
The biological assessment reveals Alanine minotransferase (AST)
at 231 IU/l and Aspartate aminotransferase (ALT) at 220 IU/l,
hypergammaglobulinemia at 30g/l, positive serology of HVC, a high
viral load at 6.19 106 IU/ml, anti-nuclear antibodies (AAN ) showed
cytoplasmic ﬂuorescence, the anti-DNAs were negative. Liver biopsy
revealed lymphoplasmocytic inﬁltrates and steatosis.
Conclusions
Overlap of autoimmune hepatitis and a viral hepatitis C is a
difﬁcult diagnosis, and the only way to have a conﬁrmation is to use
the anatomo-pathology.

Methods
We report the case of a 46-year-old woman with recurrent
erysipelas as antecedents and followed for primary lymphedema on
bilateral elephantiasis.
Results
our case presented on the biological assays a normal
proteinemia: 64g/l, a positive protein reactive C 136 mg/l and a
ver low rate of albuminenia on two consecutive assessments:
the ﬁrst dosage: 12.6g /l and the second dosage 9.45g/l, the
cholestérolemia 2.21g/l, the rest of the assessments was without
particularities. Plasma protein electrophoresis was requested on the
advice of the biologist who reported a major decrease of the
albumin fraction at 5.7 g/l and an increase in the other fractions of
electrophyte with alpha1 at 6.4 g/l, alpha2 at 13 g/l, 5g/l and
gamma at 24.1g/l.
Conclusions
congenital analbuminemia is an rarely reported anomaly in
literature, it is due to a mutation in the fourth chromosome, the
conﬁrmation is done by electrophoresis of plasma proteins (absence
of albumin band), it is tolerated in adults and remains, besides the
poor quality of life, without serious consequences.
doi:10.1016/j.cca.2019.03.414

doi:10.1016/j.cca.2019.03.413
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Iatrogenic hyponatraemia secondary to surgical irrigation during
transurethral resection of the prostate

A giant lymphedema revealing a congenital analbuminemia
F. Boulhen, S. Aatfaoui, M. Zinoune, N. Kamal
Laboratory of Biochemistry of CHU Ibn Rochd of Casablanca, Morocco

0009-8981/$ – see front matter

E. Millar, J. Newmark, S. Henery, K. Deans, B. Croal
Department of Clinical Biochemistry, Aberdeen Royal Inﬁrmary, United
Kingdom
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Background-aim
A 69 year old man was admitted on 13/11/18 for a Transurethral
Resection of the Prostate (TURP) for T3aN0M0 prostate cancer, and
suffered iatrogenic dilutional hyponatraemia secondary to surgical
irrigation. He had previously presented to his GP with nocturia and
difﬁculty voiding, and was found to have a PSA of 10.3ng/mL
(reference interval b4.0ng/mL). Initial examination revealed a smooth
prostate and CT and MRI imaging in July and August 2018 respectively,
showed no evidence of metastatic spread. He was commenced on
Triptorelin, a GnRH analogue designed to decrease secretion of FH/
LSH, with adjuvant radiotherapy planned post-TURP. In Sept 2018 a
bladder scan revealed a urine volume of 1.5 litres, and a long-term
catheter was sited. He had no other signiﬁcant past medical history.
Methods
We reviewed case notes and laboratory data to glean pertinent
information as it pertained to this case report.
Results
Routine bloods prior to his TURP procedure were within normal
parameters. The surgery was carried out on 13/11/2018. During the
procedure hypotonic sterile solution was used to irrigate. Postprocedure, he complained of blurred vision and became hypotensive.
His serum sodium was found to have dropped from 142mmol/L prior
to admission, to 120 mmol/L. This was managed with NaCl 0.9% and
furosemide, and his sodium improved to 127mmol/L the following
day, with it ultimately increasing to 134mmol/L on the day of
discharge.
Conclusions
There is an increased risk of TURP syndrome in procedures that
do not use isotonic solutions for irrigation, with prolonged surgical
exposure of the venous sinuses, and with procedures that last over
60 minutes. It occurs in 1-8% of TURP patients and carries a mortality
of 0.2-0.8%. It can present as late as 24 hours post procedure. Bipolar
resectoscopy can mitigate this risk by allowing for electrolytecontaining solutions (the concern being that unipolar resectoscopy
may dissipate current with electrolyte-containing solutions), though
risks of ﬂuid overload remain.
doi:10.1016/j.cca.2019.03.415

Methods
Newborn after emergency caesarean section.
Results
Postnatal analysis: Red blood cells (RBC) 2.71*106/uL [4-6.6],
haemoglobin (Hb) 11.7g/dL [14.5-23], hematocrit 33.4% [43.5-70],
reticulocytes 0.46% [0.59-2.07]. Positive placental culture to E.coli.
Rest of the analysis and physical examination were normal.
First month of life analysis: Baby presented severe anemia and
altered iron metabolism (Hb 6.5g/dL [10-17], mean corpuscular
volume (MCV) 111.7fL [85-120], reticulocytes 0.3% [0.59-2.07], iron
175ug/dL [30-160], ferritin 507.4ng/mL [15-150]). Hematological
study showed macrocytic anemia, negative direct Coombs test,
reticulocytopenia and anisocytosis. Postinfectious anemia was initially suspected, so infant was ﬁnally hospitalized.
Third month of life analysis: Baby was afebrile, still pale and weak
(Hb 8.2g/dL [9.5-13.5], reticulocytes 0.23% [0.59-2.07], iron 172ug/dL
[30-160], ferritin 581.3ng/mL [15-150]) but exhaustive exploration
and complementary test were negatives. Finally heterozygous
mutation c.375-1GNA after the sequencing of the RPS19 gene was
found.
Conclusions
It is a pure congenital erythroid aplasia of autosomal dominant
inheritance with incomplete penetrance. It is characterized by
macrocytic anemia without reticulocytosis and decreased erythroid
precursors in the bone marrow. Differential diagnosis:
erythroblastopenia secondary to infections and transient
erythroblastopenia of the infant. The onset of clinical manifestations
is earlier than in Fanconi anemia, usually appears at 2-3 months of
age, but it may be present at birth. Patients are at risk of developing
malignant diseases.
The thoroughness in the exploration and the laboratory tests
carried out allowed the correct diagnosis. Thanks to the rapid
implantation of treatment with red blood cells transfusions, the
infant´s quality of life improved. Currently, the baby is monitored and
treated with periodic transfusions.
doi:10.1016/j.cca.2019.03.416

M149
Acute promyelocytic leukemia. Clinical case report

M148
Blackfan-Diamond anemia. Clinical case report
B. De Alba Iriartea, M. Lacasta Esaina, I. Perez Casasa, J.A. Wong
Artetaa, M.A. Zarco Fernandeza, D. Monzon Casadob, M.M. Gradin
Purroya, M.E. Redin Sarasolaa
a
Clinical Biochemistry Laboratory, Donostia University Hospital, Donostia-San Sebastian, Spain
b
Immunology Laboratory, Donostia University Hospital, Donostia-San
Sebastian, Spain

B. De Alba Iriarte, M.E. Redin Sarasola, J. Barado Hualde, R. Cabezon
Vicente, M.J. Izquierdo Vicente, P. Pascual Usandizaga, R. Oliveros
Conejero, A.M. Irurzun Moran
Clinical Biochemistry Laboratory, Donostia University Hospital, Donostia-San Sebastian, Spain
Background-aim
Acute promyelocytic leukemia (APL) is a subtype of acute
myeloid leukemia (AML-M3) that presents speciﬁc cell morphology,
consumption coagulopathy and hemorrhagic complications.

Background-aim
Methods
Blackfan-Diamond Anemia (BDA) or congenital erythroblastopenia
is presented in childhood as severe anemia with an isolated change of
erythroid series and normality on the rest of blood cell lines.

42-year-old man attended to the emergency room due to
asthenia, febrile sensation and purpuric lesions of 4 days of
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evolution. No abdominal pain, no apparent infectious focus. No
medical history of interest.

autoimmune diseases). They can present with general symptoms,
arthralgias, renal, neuropathic and cutaneous affectations.

Results

Methods

Emergency blood test altered:
Lactate dehydrogenase (LDH) 481U/L [135-250], C-reactive
protein (CRP) 38.1mg/L [0-5], red blood cells (RBC) 2.15*106/
⎧L [4.3-5.6], haemoglobin (Hb) 7.3g/dL [13-17], platelets 9*103/
⎧L [140-400], leukocytes 3.84*103/⎧L [3.8-10], neutrophils 20%
[40-75] and 0.76*103/⎧L [1.6 -7.5], monocytes 59% [3.5-12] and
2.27*103/⎧L [0.2-0.9].
Anemia, neutropenia, monocytosis, blasts and thrombocytopenia
forced to check the blood smear. 64% of atypical promyelocytes was
observed. All-trans retinoic acid (ATRA) and dexamethasone were
quickly established.
Supplementary tests:
Prothrombin time (PT) 1.51 [0.85-1.2], ﬁbrinogen 153mg/dL
[200-400].
Bone marrow aspirated: 67% of atypical promyelocytes, with
bilobed nucleus and multiple Auer rods sometimes referred to as
Faggot cells.
Inmunophenotype: 58% myeloid blasts, CD117+/CD34-/CD45+/
CD71+/CD64+/CD33++/CD13+/CD15-/HLA-DR-, compatible with
AML-M3.
Carotype: 46,XY t(15;17)(q22;q12).
Fluorescence in situ hybridization (FISH): PML/RAR〈 rearrangement.
The patient progressed favourably after treatment.

A 63-year-old woman came to the emergency department with
pain in the lower limbs and violaceous-blackish color of both feet of
2 weeks of evolution associated with functional impotence. Recent
weight loss of 10 Kg.
Physical examination: signs of distal ischemia of the lower limbs,
with digital necrosis in feet.
Large vessel arterial disease is ruled out.
Analytical: blood count, coagulation study, PCR, liver and kidney
function study within normal limits. The serological studies for
cytomegalovirus and Epstein-Barr virus, as well as the quantiferon
and the serial blood cultures were negative. No alterations of the
markers tumor, thyroid hormones, homocysteine, ANAs, ENAs,
ANCAs and rheumatoid factor. VIH, hepatitis B and C negatives.
Proteinogram and immunoﬁxation without alterations. Positive
Cryoglobulins: volume of precitpitated 20%. Electrophoresis and
subsequent immunoﬁxation was conﬁrmed to be composed of
immunoglobulins polyclonal
The presence of hepatosplenic and adenopathic involvement was
ruled out.
Given the only laboratory ﬁnding of cryoglobulins and after ruling
out intercurrent infections, hepatitis C, a neoplastic and haematological
process with considerable reliability, negative immune status and
negative rheumatoid factor is diagnosed as Essential Cryoglobulinemia.

Conclusions

Results

The interest of this case lies in the importance of establishing
the treatment quickly. Pancytopenia, fever, purpuric syndrome
and elevated LDH should suggest an acute leukemia. Diagnostic
conﬁrmation requires peripheral blood smears, myelogram,
immunophenotype and genetic tests.
APL represents 10% of AML cases in adults. The average age of
diagnosis is 40 years old. It is characterized by atypical
promyelocytes, t(15;17)(PML/RAR〈 fusion gene) and potentially
devastating coagulopathy with a high risk of mortality. It is a
medical emergency that requires immediate treatment. It is the only
type of leukemia that responds to ATRA.
It is important to highlight the importance of the peripheral blood
smear, in which atypical promyelocytes were found, which immediately guided the diagnosis.

He begins steroid treatment and cyclophosphamide cycles with
poor response. Plasmapheresis sessions are started, avoiding the
progression of ischemia, but without being able to avoid transmetatarsal amputation of the affected ﬁngers. Studies of cryoglobulins
were periodically requested for follow-up.
Conclusions
Cryoglobulinemia not associated with other entities is very
infrequent and usually has a more aggressive presentation, with
predominance of renal, neuropathic and peripheral circulation
involvement. Plasmapheresis may be necessary to reduce circulating
levels of cryoglobulins and prevent progression. The clinical
evolution and the determination and measurement of circulating
cryoglobulins are the pillars for the follow-up of these patients.

doi:10.1016/j.cca.2019.03.417
doi:10.1016/j.cca.2019.03.418
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Essential cryoglobulinemia: A case report
About a case: Study of adenocarcinoma in pericardial ﬂuid
S. De Las Heras Florez, M. Carretero Perez, C.T. Sanz Diaz
Servicio De Análisis Clínicos, Hospital Universitario Nuestra Señora De
Candelaria, Santa Cruz De Tenerife, Spain
Background-aim
Cryoglobulinemia is the presence in the blood of proteins that
precipitate in vitro at low temperatures and dissolve at 37°C. It affects
the arteries of small and medium caliber, and the veins. There is a
deposit of immunocomplexes in the walls of the vessels. The majority
is associated with other diseases (B cell neoplasms, hepatitis C and

Y. Douhal, A. Villar Fernández, V. Benito Zamorano, M.J. Gaspar
Blázquez, R. Granados Carreño, G. Sánchez Helguera, T. Pascual
Durán
Hospital Universitario de Getafe, Spain
Background-aim
Studying biological ﬂuids in clinical practice is an extended
technique realized by clinical laboratory and pathological anatomy
laboratory (PALab). Pericardial ﬂuid is found between the two layers

Abstracts / Clinica Chimica Acta 493 (2019) S199–S259

of the pericardium reducing the friction originated in the heart when
blood is pumped to the body. Pericardial effusion occurs when there
is an excess of ﬂuid between these two membranes due to an
inﬂammation or imbalance in homeostasis.
Methods
Patient who came to the emergency room due to dyspnea of
effort of two months of evolution. Thoracic CT was performed
showing: left supraclavicular, axillary, paravertebral and mediastinal
adenopathies; pericardial effusion, edema and right pleural effusion.
The patient was admitted to the coronary unit. Sample of pericardical
ﬂuid was sent to both laboratories.
Results
The study in the clinical laboratory presented two types of nonleukocyte cells: on the one hand, clusters of large cells forming
syncytia with a low nucleus-cytoplasm(n-c) ratio; on the other hand,
aggregates of smaller cells with greater n-c relationship, presenting
basophilia and cytoplasmic granulation. The sample was remitted to
PALab due to the results and the suspicion of lymphoma. Cytological
study showed three-dimensional groups and little cohesive groups of
epithelial cells that presented basophilic cytoplasm, occasionally
vacuolated and undeﬁned limits. Nucleuses were round with lumpy
chromatin and irregular nucleolus; diagnosing adenocarcinoma. In
addition, the immunohistochemically study (IHC) presented marked
immunoreactivity for CK7, partial positivity for CerB-B2 and absence
of staining for TTF1, CK20 and estrogen receptors.
Subsequently, a bronchial biopsy of the left upper lobe was
analyzed presenting a neoplasia proliferation of glandular architecture formed by cells with marked nuclear atypia. Afterwards, IHC
study was performed showing positivity just for Cadherin.
Since the IHC ruled out the possibility of being an ovarian,
pulmonary or breast primary tumor, a possible gastric origin was
suggested. Biopsies of body and gastric antrum were carried out,
both negative for malignancy so the patient remained under study.
Conclusions
It is important to highlight the need of carrying out a
multidisciplinary work to ensure a good diagnosis.
doi:10.1016/j.cca.2019.03.419

M152

be: either primary, when a couple does not have any living children
from previous pregnancies; or secondary, when a couple has had
normal and successful pregnancies before. Infertility, on the other
hand, is deﬁned as being incapable of carrying a pregnancy until the
childbirth. There may be pregnancies, but they will end in
miscarriages.
Methods
A couple came to our human reproduction unit because of two
years of primary sterility. The female, was 27 years old with a body
mass index (BMI) of 28 and irregular menstruations. She had a basic
check carried out that included a normal hysterosalpingography of
her left and right fallopian tubes with a negative papanicolaou test.
She also had a negative serology for hepatitis B and C as well as for
syphilis and human immunodeﬁciency virus (HIV).
The 28 years old male, had a surgical history of inguinal
hernioplasty, he also carried out a basic test for sterility with a
negative serology and two separate seminograms 14 days apart each.
Nine months later the patient returned to our human reproduction unit to carry out another seminogram. On this ocassion the
semen smelled strongly like lye and 100% of the sperm were
observed inmobile. Making the anamnesis of the patient lead us to
suspect that this new result may be due to the consumption of
Diuracil Complex for several month. He was advised to stop taking
this medicine and then he was cited again in January of 2019 for the
realization of a new sperm analysis.
Results
The results of seminograms were as follows:
1st Seminogram (January 2018): pH of 7.8, 23 million spermatozoids per millilitre and 33% of Progressive motility.
2nd Seminogram (February 2018): pH of 7.8, 18 million
spermatozoids per millilitre with 11% of Progressive motility.
3rd Seminogram (November 2018): pHN 8.0 with 100% of
immobile spermatozoids
4th Seminogram (January 2019): pH 8, 48 million spermatozoids
per millilitre and 54% of Progressive motility.
Conclusions
The alkalization of the semen and the decrease in the Progressive
motility were due to the patient taking Diuracil complex which
contains (Bearberry and potassium citrate) responsible for the
alkalizing effect
doi:10.1016/j.cca.2019.03.420

Alkaline semen as male sterility factor: Case report
T. Hernandez Lemesb, C. Fernandez Prendesa, M. Kassih Ibrahima, J.
Paco Ferreiraa, H. Cabrera Validoa, A.M. Sanchez De Abajoa, G. Garcia
Aguilara, T. Dorta Ramosa, M. Castillo Suareza
a
Servicio de analisis clinico y bioquimica clinica, Complejo Hospitalario
Universitario Insular-Materno Infantil, Las Palmas De Gran Canaria, Spain
b
Servicio de analisis clinico y bioquimica clinica, Complejo Hospitalario
Universitario Insular-Materno Infantil, LAS PALMAS DE GRAN CANARIA,
Spain
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Genetic counselling on congenital adrenl hyperplasia in carries of
mild variants
Á. Gragera-Martinezb, P. Carrascob, L. Herranz Arrieroa, I. Rico
Vazquezb, A. León-Justelb
a
Badajoz University Hospital, Spain
b
Juan Ramón Jiménez University Hospital, Spain

Background-aim
Background-aim
According to the word health organization (WHO). Sterility is
deﬁned as being incapable of conceiving a child after twelve months
of frequent and unprotected sexual intercourse. It is considered to

Congenital adrenal hyperplasia (CAH) is a genetic disease caused
by mutations in the CYP21A2 gene, which encodes protein 21
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hydroxylase. The disease has an autosomal recessive inheritance;
both homozygotes and compound heterozygotes can be found.
The clinical guidelines of the disease indicate that it is not
necessary to carry out a study in the couple of carriers or in patients
that are carriers of variants that give a mild phenotype, because even
if it is agreed with variants that give a severe phenotype of the
disease in less than 3% of these patients would be faced with a severe
phenotype, due to the combination of a mild and a severe variant.
This disease has two clinical variants, the classic caused by the
called severe variants, which runs from the time of birth and can be
fatal, and the non-classical caused by mild variants, which occurs
with virilization in women and early puberty
Methods
We present the case of two women, who come to the genetic
counseling because they want to know if they are carriers of the p.
V282L variant in the CYP21A2 gene, since their sister is diagnosed
with the non-classical form of CAH and presents this variant in
homozygosis.
Results
We explain why it is not indicated to perform the study in
couples of patients with mild variants, such as p.V282L
Conclusions
The p.V282L mutation, in combination with another one,
although it is called severe, gives rise in most cases to the nonclassical form of CAH. Recently, it has been described that less than
3% of patients, who have this variant and another, whether mild or
severe, can develop the classic phenotype of CAH.
The study of carriers is only useful in the case of serious
mutations in the CYP21A2 gene that may give rise, in combination
with another severe variant, to the classic phenotype of congenital
adrenal hyperplasia.
Relatives and partners of carriers of mild mutations, such as p.
V282L, should not be tested since prenatal replacement therapy or
prenatal or preimplantation diagnosis is not recommended in these
cases
doi:10.1016/j.cca.2019.03.421

Methods
The aim of this report is to show an rare case of gamma heavy
chain disease in a 31 year old female patient with large granular
lymphocytic leukemia focusing on the laboratory presentation. The
gel electrophoresis,capillary electrophoresis, immunotyping, blood
smear, bone marrow TCR gene rearrangements and phenotype can
aid in the diagnosis of this case.
Results
The clinical, biochemical, haematological, and histological ﬁndings help to diagnose gamma heavy chain disease associated with T
large granular lymphocytic leukemia.
Conclusions
gHCD and LGL leukemia share some similar clinical features.It
could result in a diagnostic dilemma.The pathogenesis of gHCD and
LGL currently remains unclear,however, the different diagnostic
method may contribute to a clearer understanding of its clinicopathological features.
doi:10.1016/j.cca.2019.03.422

M155
Massive intravascular hemolysis due to clostridium perfringens
septicemia: A case report
M. Ruiz, A. Puiggròs, A. Garcia, À. Bosch, Y. Zboromyrska
CLILAB Diagnostics, Spain
Background-aim
Clostridium perfringens septicemia is a rare and a fatal disease
with a mortality rate up to 70-100% if accompanied with massive
intravascular hemolysis (7-15% of the cases). Early diagnosis
improves the survival possibilities.
Methods
Exposition of case report

M154
Gamma heavy chain disease associated with T large granular
lymphocytic leukemia
P. Li, L. Qiu, W. Su, J. Han, J. Zhang, D. Li
Department of Clinical Laboratory, Peking Union Medical College
Hospital, Peking Union Medical College, Chinese Academy of Medical
Science, Beijing
Background-aim
Gamma heavy chain disease (gHCD) is a rare lymphoproliferative
disorder characterized by the production of a truncated immunoglobulin heavy chain.Fewer than 200 cases have been reported in the
literature. gHCD is associated with a variety of underlying lymphoproliferative disorders.Large granular lymphocyte (LGL) leukemia is
another rare lymphoproliferative disorder.It is rare that two kind of
rare disease happened in the same patient.

Results
An 83-year-old man came to Emergency Department with fever,
bilious vomiting, and diarrhea. He was diagnosed with arterial
hypertension, prostatic hyperplasia, chronic renal disease, Parkinson
and gout. Six months prior, he also had an acute cholecystitis.
Laboratory data were: 118x109 platelets/L (normal range [NR] 140400), 26.3x109 leucocytes (NR 3.9-9.5), creatinine 156.5 μmol/L (NR
b115), bilirubin 92 μmol/L (NRb17), alanine aminotransferase 2.23
μkat/L (NRb0.7), C-reactive protein 71 mg/L (NR b3), procalcitonine
53 ng/mL (NR b2) and lactate 6.3 mmol/L (NR b2). Microbiological
cultures were requested (urine, stool and blood). The patient started
intravascular antibiotic.
After 24 hours, hemoglobin levels decreased strongly (from 175
g/L to 112 g/L) accompanied with reticulocytosis. Serum sample was
abnormally dark and was reported as hemolyzed. Hemolysis
parameters were: uncojugated bilirubin 85.7 μmol/L (total bilirubin
122.5 μmol/L) and LDH 114 μkat/L (NR b4.02). Direct antiglobulin
test was negative.
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A review of blood smear revealed the presence of microspherocytes. Falsely elevated platelet count on impedance was
caused by micro-spherocytes. Platelet count was 40 x109/L after 48
hours of admission. Renal function was drastically damaged,
creatinine increased to 678 μmol/L in 48 hours and patient became
anuric and started hemodialysis. Clostridium perfringens was
isolated in blood. Despite antibiotherapy and hemodialysis sessions,
the patient died at 37 days after the admission.
Conclusions
Massive intravascular hemolysis is a complication in Clostridium
perfringens infection due to the alphatoxin phospholipase C
lecithinase that hydrolyses red blood cell membranes. The rapid
worsening of this disease is also caused by the 7-minute doubling
time of the organism.
Differential diagnosis between infection diseases and non-infection diseases has to be considered in a patient who presents fever
and signs of hemolysis. Accurate revision of peripheral blood ﬁlms
are clue for proper diagnosis to detect hemolysis.
doi:10.1016/j.cca.2019.03.423
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Pleural ﬂuid examination
adenocarcinoma

assessing

diagnosis

of

lung

L. Valiña Amadob, J.A. Delgado Rodrígueza, A. Rubio Alaejosa, M.B.
Badal Cogula, M.M. Parera Rossellóa
a
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Spain
b
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Research Group in Advanced Therapies and Clinical Oncology Biomarkers (IdISBa), Spain
Background-aim
Patients with cancer are at increased risk for venous thromboembolism (VTE) due to a hypercoagulability status (Trousseau sign of
malignancy) that accompanies this illness. The study of cancer in
patients with VTE is a controversial approach. Tumor marker (TM)
analysis in pleural ﬂuid and serum has been subject of diverse studies
and consequently different cut-off points have been stablished.
An 86-year-old male patient attended the Emergency Department
complaining for progressive dyspnea for the past three days. D-dimer
analysis revealed a concentration of 1 000 ng/mL (normal values: 0230 ng/mL) suggestive of deep venous thrombosis, later conﬁrmed
by CT scan, disclosing a pleural ﬂuid as well.
A diagnostic thoracentesis was performed. After panoptic stain,
pleural ﬂuid cytomorphological examination showed: clusters of
cells with highly basophilic cytoplasm, increased nucleus:cytoplasm
ratio, prominent and excentric nucleoles; thus indicative of a
malignant lineage.

Also Gu et al suggested cut-off for tumor markers were taken into
account for the former purpose.
Results
At admission, TM in pleural effusion yielded the following results:
CA125: 2 045 U/mL; CA19.9: 23.68 U/mL; CA15.3: 137.3U/mL; CEA: 1
441.43 ng/mL; NSE: 97.78 ng/mL. These values dramatically exceed
the cut-off points suggested by Gu et al (CA125: 644.30 U/ml;
CA19.9: 12.08 U/ml; CEA: 3.35 ng/ml; NSE: 9.71 ng/ml) as well as
those by Trapé et al for their single cut-off strategy (201 U/mL, 82 U/
mL y 60 ng/mL for CA19-9, CA15-3 y CEA respectively).
The ratio TM in pleural ﬂuid/TM in serum (F/S ratio) was: CA125:
13.84; CA19.9: 11.38; CA 15.3: 5.59; CEA: 73.74, NSE: 1.85. Trapé et
al suggested a global cut-off N1.2 for F/S ratio combined with a low
cut-off in a second strategy for classifying pleural effusions. Both
strategies indicated a primary lung neoplasm.
Conclusions
The combination of at least one TM above de upper reference
value and F/S ratioN1.2 offers a sensibility of 77% and 98.2%
speciﬁcity, and is especially interesting in those patients in whom
invasive procedures are contraindicated.
The patient was not a candidate for aggressive intervention and
due to his critical condition died a few days later.
The pathological examination conﬁrmed the diagnosis of lung
adenocarcinoma.
doi:10.1016/j.cca.2019.03.424

M157
Use of procalcitonin in a pancreatitis patient
I. Adawib, A. Millera, J. Attiasb
a
Intensive care unit, Rambam Health Care Campus, Haifa, Israel
b
Stat Laboratory Department, Rambam Health Care Campus, Haifah,
Israel
Background-aim
Background: Procalcitonin (PCT) is the peptide precursor of the
hormone calcitonin, which is secreted from the thyroid, lung and
intestine. The production of PCT increases in response to a proinﬂammatory stimulus, particularly when it is bacterial invasion. PCT
is mainly used to guide initiation and duration of antibiotics
treatment in acute respiratory infections or as one of the markers
for sepsis diagnosis and its prognosis. While the baseline levels in
most adults are very low (b 0.5ng/ml), the level of PCT can increase
to more than 400 times baseline whenever endotoxin enters the
bloodstream.
Aim: To describe an unusual use of PCT as a decision tool to
initiate antibiotics and determine their efﬁcacy in a patient with
pancreatitis.

Methods
Methods
CA125, CA19.9, CEA and CA15.3 were analysed in Architect
i2000SR (Abbott Diagnostics) analyzer.
NSE was analyzed in cobas e411 (Roche Diagnostics) analyzer.
To determine the malignant nature of the pleural ﬂuid Trapé et al
strategy for pleural ﬂuid classiﬁcation based on a low cut-off values
combined with F/S ratioN1.2 was considered.

Methods: A 45 years old male was admitted to the surgical ward
due to Pancreatitis. On admission, C-reactive protein (CRP) was 0.31
mg/dl (normal range b5mg/dl). The blood cultures drawn at the
patient admission came back negative. Four days later, his condition
deteriorated. He developed a multi organs failure and was
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transferred to the intensive care unit (ICU). In order to decide
whether the patient developed an infection and antibiotic treatment
should be administered, PCT and CRP were measured. Thereafter
serial PCT and CRP tests were analyzed.
Results
Results: Our results show that the ﬁrst PCT result and the CRP
order at the same day were very high (N200ng/ml and 62.05mg/dl
respectively). Shortly after starting antimicrobial therapy, PCT and
CRP gradually decreased. Two days later PCT and CRP were 91.56ng/
ml and 29.11 mg/dl respectively. After ﬁve days’ treatment, PCT
continued to decrease to 29.6ng/ml and CRP stayed unchanged
(30.99mg/ml). All the blood cultures drawn during this period were
negative.

Results
A 56 year old male with a history of ulcerative colitis was referred
to Neurology for pain in the left shoulder and CK elevation. A
physical examination does not present muscle weakness. Analytically, CK stands out at around 1600 U/L (Normal b190U/L), recovery
of 9% in precipitation with polyethylene glycol (PEG), normal
aldolase, myositis blott and negative ANA. In the whole-body
magnetic resonance, no signiﬁcant alterations were observed. Before
clinical, analytical and imaging data, and having ruled out the most
prevalent causes of hyperkemia, CK isoenzymes were determined by
electrophoresis to discard Macro CK, resulting in a different image
than usual, with migration more delayed than CK-MM, compatible
with Macro CK type 2 in 100%.
Conclusions

Conclusions
Conclusions: Even though studies haven’t found PCT score to be a
reliable tool regarding the initiation of antibiotics in critically ill
patients, in this case, the use of PCT clearly helped the physician
decide to treat the patient with antibiotics and, permitted monitoring the treatment’s efﬁcacy. This approached contributed to his
clinical improvement

The presence of clinical discordance with the results of CK and
CK MB, together with a percentage of CK MBN 25%, should make us
suspect the presence of a macroenzyme. The recognition and
understanding of macrocreatin kinases is fundamental for a
correct interpretation both in the laboratory and in clinical
management.
doi:10.1016/j.cca.2019.03.426

doi:10.1016/j.cca.2019.03.425
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Laboratory detection of macro creatinphosphokinase: a case
report
C. Aguado-Codina, A. Redondo-Aguirre, M.L. Martínez-Triguero, A.
Alba-Redondo, B. Laíz-Marro
Department of Clinical Analysis, University and Polytechnic Hospital La
Fe, Valencia, Spain

A rare low-density lipoprotein receptor (LDLR) gene mutation
associated with heterozygous familial hypercholesterolemia
M. Ortiz Espejo, R. Batanero Maguregui, C. Montalban Carrasco, M.
Piedra León, R. García Sardina, C. Esparza Del Valle, A. Moyano
Martínez, S. Diez Espiga, M. Iturralde Ros
Hospital Universitario Marqués de Valdecilla, Santander, Spain
Background-aim

Background-aim
Creatine phosphokinase is a cytosolic enzyme, related to muscle
cells. It is constituted by two subunits (M and B). There are three
isoenzymes: CK BB: predominantly in smooth muscle, mostly brain.
CK MB: Present in heart muscle by 80% and CK MM: Skeletal muscle
95%. There is another, structurally different form that is present in
mitochondria (mitochondrial CK), which is rarely released into
circulation. Hyperkemia is the elevation of serum CK 1.5 times or
more the upper limit of normal. Macro Creatin phosphokinase
(Macro-CK) is an uncommon cause of Hyperkemia, they are
complexes with high molecular weight and an electrophoretic
mobility different from the rest of CK isoenzymes. There is no clear
association between the presence of a macroenzyme and a speciﬁc
organic disease, perhaps because of its low prevalence. There are two
variants, Macro CK type 1, complex formed by a CK isoenzyme and
an immunoglobulin, represents a marker of cellular injury; and the
Macro CK type 2, an oligomeric form of mitochondrial CK, related to
neoplastic processes.
Methods
The method for the determination of CK is a test by ultraviolet
radiation. Isoenzyme determination was performed by electrophoresis.

Heterozygous familial hypercholesterolemia (FH) is an inherited,
autosomal dominant disorder. Different types of mutations result in
reduced capacity to clear low-density lipoprotein cholesterol (LDLc)
from the circulation resulting in elevated LDLc levels and increased
risk of premature cardiovascular disease.
Methods
47 years old male patient who was diagnosed with familial
hyperlipidemia receiving treatment. Father with a history of
premature cardiovascular disease. At the time of the study the
patient presented cholesterol 252 mg/dL, triglycerides 228 mg/dL
high-density lipoprotein cholesterol (HDLc) 30 mg/dL, LDLc 176 mg/
dL, apolipoprotein B (Apo B100) 134 mg/dL and familial hypercholesterolemia score 7. Samples were sent to the reference center for
genetic study and were analyzed by Next Generation Sequencing
(NGS) and Sanger sequencing on the Illumina HiSeq 1500 platform
using a library that includes six FH-related genes: apolipoprotein-B
gene (APOB), apolipoprotein-E gene (APOE), low density lipoprotein
receptor gene (LDLR), low density lipoprotein receptor adaptor
protein 1 gene (LDLRAP1), proprotein convertase subtilisin/kexin
type 9 gene (PCSK9) and solute carrier organic anion transporter
family member 1B1 gene (SLCO1B1).
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Results
The genetic variant NP_000518.1:p.Phe530Profs*8 NM_000527.4:
c.1587-5_1617del NC_000019.9:g.11226765_11226800del was identiﬁed in heterozygosis in the LDLR gene. It consists of a deletion of 36
nucleotides in the coding zone of the protein that would alter the
protein reading frame (frameshift) generating a truncated and
dysfunctional protein. This variant has not been previously described. It is associated with the development of the disease since it
causes the loss of LDLc receptor function, which is the basis of the
physiopathology of the disease associated with mutations in LDLR.
An aggressive lipid-lowering treatment was chosen (the response to
the treatment could be suboptimal) since the patient was diagnosed
with FH.

reported. BSA were initiated and she was transferred to ICU. Upon
arrival she was tachycardic and dispneic. In spite of support
measures she presented two episodes of cardiac arrest and died
within a few hours.
October 2018, a 65-year-old man with diabetes, DL, chronic
pancreatitis and prostate adenocarcinoma underwent an elective
prostatectomy. The day after surgery reported persistent abdominal
pain and oliguria. Blood tests showed high bilirubin, acidosis and
leucocytosis. At explorative laparoscopy rectum necrosis was found,
all the necrotic material debrided and BSA initiated. Massive
hemolysis was detected at this point. He was sent to ICU after
surgery but he became hypotensive and tachycardic with septic
shock and DIC. He died 24 hours later.
Results

Conclusions
FH can lead to serious cardiac complications. It is imperative to
conﬁrm the FH diagnosis by genetic testing and to provide
thoughtful evidence that genetic testing-based cardiovascular risk
disclosure could enhance the prognosis of patients with FH.
doi:10.1016/j.cca.2019.03.427

M160
Fatal massive hemolysis by clostridium perfringens: Three cases
report
A. Fernandez Uriartea, T. Villalba Hernandezb, J. Medina Ugarellib, M.
Xercavins Vallsc
a
Catlab, AIE, Terrassa, Barcelona, Spain
b
Hematology, Catlab, AIE, Terrassa, Barcelona, Spain
c
Microbiology, Catlab, AIE, Terrassa, Barcelona, Spain

All of them were oliguric. Blood cultures of the three patients
were positive for C. perfringens.
Conclusions
The early recognition of this feature and rapid start of effective
therapeutic measures (surgery, antibiotics, dyalisis) are essential to
try to avoid this fatal outcome. Although massive hemolysis can
interfere with analysis it’s important to detect which parameters are
reliable and could be crucial to guide treatment.
doi:10.1016/j.cca.2019.03.428

M161
Visual acuity loss in a patient with alcoholic liver disease
D.K. Anita, C.C. Gallardo Escribano, A.R. Monsalud
Regional University Hospital of Málaga, Spain

Background-aim
Background-aim
Clostridium perfringens, a gram-positive anaerobic bacillus, is
commonly found among commensal bacteria of human gastrointestinal tract. Usually non pathogenic, it may cause severe infections
with gas gangrene, cellulitis and fasciitis. Sepsis is uncommon, but
may cause a devastating, often fatal, massive intravascular hemolysis
induced by alpha toxin, a phospholipase C that hydrolyzes phospholipids from the cell membranes causing tissue damage.
In a retrospective review only 40 cases of massive hemolysis
associated to C. perfringens have been reported in 20 years. We
present here three cases detected in our laboratory in three months
from two different hospitals

Visual acuity (VA) loss is a very common symptom in many
ophthalmological conditions, originating at any point of the ophthalmic route and with presentation at any age.
For the diagnosis of VA loss, it is important to study whether it is
permanent/transient, the speed of onset, whether it is painful or not,
whether it is monocular/binocular and whether there are other
symptoms associated.
The most frequent causes of progressive vision loss are:
ametropias, cataracts, chronic open-angle glaucoma, chronic retinal
diseases (age-related macular degeneration, diabetic retinopathy)
and degenerative myopia, among others.

Methods
Methods
August 2018, a man, aged 72, with hypertension (HTA) and
dislipemia (DL) arrived to the ER after one day of mild fever, shivering
and diarrhea. All blood test tubes were totally hemolyzed thus C.
perfringens sepsis was suspected. He was transferred to intensive care
(ICU) because of respiratory worsening, broad spectrum antibiotics
(BSA) were administered, but the patient rapidly deteriorated and
died 24 hours after his arrival to the hospital.
One month later, a 76-year-old woman with HTA and DL came to
the ER because of a 2-day epigastric pain, without fever. She was
hypotensive and tachycardic with painful abdomen. Abdominal scan
showed multiple liver necrotic lesions. Massive hemolysis of blood
samples was noted and only severe anemia and acidosis could be

Case report.
Results
A 56 year old man presented with a 6 week history of progressive
visual acuity loss in both eyes, with increasing ocular pruritus and
bilateral conjunctival hyperemia.
He had a history of chronic alcoholism and presented alcoholic
liver cirrhosis.
He was diagnosed with bilateral punctate keratitis, with visual
acuity 0.1 unrelated to said keratitis, and normal macular optical
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coherence tomography (OCT) and so, sent to the Neurology
department for further study.
Upon admittance, a cranial magnetic resonance was performed,
with no acute ischemic lesions being observed, and a blood test
reﬂected normal levels of vitamin B1, B12 and folic acid.
Serological tests and cerebrospinal ﬂuid tests were also normal.
Further blood samples were drawn, to test for nutritional status,
given the symptoms of visual loss and liver disease, yielding an
undetectable level of vitamin A (normal range: 20-80 ⎧g/dL), but
normal levels of vitamin E. (Both determined using high performance liquid chromatography, HPLC)
In light of these results, vitamins were administered intravenously, and the patient showed progressive recovery of visual acuity
and vitamin levels.
Conclusions
Vitamin A (retinol) is a fat-soluble vitamin stored mainly in the
liver, and is an essential nutrient required for maintaining immune
function, eye health, vision, growth and survival in human beings. Its
deﬁciency can cause night blindness and xerophthalmia.
Values b0.70 ⎧mol/L (19.6 ⎧g/dL) have traditionally been
considered indicative of deﬁciency and levels b0.35 ⎧mol/L (9.8
⎧g/dL) indicate that the deﬁciency is severe.
Vitamin A deﬁciency is more common in the developing world,
mainly due to dietary insufﬁciency, but is rare in developed
countries, with liver disease and chronic malabsorption being the
foremost aetiological factors.
Alcoholic patients may present clinical and biochemical disorders
related to the deﬁciency of certain vitamins such as retinol, due to a
low intake or malabsorption. Therefore, vitamin levels should be
tested in patients displaying symptoms associated with their
deﬁciency.
doi:10.1016/j.cca.2019.03.429

M162
Acute kidney injury secondary to rhabdomyolisys in a patient
taking statins and platelet antiaggregant
S. García Castañón, N. Beridze Vaktangova, V. García Moreira, D.
González Benito, F.J. Cepeda Piorno, C. Sopeña Sánchez, E. Fernández
Rodríguez
Hospital Universitario de Cabueñes, Spain
Background-aim
Statins are the most effective and currently prescribed drugs for
treatment of hypercholesterolemia. The use of statins in, both,
primary and secondary prevention of cardiovascular diseases has
become universal and lipid-lowering therapies have become more
aggressive in order to reach the LDL cholesterol targets set by the
clinical guidelines. However, its side effects can not be ignored. The
use of statins can be associated from muscular weakness and cramps,
to myalgias. The most serious adverse reactions associated with the
treatment of statins include: muscle damage, kidney failure and liver
dysfunction.
Rhabdomyolysis is a sindrome characterized by an increase in
serum muscle enzymes such as creatine kinase (CK) and by a
myoglobinuria, due to a release of the intracelular components of
cells by necrosis of damaged myocytes. In about 10% of patients with
rhabdomyolysis, acute renal failure can occur.

Rhabdomyolysis with acute kidney injury is a life-threatening
disorder.
Methods
We present the case of a 73-year-old woman, not hypertensive,
not diabetes mellitus. Dyslipidemia treated with atorvastatin (prescribed 3 months earlier for a myocardial infarction [AMI]). She has
ﬁbromyalgia diagnosis.She presented to emergency department with
complaints of generalized weakness and muscle pain from the AMI.
In the last 15 days the weakness of her lower limbs difﬁcult walking.
Nauseas and episodes of occasional vomiting. No dyspnea or chest
pain. She has not received any trauma. Decrease in diuresis during
the last 3 weeks, with coluric and foamy urine.
Her current medication consist in atorvastatin (80mg) (previously rosuvastatin), aspirin (100mg), ticagrelor (90mg), bisoprolol
(5mg), ACE inhibitor.
Results
Physical examination showed slight mucocutaneous dehydration.
Rhythmic heart sounds without murmurs. Normal breath sounds
with no additional sounds. A soft, depressible abdomen, with no
masses or megalies. No edema, signs of deep vein thrombosis or
thrombophlebitis in lower extremities.
Neurologic examination showed strength and sensitivity preserved. The patient presented reduced mobility of the lower
extremities.
Her vital signs were: pulse 84 bpm, blood pressure 125/56
mmHg.
Laboratory evaluation at admission revealed a great increase in
serum muscle enzyme level (CK=21000 U/L), markedly elevated
transaminase level (ALT = 885) with a failure of renal function
(Creatinine=5,17 mg/dL and urea=157 mg/dL). Lipase is high (773
U/L) and Bilirrubin normal. Negative serologies for hepatitis b and
hepatitis c virus. Platelets are normal. Urine analyses showed
hematuria and proteinuria. Secondary to renal failure is observed
metabolic acidosys.
Suspecting statin-related rhabdomyolysis, atorvastatin was discontinued and intravenous ﬂuids (saline), alkalinization (sodium
bicarbonate) and diuretics were started with the aim of limiting
tubular myoglobin deposition.
On the sixth day of admission the creatinine had decreased to
3.18 mg/mL, with resolution of the acidosis. Liver enzymes continue
elevated with levels of: ALT = 508, AST = 917, GGT = 247 and ALP
= 166 U/L. CK remains elevated (CK =16377 U/L) despite the
introduction of ﬂuid therapy at admission. Since it is described that
the combination of tricogrelor and statins may lead to the
appearance of rhabdomyolysis, tricogrelor is withdrawn. On the
twelfth day of admission CK had decreased to 2197 U/L and renal
function had improved with a creatinine of 2.07 mg/dL.
Conclusions
The potential for adverse events of statin treatment should be
taken into consideration (myopathy, liver toxicity, acute kidney
injury).
The incidence of acute kidney injury after high-dose atorvastatin
suggested by studies is about 1%.
Despite the high doses of statin used, it is necessary to consider
the increased risk of adverse effects due to drug interaction.
doi:10.1016/j.cca.2019.03.430
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Severe hypomagnesemia and hypocalcemia by treatment with
proton pump inhibitor (PPI)

Identiﬁcation of a mild cystic ﬁbrosis mutation 2789+5 G to a for
the ﬁrst time in Tunisian population

D. González Benito, C. Sánchez Ovejero, R. Escobar Conesa, V. García
Moreira, F.J. Cepeda Piorno, S. García Castañón, A. Llorente Torres, E.
Fernández Rodríguez
Clinical Analysis Department, University Hospital Of Cabueñes, Gijón,
Spain
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a
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Background-aim

Background-aim

Magnesium and calcium are essential elements for humans
having multitude of structural and metabolic functions. Hypomagnesemia and hypocalcemia are electrolyte disorders associated with
increased morbimortality, and this is why early diagnosis and
treatment are important.
The aim is to describe the case of a patient with several episodes
of severe hypomagnesemia and hypocalcemia caused by omeprazole.

Cystic ﬁbrosis is the most common inherited disorder in Caucasian
populations. It is characterized by a chronic obstructive lung disease,
pancreatic insufﬁciency and high sweat electrolyte levels. In this study,
we describe the phenotype of a cystic ﬁbrosis patient with a rare mild
CFTR mutation 2789+5 G to A in association with G542X.

Methods

The patient was a 4 year-old ﬁrst female child of a Tunisian non
consanguineous couple. She has hepatomegaly at the age of 3 years.
Thereby, cystic ﬁbrosis was suspected and a sweat test using
pilocarpine iontophoresis was recommended. An elevated chloride
sweat test was obtained (98 mmol/L). All of the coding regions and
intron/exon boundaries of the CFTR (Cystic Fibrosis Transmembrane
Conductance Regulator) gene were analyzed by sequencing technique.

Clinical history, laboratory tests and treatment of the patient are
reviewed before, during and after the appearance of the adverse
effects; and their causal relationship is studied.
Results
The patient is notiﬁed for emergency assessment due to severe
hypomagnesemia and hypocalcemia reported from the laboratory.
She is a 65-year-old woman, smoker, with hypertension, dyslipidemia and peptic ulcer treated with omeprazole 40 mg/day,
olmesartan medoxomil 40 mg/day, furosemide 40 mg/day, atorvastatin 20 mg/day, sertraline 50 mg/day, trazodone 100 mg/day and
levetiracetam 1000 mg/day.
The analytic test reﬂects: Magnesium: 0.3 mg/dL (reference
values: 1.6-2.6 mg/dl), Calcium: 4.9 mg/dL (reference values: 8.110.4 mg/dl) and rest of values are normal. Symptoms include
paresthesias in lower extremities and tetany in left upper extremity.
Admission for intravenous electrolyte replacement was decided; In
addition, furosemide is suspended due to it probable relationship
with hypomagnesemia. After 10 days of admission with normalized
levels and without clinical, she is decided to discharge with
magnesium supplementation.
After two more admissions with the same sympthoms and
clinical picture (Magnesium: 0.5 mg/dL, Calcium: 5,5 mg/dL in the
last), it was decided to replace omeprazole with ranitidine. After
discharge, monthly controls are performed with normal analytics
and without symptoms.

Methods

Results
The molecular study carried out in our patient allowed us to
identify for the ﬁrst time in Tunisia the rare mutation 2789+5 G to A
in the heterozygote state affecting the splicing region of the intron
14b of the CFTR gene in association with the missense mutation
G542X. The 2789+5G to A mutation was observed at nucleotide
2789 in a splice donor site (intron 14b), it is associated with
alternative splicing and reduced synthesis of CFTR protein, typical of
a 5 class mutation. Moreover, the moderate phenotype observed in
our patient presenting only hepatomegaly without lung disease or
pancreatic insufﬁciency clearly shows the moderating effect of the
2789 + 5 G to A mutation on the clinical expression of cystic ﬁbrosis
knowing that the G542X is a severe mutation.
Conclusions
To our knowledge, this is the ﬁrst description of this mutation in
North African populations. This work allowed us to enrich the
spectrum of cystic ﬁbrosis mutations in our country.
doi:10.1016/j.cca.2019.03.432

Conclusions
The development of events indicates that hypomagnesemia and
severe secondary hypocalcemia is due to the continued use of
omeprazole.
Although hypomagnesemia could be multifactorial, it is relatively
frequent in treatments with PPIs such as omeprazole, and therefore a
determination of magnesium levels should be requested in patients
with prolonged treatment and a warning of the risk of hypomagnesemia should be included on the product documentation.
doi:10.1016/j.cca.2019.03.431
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FEMALE - A CASE REPORT
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BACKGROUND-AIM
There are reports that chronic alcohol consumption reduces the
concentration of carnitine and interferes with oxidation processes in
the cell. L-carnitine is the requisite carrier for transport of activated
fatty acids protects phospholipids and proteins against oxidative
modiﬁcations, prevent the formation of reactive oxygen species and
scavenge free radicals.
METHODS
A 35-year-old addicted to alcohol female, was admitted to the
Departments of Detoxiﬁcation and Dependence on Alcohol Treatment of
the Choroszcz Psychiatric Hospital. The addicted to alcohol female was a
regular drinker for 10 years (3-4 beers a day). Patient presented typical
symptoms of alcohol dependence. The laboratory tests on admission
revealed the normal activity of liver enzymes: aspartate (AST) and alanine
(ALT) aminotransferases (30 and 21 IU/mL, respectively). The concentration of free (FC) and total carnitine (TC) in plasma and 12h urine collection
was performed three times: at admission to hospital (T0), at 30 (T30) and
49 days (T49) of controlled abstinence.
RESULTS
We found a very low concentration of FC in plasma (7 ⎧mol/L) at
the time of admission to the hospital. At the 30 and 49 day of
abstinence, concentration of FC increased (18 and 29 ⎧mol/L,
respectively). At the T0, T30, and T49 total carnitine concentration
was: 41, 31 and 35 ⎧mol/L, respectively. The concentration of
acylcarnitine (AC) decreased from 34 ⎧mol/L at admission, to 13
⎧mol/L at the 30 day and to 6 ⎧mol/L in 49 day of abstinence. The
AC/FC and FC/TC ratio has reached the normal level only on the 49th
day of abstinence (0.21 and 0.83, respectively).
We found a signiﬁcantly increased excretion of the FC (318
⎧mol/g creatinine), and TC (460 ⎧mol/g creatinine) at the ﬁrst day
of hospitalization as compared to the references ranges. After 30 and
49 days of controlled abstinence, excretion of FC and TC did not
differed signiﬁcantly from excretion under physiologic conditions.
CONCLUSIONS
The case report indicates that chronic alcohol consumption
disturbs carnitine homeostasis. Alcohol abstinence restores the
normal metabolic function of cells, and carnitine levels normalizes.
Further research is necessary to study the positive effects of carnitine
administration on alcohol addicts.
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Background-aim
Familial adenomatous polyposis (FAP) is an autosomal dominant
disorder characterized by hundreds to thousands of adenomatous
polyposis throughout the colon and rectum that ultimately evolve
into colorectal cancer when left untreated. A well-known tumor
suppressor gene, APC (Adenomatous polyposis coli), has been
identiﬁed as the main causative gene responsible for FAP. In this
case, we identiﬁed a novel splice site variant in the APC in a patient
with FAP by next generation sequencing (NGS) and conﬁrmed its
impact on splicing by RNA sequencing.
Methods
A 36 year-old man presented to the department of gastroenterology for further evaluation and management for FAP with ampulla
of Vater adenoma. And he had FAP family history. NGS with a multigene panel composed of 128 hereditary tumor-related genes was
performed. One variant was detected in the intron of APC gene. The
variant was c.423-8ANG (nomenclature based on GenBank accession
number NM_000038), and which was heterozygous. This variant has
never been reported previously. In silico prediction analysis was
performed to assess possible effect of this variant on splice site and
the results by ADA from dbscSNV and Human Splicing Finder v.3.1
suggested high chance of splicing site alteration. To conﬁrm the
splice site change of this variant at RNA level, we performed RNA
sequencing with primers targeting the area. The change of splice
acceptor site was detected as r.422_423ins423-7_423-1 and this
variant was predicted to cause a protein change forming a premature
stop codon (p.Ser142Lysfs*2).
Results
According to ACMG (American College of Medical Genetics and
Genomics) standards and guideline, only PM2 and PP3 evidences
could be applied with the result of NGS before RNA sequencing,
consistent with variant of uncertain signiﬁcance (VUS). However,
with RNA sequencing results, we could apply PS3 (functional study
results) evidence to this variant to assign ‘likely pathogenic’
classiﬁcation.
Conclusions

doi:10.1016/j.cca.2019.03.433
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Identiﬁcation of a novel splice site variant of APC gene in a
patient with familial adenomatous polyposis
W. Leeb, A. Kimb, H. Kimb, S. Anb, Y.S. Hongc, S. Limd, J. Byeona, S.
Chunb, W. Minb

With advanced sequencing technology, more and more sequence variants are detected in the clinical specimens, and the
number of VUSs is increasing accordingly. We need to make effort
to reduce the number of VUS by elucidating the impact of sequence
variants at the messenger RNA level when splice site change is
suspected.
doi:10.1016/j.cca.2019.03.434
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HTLV-1: Just T-cell lymphoma? - A case report

Cryoglobulinemia type I
macroglobulinemia

in a

patient with waldenstrom
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Martins, J.A. Ferreira, N.F. Santos
Department of Laboratory Medicine, Algarve University Hospital, Faro,
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Chirico, F. Di Serio, T. Troiano
Department of Clinical Pathology, University Hospital of Bari, Italy

Background-aim

Background-aim

The Adult T-cell leukaemia/lymphoma (ATLL) is a mature T-cell
neoplasm caused by the human T-cell lymphotropic virus type 1
(HTLV-1). Among HTLV-1 carriers, the estimated frequency of ATLL is
2.5%. In Europe, the prevalence is very low. Strongyloidiasis is an
infection due to soil-transmitted parasitic nematodes, mainly
Strongyloides stercolaris. Life-threatening disease is rare, but HTLV1 infection is a risk factor. Listeria monocytogenes is an important
pathogen in immunocompromised individuals, and Listeriosis is
more frequent in developed countries.

Cryoglobulins are immunoglobulin wich precipitated below 37°C
and can cause multiorgan damage. There are three types of
cryoglobulins. Type I, mostly associated with monoclonal
gammopathy and/or other haematologic disorders, consist of IgM,
IgG or IgA monoclonal immunoglobulin; type II (known as mixed
crioglobulins), associated with infectious and systemic diseases, are
characterized by the combined presence of a monoclonal immunoglobulin with rheumatoid factor activity and polyclonal immunoglobulins; ﬁnally type III, like type II, but composed of polyclonal IgM
and IgG immunoglobulin. Despite lack of standardized criteria, there
is a good consensus on the protocol used for detection and a lesser
extent for typing of serum cryoglobulins.

Methods
Clinical data review and analysis.

Methods
Results
60 years old male, with a history of HTLV-1 and Hepatitis C
infections. Came to the emergency room (ER) complaining of weight
loss (5kg in 2 weeks), fatigue, abdominal pain, lower limb cramps,
fever and diarrhea (4/5 dejections per day, yellowish, pasty, without
blood or mucus), worsening the week prior to the visit to the ER. On
admission stood out the presence of a distended and painful
abdomen without palpable organomegaly, and 67.500/uL leukocytosis with 34.900/uL lymphocytosis, morphologically with marked
lymphocytic pleomorphism, suggestive of Lymphoproliferative Disease, without anemia or thrombocytopenia. To complement the
study, the patient underwent bone marrow aspiration for morphology and immunophenotyping (IF), and bone biopsy. In the context of
the febrile syndrome study, we identiﬁed Listeria monocytogenes in
the blood cultures and larvae of Strongyloides stercoralis in
parasitological examination of feces. Thoraco-abdomino-pelvic computed tomography was performed, showing several supra and
infradiaphragmatic adenopathic conglomerates, which the histological examination was compatible with T-cell lymphoma. The
diagnosis of ATLL was conﬁrmed by IF, showing a pathological
population of T lymphocytes with: dimCD3+, cytCD3+, CD2+, CD7, CD5+, CD4+, CD8-, CD25+. Due to worsening of the general
condition, with multiorgan failure, the patient ended up dying.

A 86 years old Caucasian man with a history of Waldenstrom’s
Macroglobulinemia was admitted to emergency unit for anemia and
thrombocytopenia. Of note, the patient’s history was positive for
purpuric skin changes, suspicious crioglobulinemia. The laboratory
diagnostic workup was oriented to detection and typing of
crioglobulins. The patient’s blood samples were collectioned in 10
ml pre-warmed tube, transported to laboratory and separated of
serum fraction by centrifugation at 37°C. Three fractions were
storaged at 4°C for 3-7 days, displayed for presence of precipitate,
one fraction at 37°C for checking resolution. Precipitate was washed
three times at 4°C and dissolved in PBS at 37°C for immunoﬁxation
(IFE). To perform urine capillary zone electrophoresis (U-CZE)
technique, one rate of puriﬁed cryocrit was dissolved in a solution
containing dialysis buffer and Fluidil® solution (Sebia). One rate at
37° C was analyzed, also, for immunoglobulins, complement C3 (0,58
g/L), C4 (0.2 g/L), Rheumatoid Factor (31 UI/mL), total protein and
capillary zone electrophoresis (CZE).
Results
The IFE of the washed precipitate from the sample at 4°C showed
monoclonal band of equal intensity on all tracks, despite the addition
of reducing agent; unlike U-CZE technique that showed a Type I
crioglobulinemia IgM lambda.

Conclusions
Conclusions
HTLV-1 is an important risk factor for the development of ATLL, a
systemic disease with a very poor prognosis. On top of that, we must
be aware of a possible overinfection in an already immunocompromised individual, that could worsen the bad prognosis in a small
amount of time.

This case proposes to use U-CZE technique in a complementary
way with the traditional test for typing of cryoglobulins especially in
cases where monoclonal IgM immunoglobulins can give rise to a
wrong interpretation with the IFE.

doi:10.1016/j.cca.2019.03.435
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Role of laboratory in management severe hypomagnesemia with
associated hypocalcemia and hypokalemia after renal transplantation: A case report

Acute pancreatitis cause by severe hypertriglyceridemia: A case
report

S. Perkovb, M. Ivićb, I. Taradib, M. Knoteka, I. Prkačina, M.M. Kardum
Parob
a
Department of Internal Medicine, Merkur University Hospital, Zagreb,
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b
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Background-aim
Hypomagnesemia is frequently observed after renal transplantation (RTx), in part to immunosuppressive regimens including calcineurin inhibitors that induce magnesium (Mg) urinary waste. Symptoms
of Mg deﬁciency can be nonspeciﬁc and usually overlap with
symptoms of other electrolyte imbalances. The severity of symptoms
and signs depends on the degree of Mg depletion and rate of Mg
decline. In this case report the role of accredited medical biochemical
laboratory in management of severe hypomagnesemia associated with
other electrolyte imbalances in patient after RTx is presented.
Methods
A 64-year-old woman presents to the Department of Nephrology
and Dialysis, Merkur University Hospital Zagreb, Croatia with legs
pain. In 2008 she underwent RTx and started immunosuppressive
treatment with tacrolimus. The diagnosis of hypomagnesemia and
hypocalcemia was found. All laboratory methods used were
accredited according to ISO 15189 norm. The patient was treated
with hydration, calcium and magnesium therapy with carefully
biochemical and clinical monitoring.
Results
Laboratory diagnostics were performed on admission showing
severe hypokaliemia (serum potasium: 3,4 mmol/L), severe hypomagnesemia (serum total Mg: b0,20 mmol/L, ionized Mg: b0,20
mmol/L), severe hypokalcemia (serum total calcium (Ca): 1,19
mmol/L, ionized Ca: 1,00 mmol/L) metabolic acidosis (arterial pH:
7,308; actual bicarbonate: 11,3 mmol/L and base excess: -15,0 mmol/
L), renal disfunction (urea 10,3 mmol/L, creatinine 137 umol/L), mild
normochromic normocytic anemia (eritrocytes: 2,32×1012/L and
hemoglobin 73 g/L) and slightly elevated C-reactive protein (8,4 mg/
L), Longitudinal evaluation of the Ca and Mg results showed that the
total Ca rose from 1,19 on admission to 2,27 mmol/L on day 12, while
the total Mg concentrations rose from b0,20 to 0,60 mmol/L on day 1
and then trended down to 0,38 mmol/L on day 12.

R. Romero Lopez, C. Perez Barrios, M. Guemra Mimun, M. Marin
Martinez, A. Almeria Lafuente, R.A. Silvestre Mardomingo, M.E.
Donoso Navarro
Hospital Universitario Puerta de Hierro Majadahonda, Spain
Background-aim
Acute pancreatitis (AP) is a life-threatening inﬂammatory
condition of the pancreas which has a yearly incidence of b1% in
Spain. Severe hypertriglyceridemia (HTG) (triglyceride (TG) N 1000
md/dL) reaches frequencies of 1.3-11%, being the third cause of
AP, after gallstones and alcohol abuse. Treatment is mainly
supportive and includes adequate ﬂuid therapy, pain management
and broad-spectrum antibiotics in case of infection. Medical
treatment for HTG relies mainly on plasmapheresis (PMP), insulin
or heparin.
Methods
A 30 years old woman came to the Emergency Department of our
Hospital with medical history of dislipemia showing non-radiating
abdominal pain of 3 days associated with fasting vomiting and
progressively worsening. She denied any alcohol abuse. Physical
examination: afebrile, blood pressure of 156/103 mmHg, PR 85/min,
SaO2% 97%. Pharmacology treatment: contraceptive oral hormone
(OCH) and ﬁbrates (the patient disrupted ﬁbrates treatment one
month ago).
Results
Biochemical study: triglyceride 4486 mg/dL (30-200 mg/dL), Ca
6.6 mg/dL (8.7-10.3 mg/dL), Na 122 mmol/L (135-145 mmol/L),
protein 4.7 g/dL (6.0-8.0 g/dL), lipase 116 U/L (6-51 U/L). Analysis
included computed tomography scan of the abdomen correlating
with acute pancreatitis involving head but no pancreatic ductal
dilatation.
The patient was diagnosed of AP secondary to HTG, initially
managed with enteral nutrition and supportive care which did not
result in any improvement. Then, she was transferred to Hematology
Service and PMP was initiated. TG decreased to 1011 mg/dL after
three PMP seasons. In view of the poor response observed, she was
transferred to Endocrinology Service. After insulin infusion TG levels
decreased to 93 mg/dL and pancreatitis was resolved.
The patient was discharged with diet, gemﬁbrozil 600 mg/twice
day, omacor 1 g/twice day and without ﬁbrates nor OCH.
Conclusions

Conclusions
Changes in the concentration of ionized magnesium can occur
without corresponding changes in total magnesium and its routine
determination should be a part of urgent laboratory diagnostics. The
role of laboratory in management of electrolyte imbalances is of
most important for timely and proper diagnosis as well as their
treatment through constant and timely high risk results reporting.

Severe HTG is a rare cause of AP especially in non-alcoholic, nonobese, non-diabetic patients and has a few options for its clinical
management. This case reinforces the importance of an adequate
control of TG levels in AP and illustrates that insulin infusion (with
tight glycaemia control) should be a good therapeutic tool in the
treatment of these patients.
doi:10.1016/j.cca.2019.03.438
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Genetic diagnosis of a case of Rett syndrome

Diagnosis of beta thalassemia in an asymptomatic patient
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Background-aim

Background-aim

Rett Syndrome (MIM#312750) is a genetic disease associated
with mutations in the MECP2 gene (MIM*300005) which is located
in the chromosomal region Xq28. It has a frequency of 1 per 10,00015,000 live births. This genetic alteration is de novo in 99% of cases,
while it is inherited only in 1% of cases.
It is a neurological disorder that manifests itself with a signiﬁcant
delay of development, being the most common cause of mental
retardation in women. The clinical picture shows a normal prenatal
and perinatal period. From the third month of life onwards, manual
proactive losses begin, a regression of psychomotor functions and
very limited eye contact.

®-thalassemia is a rare hematological disease, in which there is a
decrease or absence of the beta globin chains that form hemoglobin.
Its diagnosis is based on elevated hemoglobin A2 (HbA2) and Fetal
hemoglobin (HbF), along with an alteration in the erythrocyte
indices, such as the mean corpuscular hemoglobin (MCH) of b 27 pg
and the mean corpuscular volume (MCV) of b 80 ﬂ - data that
differentiates it from Hereditary Persistence of Fetal Hb (HPFH), in
which the hematimetric indices are unaltered; and ™®-thalassemia,
in which the HbA2 does not rise.

Methods

The hemoglobin quantiﬁcation was performed by high resolution
liquid chromatography (HPLC) and the results were conﬁrmed for
the different globin chains by capillary electrophoresis in a reference
laboratory along with a DNA study that was performed to determine
the mutation presented by the patient.

We present the case of a 3-year-old patient who was admitted
due to epileptic seizures with generalized rigidity and second-degree
ocular revulsion. She presented normal psychomotor development
until 18 months, a period in which she began to present gait
disturbances, bruxism, stereotypies with his hands, microcephaly
and episodes of nocturnal apnea.
Results
Upon the diagnostic suspicion of Rett Syndrome, a genetic study
is initiated for small deletions/insertions and point mutations in the
coding region and the splicing sites of the MECP2 gene, detecting
the change c.502CNT (p.Arg168*) in heterozygosis. This change of
the amino acid cytosine to thymine at position 502 produces a
substitution of an arginine for a premature stop codon in the
protein.
With the results it is concluded that the patient is a heterozygous
carrier of the c.502CNT mutation (p.Arg168*) in the MECP2 gene,
being compatible with her clinical diagnosis of Rett Syndrome.
Conclusions
Due to the phenomenon of lionization of the X chromosome,
cases of women carriers of asymptomatic mutations in the MECP2
gene have been described. For this reason, we recommend, in order
to determine if the mutation found is de novo or inherited, the
analysis of the patient´s parents, especially the mother.
Although the pathological and physiological bases of Rett
Syndrome are unknown, future research studies will focus on the
identiﬁcation and characterization of the molecular pathways
controlled by the MECP2 gene, in order to ﬁnd speciﬁc therapeutic
targets to prevent the progression of this disease.

Methods

Results
A 25-year-old woman visited her doctor for a check-up. The
following analytical ﬁndings were detected:
Hemogram: erythrocytes 4.53x106/⎧L (3.9–5.2x106/⎧L), hemoglobin 10.9g/dl (12 – 16g/dl), Hematocrit 33.1% (35.5 – 45%), MCV
73fL (80 –101fL), MCH 23.9pg (27 – 34pg).
Biochemistry: Glucose 84mg/dL (60 – 115mg/dL), urea 19mg/dL
(17 – 43mg/dL), creatinine 0.72mg/dL (0.51 – 0.95mg/dL), uric acid
2.7mg/dL (2.6 – 6.1mg/dL).
Glycosylated hemoglobin (HbA1c) was quantiﬁed by HPLC with a
result of 4.9% (3 – 6%) and a HbA2 of 5.9% (0 – 3.8%) and a HbF of
8.7% (0 – 2%) were also obtained.
In response to the results, an iron metabolism determination was
requested: iron 84 ⎧g/dL (49 – 151 ⎧g/dL), ferritin 232 ng/ml (10 – 120
ng/mL), transferrin 212 mg/dL (200 – 360 mg/dL), transferrin saturation
rate 32% (17.1 – 30.6%) and haptoglobin 206 mg/dL (70 – 180 mg/dL).
The sample was sent to a reference laboratory and the results
were conﬁrmed, also reporting that the patient presented the C N
T88 mutation in the promoter region of the ®-globin gene.
Conclusions
In response to the elevated HbF and HbA2 results, the microcytosis and the hypochromia, the C N T88 mutation was conﬁrmed by
the reference laboratory. After having ruled out iron deﬁciency, a
diagnosis of heterozygous ®-thalassemia was determined.
The work of a clinical laboratory is key to the diagnosis of this
hemoglobinopathy, in which the patient is normally asymptomatic.

doi:10.1016/j.cca.2019.03.439
doi:10.1016/j.cca.2019.03.440
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Lactic acidosis associated to metformin intoxication: A case
report

Method-related TSH interference – Case report
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Background-aim

Background-aim
Metformin is a biguanide used to treat Diabetes Mellitus type 2
(DM-2). It decreases plasma glucose levels, increases insulin
sensitivity and glucose uptake in the muscle. It has been shown to
decrease cardiovascular risk and the risk of hypoglycaemia is low.
But it is not exempt of adverse effects, being the most frequent
gastrointestinal. Next, an adverse reaction associated with metformin is described, which is a serious and life-threatening condition.
Methods
A 70-year-old male went to the emergency for abdominal
distension, pain, physical discomfort, bowel movements without
vomiting or diarrhea. Personal history: DM-2 in treatment with
Vokanamet 50/1000mg, liver cirrhosis caused by HCV, obstructive
uropathy and hypertension. Physical examination: eupneic patient is
observed, slightly dehydrated. A complete biochemical study was
requested with arterial blood gas analysis in which was observed
renal failure (creatinine 5.6mg/dl), metabolic acidosis (pH 7.07,
HCO3 6.7mmol/L and lactate 16mmol/L), hyperkalemia (potassium:
6.9 mEq/L) that results in changes in the electrocardiogram,
oligoanuria and coagulopathy. Due to the suspicion of intoxication
hemodialysis and therapy with ﬂuid and bicarbonate was initiated.
After this intervention the acidosis persisted so hemodialysis was
repeated again, two days later, followed by deterioration of vital
functions and absence of response to vasoactive treatment. In view of
the worsening of the patient, it is decided to withdraw the life
support. A few days later the patient dies.
Results
The mechanism by which acidosis is triggered is not well known,
many cases of intoxication are not associated with high doses, but
pathological processes can limit metabolism and elimination of the
drug such as kidney failure, liver failure, or dehydration.
Conclusions
The prevalence of lactic acidosis associated with metformin is
very low (5-9cases/100,000 patients), however it has high mortality
(50-80%). The clinical laboratory plays a fundamental role in the
diagnosis and monitoring of the patient. A rapid action allows to
withdraw the drug and implement the necessary measures on time.
Therefore, patients with DM-2 treated with metformin, with
hypoperfusion should be considered as a potential case of lactic
acidosis

Different methods are available for estimation of thyroid
stimulating hormone (TSH); like immunoassays, radioimmunoassay
(RIA) (1965), immunometric assays (1980s), 3rd and 4th generation
immunometric assays (automated), and chemiluminsescence. Common instruments are Abbot Architect (Chemiluminescent Microparticle Immunoassay, CMIA), ADVIA Centaur XP, Siemens (3rd
generation immunoassay), Access 2, Beckman Coulter (3rd generation immunoassay, Chemi-luminescent immunoassay, CLIA) and
Modular E170, Roche (Electrochemiluminescence). Six main types
of interference known to affect measurements of TSH: Macro-TSH,
Biotin, anti-streptavidin antibodies, anti-ruthenium antibodies, thyroid hormone autoantibodies, and heterophilic antibodies. We
herewith report a case of interference related to CLIA method.
Methods
TSH was done in 3 different instruments by CLIA, ELFA and CMIA
methods.
Results
A 71 yr old female, presented with delirium and worsening
kidney disease. She is a known case of dementia who is hypertensive
and a diabetic. Sample was taken for TSH estimation. Our QC
(internal and external) were within limits. In the Beckman
instrument (CLIA) result was 64 microIU/ml. Since other reports
were normal, test was repeated in outside laboratory (CMIA
method), and our VIDAS instrument (ELFA method). Results came
as 1.8 and 1.76 microIU/ml respectively. Autoantibody assays and
other assays revealed no signiﬁcant results. She does have history of
being in contact with domestic animals.
Conclusions
We concluded that human anti-animal antibody was the cause of
the CLIA interference, primarily anti-goat Antibody. Newer kits are
being considered in the future from the same manufacturer to
overcome this interference.
doi:10.1016/j.cca.2019.03.442
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Sterility associated to pinhead forms in the ejaculated: A case
report and review of the literature
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Background-aim

Pinhead sperm are abnormal forms constituted by tails joined to
well developed midpieces or small remanents of cytoplasm: the
cytoplasmic droplet gives the pinhead appearance. On spermiation,
the sperm heads are absorbed during epididymal transit and do not
appear in the ejaculated.
Although the presence of these spermatozoa has been reported in
azoospermical patients of varied etiopathogenesis, they are mainly
associated with a genetic defect that affects the centriole, located in
the midpiece of the sperm. Particularly, it is related with functional
defects of proteasomes associated to the centrioles.

Analbuminemia is a rare autosomal recessive disease.(Incidence:1/1000000).In this disease,serum albumin is absent or severely low.There are 70 cases in the world literature,11 of them have
been reported from Turkey.This case is related to the ﬁndings of a 9year-old girl who was admitted to Gazi University Department of
Pediatric Metabolism and Nutrition and diagnosed as
analbuminemia.

Methods
A 28-year-old Moroccan man was evaluated by the Urology
department for long-evolving sterility. His partner did not present
gynecological alterations. On physical examination, a left-sided
varicocele was observed. Consequently, a scrotal ultrasound and a
spermiogram (SMG) were requested.
Results
In the ultrasound, the ﬁnding of the varicocele was conﬁrmed and
was categorized as grade 2 (1: detectable during Valsalva maneuver
only; 2: palpable at rest; 3: visible at rest). The SMG showed a severe
asthenoteratospermia, with 98% of slow moving sperm and 90% of
pinhead forms. Suspecting that abnormal morphology of SMG is a
consequence of the varicocele, clinicians advised to perform a left
varicocelectomy, and patient accepted.
Several months later the SMG was repeated with the same
results. Therefore a genetic study of the chromosome Y was
performed: the karyotype and the study of DAZ (deleted in
azoospermia) gene family did not present alterations.
The couple was remitted to the Assisted Human Reproduction
department, where they rejected an in vitro fertilization (IVF) with
donor sperm, offered as the most viable option. The department
offered them a testicular biopsy and an intracytoplasmic sperm
injection (ICSI), warning them of the low probability of success. They
accepted but ﬁnally, the biopsy sample could not be used because of
sperm immobility and scarcity.
Conclusions
Testis biopsy, combined with an ICSI, offers the opportunity to be
parents to couples who present infertility. However, spermatozoa
develop and acquire mobility in the epididymis and its premature
extraction could only be effective in obstructions or genetic defects
of vas deferens or efferent ductules.
doi:10.1016/j.cca.2019.03.443

M176

Methods
Biochemistry tests were performed in the Beckman Coulter AU
5800 autoanalyser;serum protein electrophoresis was performed in
Helena agarose gel electrophoresis,all gene sequence analysis was
performed in Miseq-Illumina.
Results
In 2016,the patient was admitted to the hospital with cellulitislike lipodystrophy ﬁndings,mostly in the lower extremities.Patient
serum albumin measurements ranged between 1.1 and 1.4 g/L.Child
whose parents are relatives,was examined for the autosomal
recessive inheritance diseases and the differential diagnosis of
hypoalbuminemia.She was followed for 2 years with a preliminary
diagnosis of pseudo hypoalbuminemia.Laboratory results in 2018:
Albumin:1.3 g/dl(3.5-5.2),total protein:6.1 g/dl(6.6-8.3),calcium:8,2
mg/dl(8.8-10.8),total bilirubin:0,1 mg/dl(0.3-1.2),creatine kinase:179 U/L(0-145),alkaline phosphatase:537 U/L(51-332),lactate
dehydrogenase:454 U/L(110-295),total cholesterol:309 mg/dl(0200),LDL:202 mg/dl(60-130) ;HDL:81,2 mg/dl(40-60);apolipoprotein B:175,3 mg/dl(55-130),apolipoprotein A:202,9 mg/dl(105205),transferrin:676,7 mg/dl(200-360);lipoprotein a:93.7 mg/dl(030).Urinary microalbumin and protein tests were performed to
evaluate protein loss in urine.The patient was evaluated for
metabolic diseases.No abnormal ﬁndings were found in these tests.
Protein electrophoresis was performed as a reﬂective test.Results:
Albumin:%3.18(55.8-65),alpha1-globulin:%10.54(2.2-4.6),alpha2globulin:%30.9(8.2-12.5),beta-globulin:%26.6(7.2-14.2),gamma-globulin:%28.6(11.5-18.6) were found.It was reported to the clinician
that the patient could have analbuminemia.In genetic analysis;in the
ALB gene,using the whole gene sequence analysis method,
NM_000477.6, IVS1+1GN T(c.79 + 1GN T)(Homozygous) mutation
was detected.
Conclusions
Because of the high cholesterol levels of analbumineminia
patients,the risk of atherosclerotic complications is higher than the
normal population.Care should be taken when using drugs that bind
to the album.There is a need for more effective communication
between clinicians and laboratory specialists in order to prevent
complications due to the administration of improper treatment.
doi:10.1016/j.cca.2019.03.444

Congenital analbuminemia caused by a substantial aberrant
splicing in the albumin gene
M177
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Felty syndrome. Case report
J.M. Barrasa Fernández, A. Fernández Ferreiro, R. López Travieso, M.D.
Martín Martínez, E. Mateos Rodríguez
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Background-aim
Felty syndrome (SF) is a severe form of rheumatoid arthritis
(RA) characterized by the triad of RA, splenomegaly and
neutropenia.
It is estimated that SF affects between 1% and 3% of RA patients
after an average of 10 to 15 years of suffering from arthritis.
Clinically, the disease is characterized by chronic arthritis and
severe extra-articular manifestations. Hepatosplenomegaly and
lymphadenopathy are frequently observed. The most critical manifestation of SF is neutropenia, which results in a higher incidence of
bacterial infections (which most often affect the skin, mouth, and
upper and lower respiratory tract). Rarely, SF can be detected from
neutropenia in a RA patient. SF may be associated with other
autoimmune diseases such as Sjögren’s syndrome (SS), vasculitis and
systemic lupus erythematosus (SLE).
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Background-aim
Pheochromocytomas (PCC) are rare neuroendocrine tumors with
the ability to secrete catecholamines. The clinical presentation of
these can vary widely, from the classic triad (headache, palpitations
and diaphoresis), hypertensive episodes, to shock and death. The
fraccionated metanepfrines (MNs) in plasma or/and urine are the
laboratory test recommended for diagnosis of this tumor. Imaging
tests and immunohistochemistry conﬁrm this. We reported a very
rare case that debuted as hypertensive emergency.
Methods

Methods
A 51 year old woman with a diagnosis of RA in 2012 due to an
arthralgia ﬂare. In 2017 she was admitted to the intensive care unit
for sepsis secondary to pneumonia. In the physical examination,
blood pressure of 60/40 mmHh stands out as well as a marked
splenomegaly. The hemogram showed a pancytopenia (Hemoglobin:
11 g/dL, platelets: 114000/uL and neutrophils: 50/uL). At this time
she was wrongly diagnosed with a metamizole associated agranulocytosis due to an intake prior to admission.
Results
A year later, she had severe neutropenia again (neutrophils: 23/
uL) and in the laboratory test she was found to have positive Ro and
La antibodies, positive anti-neutrophil cytoplasmic antibodies of type
PR3 (ANCA) and an elevation of rheumatoid factor (195.7 IU/mL).
She has had four more hospital admissions due to febrile
neutropenia, last one in November 2018 because of a rectal abscess
complication. She always have a good treatment respond with
granulocyte colony stimulating factor (G-CSF) and corticosteroids.
Conclusions
SF is difﬁcult to diagnose due to the low speciﬁcity of its signs and
symptoms within the range of autoimmunity syndromes and its
treatment is aimed to the underlying RA with the additional
objective of treating neutropenia and recurrent infections.
doi:10.1016/j.cca.2019.03.445

24 hours urinary fractionated MNs: High-performance liquid
chromatography with electrochemical detection. Plasma fractionated
MNs: enzyme-linked immunosorbent assay.
Results
A 45-year-old male, smoker, enol: 4 beers/day, without regular
medication; with a uncontrolled arterial hypertension (AHT) went to
the emergencies for precordial oppression. Medical examination
showed: profuse sweating, palpitations, cold extremities and blood
pressure 160/120 mmHg. Electrocardiogram conﬁrmed sinus tachycardia at 130 bpm. Transthoracic echocardiogram showed severe left
ventricular systolic dysfunction. Laboratory test: metabolic acidosis
with pH: 7.29, HCO3:15, EB:-10, lactate: 9 mmol/L (reference: 0.52.2), troponin T: 3454 ng/L (reference:b14), NT-proBNP: 1175 pg/mL
(reference:b100).
He was diagnosed with severe left ventricular dysfunction.
Abdominal computed tomography (CT) scan showed a heterogeneous nodular 6.8×5.1 cm mass in the left adrenal gland, compatible
with a PCC. Then, alpha-blocker treatment with doxazosin was
initiated.
After 48h, the patient presented acute ischemia in the in the
lower left extremity, fever and hypotension. 24 hours urinary
fractionated MNs: MN: 32889 mcg/24h (reference:b320) and
normetanephrine (NMN): 6365 mcg/24h (reference:b390). Plasma
fractionated MNs: MN:N1200 pg/mL (reference:b320) and NMN: N
2400 pg/mL (reference:b390).
A month later, left adrenalectomy was performed and his left leg
was amputated. Today this patient is in outpatient follow-up.
Conclusions

M178
An unusual case of pheochromocytoma
M. De Ramon Amatb, E. Tejedor Hernandezb, A. Boja Pastorb, R.
MuÑoz DÍazb, H. Navarro Martinezd, C. Garcia Martinb, F. Illana
Camarac, M. Canal Arandaa, A. Padros Fluviae
a
Technical Direction, Laboratori De Referencia De Catalunya, Hospital
Del Mar-Parc De Salut Mar, Barcelona

The PPC mimics other cardiovascular pathologies and the
laboratory test corroborate the presumed diagnosis with the
abdominal CT scan. In this case, the results of the MNs left no doubt,
despite the interferences with the alpha 1 adrenergic blocking drugs.
Our patient was treated with doxazosine, the drug that less
interferes in the analysis.
doi:10.1016/j.cca.2019.03.446
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Primary amenorrea in obese patient

Role of the clinical laboratory in myeloma IGD diagnosis: A case
report
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a
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Background-aim
A 17-year-old woman born out of nonconsanguineous marriage,
presented at the gynecology service with primary amenorrhea. She
was of tall stature, overweight from very early age and unhealthy
eating habits.
Methods
There was no signiﬁcant medical and family history. We can
highlight the patient presented morbid obesity, had underdeveloped
breasts with scarce pubic hair. The gynecological exploration showed
normal external genitalia and an intact hymen. Her vagina was
accessible for one ﬁnger, and had a normal length; there no was a
cervix.
Results
After investigation, serum follicle-stimulating hormone (FSH) and
serum luteinizing hormone (LH) were found to be very high, 93.7
and 21.9 mIU/ml, respectively. Serum thyroid-stimulating hormone
(TSH), 1.980 μUI/mL and serum prolactin, 18 ng/mL were normal.
The
patient’s
blood
results
showed
hypergonadotropic
hypogonadism.
Transabdominal ultrasound revealed a small uterus and ovaries
without follicles. Uterine agenesia, right sided gonads and adjacent
tubal structures were visualized by magnetic resonance imaging
(RMI) and laparoscopically removed.
Karyotype analysis showed a 46XY genotype without mosaicism.
The Fluorescence in situ hybridisation (FISH) results showed
microdelection SRY gene, resulting 46,XY. Fish (SRY-).
Conclusions
The sex-determining region of the human Y chromosome (SRY)
encodes a testes-determining factor (TDF) which initiates male sex
determination. Deletions/mutations of SRY on the Y chromosome,
during meiotic recombination with X, causes failure of testis
determination or differentation, when the gene should be expressed
at the expected stage of male gonadal development. Deletions/
mutations in this region may create 46,XY leading to the female
phenotype.
The patient was diagnosed of Swyer syndrome (46,XY gonadal
dysgenesia), a sex reversal disorder characterized by a phenotypic
female with non-functional streak gonads, poorly developed secondary sexual characters, primary amenorrhoea and 46,XY karyotype.
This patient was treated with gonadectomy, because the residual
gonadal tissue often becomes cancerous and sex hormone
replacement.
doi:10.1016/j.cca.2019.03.447
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Background-aim
Multiple myeloma (MM) is characterized by the neoplastic
proliferation of plasma cells producing a monoclonal immunoglobulin. The plasma cells proliferate in the bone marrow and often result
in osteolytic lesions, osteopenia and/or pathologic fractures. The
diagnosis of MM is suspected when patient shows bone pain,
increased total serum protein concentration, presence of a monoclonal protein in the urine or serum, systemic signs or symptoms
suggestive of malignancy, such as unexplained anemia, hypercalcemia and acute renal failure.
The vast majority (97%) of patients with MM will have a
monoclonal (M) protein, which can be detected by protein
electrophoresis and immuniﬁxation of the serum and/or urine from
a 24-hour collection.
The M-protein usually presents as a single narrow peak, in the
gamma, beta or alpha-2 region of the densitometer tracing. Serum
immunoﬁxation conﬁrms the presence of an M-protein and determines its type: IgG (52%), IgA (21%), Kappa or lambda light chain
only (Bence Jones) (16%), IgD (2%), Biclonal (2%), IgM (0.5%). The
relation Kappa/lambda is 2/1 with the exception IgD myeloma and
myeloma associated with amyloidosis where lambda is more
common.
Methods
We present a clinical case about a 67-year-old woman complaint
to her doctor of dorsal-lumbar pain of 4-5 months of evolution,
abdominal pain, asthenia in the last 2 weeks and progressive weight
loss not quantiﬁed.
Results
The clinical analysis revealed a signiﬁcant anaemia (Hb 8.8 g/dL),
renal failure (creatinine 2.15 mg/dL) and hypercalcemia (calcium
13.2 mg/dL). Beta-gamma peaks (3.05 g/dL and 3.7 g/dL) were
detected in the serum and urine proteinogram, respectively. Only
one dense band was obtained with lambda anti-serum, without IgG,
M and A anti-serum bands in the serum immunoﬁxation. Lambda
light chains appeared in urine. IgD was quantiﬁed (1964.0 mg/dL)
and an intense homogenous “monoclonal” band of IgD-Lambda type
characteristics (IgD-L) was obtained using anti IgD serum in the
immunoﬁxation.
Conclusions
Despite the low incidence of myeloma IgD, the possibility of IgD
and IgE monoclonal proteins must be excluded by immunoﬁxation
using IgD and IgE anti-serum in all patients with a monoclonal light
chain in the serum immunoﬁxation but no reactivity to anti-G, antiM or anti-A.
doi:10.1016/j.cca.2019.03.448
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Interference of dopamine in enzymatic creatinine assay: A Sri
Lankan experience

Systemic lupus erythematosus and hypercalcemia: Case report
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dobu-

In clinical laboratories the foremost common methods of
creatinine estimation are enzymatic creatininase method and Jaffe’s
method. Although the inﬂuence of interfering substances has been
found in both methods, enzymatic method, known to have less
interference in routine circumstances. This obligated laboratories to
move towards it, despite the higher cost.

Background-aim
Hypercalcemia is a common disorder that we usually see in the
laboratory. The most frequent causes of hypercalcemia are primary
hyperparathyroidism and malignancies. However, other causes can
produce hypercalcemia and in very rare cases systemic lupus
erythematosus (SLE) produce hypercalcemia.
Methods

Methods
A 57-year-old male was admitted with chest pain. His BP was
200/130, RBS 461 mg/dL and ECG showed ST elevation from V1 – V3.
Serum Troponin T was 0.825 ng/mL (positive) and serum creatinine
by enzymatic assay on Roche Cobas c311 was measured. An anterior
STEMI was diagnosed and emergency coronary angiogram and
stenting was done for occlusive double vessel disease. The serum
creatinine was measured the following morning by the same
method. Also it was measured by Jaffe`s method on Siemens
Dimension RxL.
Results
On the day patient admitted serum creatinine by enzymatic assay
on Roche Cobas c311 was 1.3 mg/dL (0.8 – 1.3). Next day morning
was 0.28 mg/dL by the same method, which alerted the laboratory
staff to a possible interference. Blood urea was 65mg/dL (10-45).
Serum creatinine by the Jaffe`s method on Siemens Dimension RxL
was 1.8 mg/dL, which was reported. It later transpired that the
previous night, he was given a Dobutamine infusion as the BP
dropped to 80/55 and changed over to Dopamine later.
Conclusions
Signiﬁcant negative interference to the creatininase method by
Dobutamine and Dopamine is already documented. However,
awareness is lacking in Sri Lanka as this method is not yet
popularised. We observed a negative interference of 85%. Interference is presumably at the peroxidase reaction, which is shared with
other tests. The interfering drug is rapidly metabolised, and by the
time a complaint is received from the clinician, it may not be present
in the left-over sample to cause interference on repeating the test.
Clinicians using dobutamine or dopamine should alert the laboratory
to perform the creatinine test using the Jaffe`s method and any
mismatch should be conveyed to the laboratory quickly. Direct
venipuncture could negate this problem compared to line-draw
samples.

Case report. A 24 years old woman came to our hospital
complaining of weakness, walking difﬁculties associated to myalgia
and arthralgia of the lower extremities and low back pain. A month
before she was admitted to another hospital because of hypercalcemia with suppressed parathyroid hormone (PTH), acute kidney
failure (creatinine 3.3 mg/dL), bilateral episcleritis, mild thrombocytopenia and anaemia. Based on the positivity of antinuclear antibody
(ANA) (titre 1/1280), anti dsDNA, anti SSB (La), anti SSA-60 and anti
Ro-52 they treated her with steroids for suspicion of SLE. the
treatment was effective and she was discharged with restored
kidney function and normal serum calcium levels.
Once in our hospital, the lab tests revealed anaemia, hypercalcemia (13.9 mg/dl) with moderate kidney impairment (creatinine 1.21
mg/dL), she was treated with zoledronic acid and ﬂuids, achieving
normal serum calcium and creatinine levels. She also received
antibiotic therapy for bronchial infection.
Results
The patient had low PTH levels with undetectable levels of
parathyroid hormone-related protein (PTHrp). Both 25-hydrox and
1,25-dihydroxyvitamin D were measured, but none of them explain
the hypercalcemia. As all the other common causes were excluded,
the hypercalcemia was attributed to autoimmune cause.
Three months later, the patient still with steroids therapy,
asymptomatic with normal serum calcium levels.
Conclusions
SLE related hypercalcemia is a very rare condition, although some
cases have been documented. Mechanisms by which SLE produce
hypercalcemia are not clear yet. Some cases reported high levels of
PTHrp, but like in our case, others reported undetectable levels of
PTHrp. This fact may be explained by the different methods used for
measuring the PTHrp. Also, mechanisms involving antibodies against
the PTH receptor were suggested. Anyway, we think that investigating those patients, may lead to better understanding of SLE and
calcium metabolism.

doi:10.1016/j.cca.2019.03.449
doi:10.1016/j.cca.2019.03.450
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Cardiogenic shock as debut of a pheochromocytoma induced by
glucocorticoids
R. González, L. González, A. González, M. Conde, I. Domínguez, J.M.
Guerrero
Hospital Universitario Virgen del Rocío, Spain
Background-aim
Pheochromocytomas are catecholamine-secreting neuroendocrine tumors that may present with life-threatening cardiovascular
complications because of massive release of excess catecholamines
into the circulation. These emergency situations may occur spontaneously or be triggered by mechanical factors or drugs, and warrant
prompt recognition and intervention as they can lead to multiorgan
failure and death. Although corticosteroids have been implicated in
triggering pheochromocytoma crisis (PC), the mechanism remains
unclear.
Methods
We describe a case of an unsuspected pheochromocytoma,
presenting with a cardiogenic shock following corticosteroids
administration.
Results
We present a 41-year-old woman with a single episode of
dizziness, intense headache and pain in left upper limb in context of
220 mm Hg systolic blood pressure. The symptomatology worsened
with instability and loss of consciousness thus motivating the
assistance of the emergency services. She was transferred to the
hospital where she developed a progressive dyspnoea with severe
hypoxemia and anuria. Treatment with increased doses of amines
was instituted. Initial analytical data showed signs of multiorgan
failure. Cranial computed tomography (CT) scan was normal and
echocardiography revealed generalized hypokinesia with severe
global systolic dysfunction (ejection fraction of 17%). Moreover, the
abdominal CT scan revealed a right adrenal mass of 4 cm.
Consequently, a PC was suspected and a study of 24 h urinary
collection for catecholamines was requested to the laboratory. The
results were:
Metanephrine: 6444 ⎧g/24 h (ref: 64-302)
Normetanephrine: 4417 ⎧g/24 h (ref: 162-527)
3-Methoxythiramine: 838 ⎧g/24 h (ref: 103-434)
Due to the increased excretion of metanephrines, a high
probability that the lesion corresponded with a pheochromocytoma
was informed despite the probable interference that could exist
within the clinical context of the patient due to the elevation of
normetanephrine and 3-methoxythiramine. After stabilization of the
patient, a surgery was performed to evaluate the lesion and the
diagnosis of pheochromocytoma was conﬁrmed. Because of the
anomalous debut of the case, we decided to review the patient’s
clinical history. A glucocorticoid intake in the previous 24 h was
detected as a treatment for an arm tendonitis and thus clarifying the
triggering factor of the case.
Conclusions
Although exogenous corticosteroids cause serious complications
unpredictably, they should be avoided or administered only if

necessary and with caution in patients with known or suspected
pheochromocytoma. During the investigation of incidental adrenal
masses, pheochromocytoma should ideally be ruled out before
administering corticosteroids.
doi:10.1016/j.cca.2019.03.451
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Acute hepatitis by antidiabetic treatment: A case report
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Background-aim
Metformin is the ﬁrst-election drug for the mellitus diabetes type
II treatment if diet and exercise recomendations fail. The most
frequent side effects are digestive, such as nausea, vomits, diarrhea,
anorexia or changes in the taste. There are also more rare but severe
side effects such the lactic acidosis.
The aim is to describe a case of a patient who developed acute
hepatitis due to treatment with metformin.
Methods
Clinical history, laboratory tests and treatment of the patient are
reviewed before, during and after the appearance of the adverse
effects; and their causal relationship is assessed.
Results
65-years-old woman who come to emergencies following the
general practitioner recomendations after altered transaminases
values ﬁnding. She presented epigastric pain, getting worse after
meals, accompained by dark urine without acholia, since 4-6 weeks.
She never taked herbalistic drugs. As relevant antecedents, she started
with metfomin for her diabetes 6 weeks ago. At admission, she
presented the following biochemistry values: Glucose: 193 mg/dl,
alteration of coagulation test, ALT: 1414 U/L and the rest are normal.
We started K vitamin treatment and the Endocrinology department
stopped metformin, starting with slow and rapid postprandial insulin
regimen with good glycemic control. One week after admission,
patient was asyntomatic, with a progressive improvement of liver
function tests: AST 450 U/L, ALT 914 U/L and negatives serologies for
CMV, EBV, HAV, HBV, HCV y HEV and therefore, she is discharged,
substituting metformine for dapagliﬂozin.
On month later, in the digestive revision, she is asyntomatic, with
improvement of values: ALT 722 U/L, AST 401 U/L and normal liver
X-Ray.
Conclusions
Analyzing the entire process, we can almost assure that the acute
hepaptitis was caused by the introduction of metformin treatment,
as the syntomatology is related with the start and interruption of
treatment, and clinic and liver function values were getting better
after metformin stop.
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The probability of acute hepatitis under metformin treatment is
very low (b1/10.000), but, as is the most prescribed drug for mellitus
diabetes II, the possibility of some cases are not negligible, due to its
extended and generalized use.
doi:10.1016/j.cca.2019.03.452
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Case report: Family study of a variant in tecta gene associated
with nonsyndromic hearing loss

Conclusions
Massive sequencing has signiﬁcantly increased the efﬁciency of
sequencing, allowing multiple genes related to the same pathology
being analyzed simultaneously and, therefore, increasing the probability of detecting the responsible variant of the disease in a reduced
time and at a lower cost.
doi:10.1016/j.cca.2019.03.453
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Background-aim

Background-aim

Congenital hearing loss or deafness is deﬁned as the partial or
total hearing loss that occurs from birth and, therefore, before the
development of speech. It is manifested in 1 out of every 1,000 live
births, being 50% of the total cases attributable to genetic causes.
Congenital deafness can be classiﬁed as syndromic (associated
with malformations of the external ear and / or alterations in other
organs) or non-syndromic (deafness without other disorders). 70% of
cases are classiﬁed as non-syndromic, among which 75-85% have an
autosomal recessive inheritance, 15-24% autosomal dominant and 12% linked to the X chromosome.
There are approximately 360 genes and 108 loci related to nonsyndromic hearing loss. The most common mutations in the Spanish
population are those originating in the genes GJB2 (Connexin 26),
GJB6 (Connexin 30) and OTOF (Otoferlin)

The presence of some macroenzymes in blood is a possible cause
of high enzyme activity.
These macroenzymes appear in the blood of patients with autoimmune disorders and malignant diseases and may lead to set up false
diagnosis and aggravation in the interpretation of laboratory results.

Methods
We describe a 2-year-old male case who is referred by his
pediatrician to the Hospital’s Early Care Unit due to bilateral endocochlear neurosensory hearing loss. As family background, it stands
out: sister, father, paternal aunt and paternal grandfather affected.
Molecular study is carried out in our hospital, which rules out
that the patient is a carrier of mutations in the OTOF and GJB2 genes.
Because of the patient’s clinical and family history, an Exoma
study (qGenEx-Deafness) is requested and execute by massive
sequencing in an external laboratory to carry out the screening of
mutations in the genes related to the phenotype described.
Results
The patient presents c.5668CN T (p.Arg1890Cys) variant in
heterozygosis in the TECTA gene, that it is classiﬁed as pathogenic
in the ClinVar and HGMD databases, and associated with cases of
nonsyndromic hearing loss with autosomal dominant inheritance.
After the detection of the variant in the patient, it is advisable to
study the family segregation to corroborate the inheritance model as
well as the clinical signiﬁcance of the variant. Both the sister, father,
paternal aunt and paternal grandfather presented the same pathogenic variant, while the mother did not present it.

High creatin kinase (CK) activity in patient with primary biliary
cirrosis (PBC) - The presence of macroenzymes CK Type 1

Methods
We report a case of a 61-year-old female patient who came in
emergency internists ambulance with chest pain.
This patient has had PBC for almost 20 years.
The physician ordered some test to exclude acute myocardial
infarction (AMI).
Results
Creatine kinase (CK) was 460 U/L, CK MB was 430U/L and high
sensitive troponin I (hsTnI) was 2,1 ng/L.
HsTnI determined after 3 hours was 1,8 ng/L so the physician
excluded AMI. Because of diagnosis of PBC the physician suspected
the presence of some macroenzymes which have caused high
activity of CK and CK MB and sent patient to do some further
laboratory tests to clarify the etiology of elevated CK activity.
Enzym electroforesis was done and macro CK type 1 was
detected.
Conclusions
It is important to know that presence of macroenzymes in blood
may have inﬂuence on analytical measurement of enzyme activity
and therefore may cause wrong interpretation of high enzim activity
level.
Awareness of existence of macroenzymes is very important
information for the physician in order to avoid making the wrong
diagnosis and use of unnecessary, expensive and invasive diagnostic
procedures.
doi:10.1016/j.cca.2019.03.454
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Report of a case of classical congenital suprarrenal hyperplasia

Prion disease and cerebroespinal ﬂuid markers: A case report
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Background-aim
Congenital adrenal hyperplasia (CAH) is a disease of autosomal
recessive inheritance with a frequency of appearance of 1:300 live
births in the “non-classical” or some “simple virilizing” forms and of
1:10000 in the “classical loses salt” or “classical simple virilizing”
forms.
Methods
We present the case of a 4-year-old man who, 40 days after his
birth, entered the pediatric unit of our hospital due to anorexia,
irritability and weight loss of two weeks of evolution. The
examination highlights the appearance of malnutrition with signs
of dehydration. Abdominal ultrasound is compatible with hyperplasia of the adrenal glands and biochemistry is characterized by
hyponatremia (104 mmol/L) and 17OH-progesterone higher than
130 ng/ml. Suspected HSC form “classical loses salt”, a genetic study
is underway.
Results
A genetic study of the 9 most common mutations in the 21hydroxylase gene was carried out by means of a polymerase chain
reaction followed by an enzymatic restriction (RFLP): none of the
mutations studied being detected.
The patient was discharged and followed in consultation with
Pediatric Endocrinology. Given the clinic of the patient and the
successive hormonal controls, it was decided to carry out a new
genetic study at 4 years, by sequencing the CYP21A2 gene by MLPA,
determining the existence of deletion in exons 1-6 in heterozygosis
of the CYP21A2 gene, observing in addition, a c.290-13A/C
mutationNG in heterozygosis and conﬁrming the clinical diagnosis
of CAH.
Conclusions
The analysis of the CY21A2 mutation is problematic, since it is
considered one of the most polymorphic genes due.
Thus, genetic rearrangements of the CYP21A2 gene have been
traditionally detected by polymerase chain reaction (PCR) followed
by an enzymatic restriction (RFLP). However, the identiﬁcation of
possible mutations is not simple due to the high homology between
the CYP21 gene and the pseudogene. This diagnostic difﬁculty lies
mainly in the design of the primers used that must recognize
sequences present in the gene but absent in the pseudogene.
For this reason, the diagnostic use of PCR followed by RFLP in CAH
should always consider the inability to amplify the intron 2 alleles.
Therefore, the prior art should be complemented with new
diagnostic techniques.
doi:10.1016/j.cca.2019.03.455

Background-aim
Creutzfeldt-Jakob disease (CJD) is a degenerative brain disorder
that may be hereditary, acquired or sporadic. Symptoms usually start
about age 60, and include behavior changes, vision problems, poor
muscle coordination and dementia, characterized by a faster
deterioration than the one caused by Alzheimer´s disease (AD).
Methods
61-year-old woman who was referred from her primary care
center to the neurology department due to progressive cognitive
deterioration since six months. She claimed difﬁculty to perform
instrumental tasks, irritability, and getting lost in the street when
going out alone. She also presented sensorial changes and loss of
strength of upper extremities.
Results
The MRI showed signal anomalies in frontal, parietal and occipital
cortex, appearing as T2/FLAIR hyperintensities with signiﬁcant
diffusion restriction. No involvement of the ganglio-thalamic areas
was found. The accelerated clinical course, along with the MRI data,
suggested the prion disease as the main-tentative diagnosis.
The biochemical study of CSF showed no abnormalities. A
microbiological study looking for infectious agents was positive for
the 14-3-3 prion protein (western blot assay), but the CSF was
hemorrhagic, so it was recommended to interpret the outcome
cautiously. In a second analysis of a new and clear CSF, the presence
of the prion protein was veriﬁed. The sporadic type of CJD was
conﬁrmed as the PRNP gene study result was negative.
Also a differential study with AD was performed ﬁnding increased
levels of total tau protein of 3956 pg/mL[134.1-471.8] and normal
levels: ®-amyloid1-40 10048 pg/mL, ®-amyloid1-42 1479 pg/mL
and phospho-tau protein 60.2 pg/mL (LUMIPULSE G600II, Fujirebio).
Conclusions
The joint assessment of ®-amyloid and tau protein in CSF allows
the discrimination of AD from other neurological pathologies. In this
case, the highly elevated total tau protein levels makes it indispensable to conﬁrm other tauopathies such as CJD.
The implementation in our laboratory of AD tests in the CSF
analysis, using chemiluminescent automation has decreased response times, improving diagnostic efﬁciency.
doi:10.1016/j.cca.2019.03.456
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Severe hypocalcemia as a consequence of the administration of
denosumab: A case report

Cholesterol crystals in pericardial effusion

J.J. Ortega Huetea, K.V. Falcones Graciaa, E. Ricart Álvareza, T.F. Marco
Domingob, R. López-Menchero Martínezc, R. Molina Gasseta
a
Análisis Clínicos, Hospital Virgen de los Lirios, Alcoy, Spain
b
Medicina Interna, Hospital Virgen de los Lirios, Alcoy, Spain
c
Nefrología, Hospital Virgen de los Lirios, Alcoy, Spain
Background-aim
The clinical case of a severe hypocalcemia produced by
denosumab is presented. This drug is a human monoclonal antibody
that binds with high afﬁnity to the activating receptor ligand for
nuclear factor |B (RANKL) and prevents the activation of its RANK
receptor in osteoclasts, decreasing bone resorption. It is indicated in
the treatment of osteoporosis and is administered subcutaneously
every six months.
Methods

R. Baluja Pino, M.F. Otero Santiago, E. Iglesias Álvarez
Hospital Povisa, S.A, Spain
Background-aim
Cholesterol pericarditis is a complication of chronic pericardial
effusion exacerbated by cholesterol crystals. Common causes include
rheumatoid pericarditis, tuberculous pericarditis and pericardial
trauma as a less common cause. Patients may present symptoms
that are similar to other acute pericarditis such as leukocytosis, fever
and ﬂu like symptoms.
Methods
This case describes an idiopathic massive recurrent pericardial
effusion (PE). A 77 year old male patient with medical history of type 2
Diabetes Mellitus, atrial ﬁbrillation in treatment with anticoagulants
and moderated chronic PE presented with a symptomatic massive PE
(cough and chest pain). The patient was admitted inpatient due the
elevated risk of cardiac tamponade. During pericardiocentesis, near
two liters of serous ﬂuid with aspect of glittering gold paint was
removed and the echo appearance normalized, showing only trace
pericardial ﬂuid and a well-preserved ejection fraction.

A 63-year-old man turned up the emergency department due to
an alteration in calcium levels after administration of two doses of
denosumab. He presents asthenia, instability in gait, tremor in the
upper limbs, paresthesias in the hands and feet and spasms in both
hands. Among his most important antecedents are: Diabetes mellitus
2, chronic kidney disease (CKD) with basal creatinine (Cr) 150-176
⎧mol/L and osteoporosis.
Laboratory report on admission: Urea: 12 mmol/L; Cr: 175 ⎧mol/
L; Total calcium (Ca): 1.3 mmol/L; Ca ionic: 0.55 mmol/L;
phosphorus: 0.7 mmol/L; sodium: 133 mmol/L; potassium: 5.7
mmol/L; Magnesium: 0.55 mmol/L; Paratohormone: 63 pmol/ml;
25 (OH) vitamin D: 32 nmol/ml.
As a treatment, Ca was administered in intravenous (iv) and oral
perfusión and the symptoms related to hipocalcemia disappeared. At
the time of discharge, he had a Ca of 2.2 mmol/L. Attending to the
decision algorithms, a diagnosis was made by exclusion, discarding
other possible causes that could cause hypocalcemia such as
hypomagnesemia, lack of vitamin D, pancreatitis and neoplasms,
among others.

The pericardial liquid was sent to the Laboratory Department.
After microscopic examination, the Laboratory Report showed a low
count of 120 cells per mm3 (almost leucocytes and giant cell
granulomata) and abundant cholesterol crystals. With this data, an
investigation of the underlying cause was made. The patient was
discharged and continued his follow up in successive visits to
cardiologist´s ofﬁce. Cholesterol levels in serum were in normal
range and in the pericardial ﬂuid were 88 mg/dL. Hypothyroidism
was discarded; a consultation was carried out with the Rheumatology Service and a reﬂex test for Anti-Cyclic Citrullinated Peptide
(anti-CCP) antibody and Rheumatoid Factor (RF) were realized with
negative results. At this moment etiology remains idiopathic.

Results

Conclusions

Hypocalcemia (b1.88 mmol/L) secondary to denosumab is a
very rare severe adverse reaction, with an incidence of b1/10000.
It seems that dose adjustments are not necessary when administering this drug, but it is recommended to advertise calcium and
vitamin D supplements to patients with CKD to avoid complications. The hypocalcemia caused has been symptomatic, and was
controlled with the administration of iv calcium gluconate,
producing only remarkable improvement after the withdrawal of
the drug.

Pericardiocentesis is seldom effective over the long term because
the cholesterol effusions tend to recur and can cause cardiac
tamponade at any time. The ideal therapy of cholesterol pericarditis
is the treatment of the underlying cause of chronic recurrent
pericarditis and radical pericardiectomy. The diagnosis is made by
the Medical Laboratory following the identiﬁcation of cholesterol
crystals within the pericardia ﬂuid.

Results

doi:10.1016/j.cca.2019.03.458

Conclusions
As it has not been proved the therapeutic beneﬁt for the use of
denosumab in patients with CKD, until there is no more data on the
safety and efﬁcacy of the drug in end-stage renal disease, it seems
reasonable not to recommend its use in a generalized way.
doi:10.1016/j.cca.2019.03.457
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IgM interference in uric acid and beta-2-microglobulin: A case
report
S. Pico, M. Bernal, A. Munoz, S. Carrasco, A. Criado, M. Ibarz
Laboratory Medicine Department, University Hospital Arnau de
Vilanova, IRBLleida, Lleida, Spain
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Background-aim

Background-aim

The presence of interference may cause errors in the analytical
phase. One reason is the presence of serum paraproteins which
affects the measurement of certain analytes. The paraprotein
involved in most of such interferences is IgM since it can form
polymers, reduce the solubility of the medium and precipitate during
the course of the chemical reaction.
The best method for detecting such interference is to monitor the
kinetics of the reaction or precipitate with polyethylene glycol (PEG)
the interfering molecule. The presence of interference from IgM in
the result of uric acid (UA) and beta-2-microglobulin (B2MG) is
reported.

9p duplication is a rare chromosomic disorder that can affect
either a part or the whole short arm of chromosome 9 (ch9) and
appear as a complete form or as a mosaicism. De novo duplications
are the most common, although they can rarely be inherited from a
balanced rearrangement of one of the parents.
Phenotype depends on the duplication range, and may include
extra and intrauterine growth retardation (IUGR), hypotonia, altered
psychomotor development, craniofacial anomalies and congenital
heart disease.

Methods
UA and B2MG measurement of serum samples were performed in
Beckman Coulter AU5800 analyzer. The principle of the technique for
determining UA is a colorimetric enzymatic reaction using uricase
and peroxidase to produce a chromophore whose bichromatic
reading at 660/800 nm is directly proportional to the concentration
of UA in the sample.
To determine B2MG the sample is mixed with a reagent damper
R1 and a solution of latex speciﬁc anti-B2MG antibody coated
particles which form insoluble complexes whose absorbance is
directly proportional to the concentration of B2MG.
To verify the presence of interference IgM was precipitated using
PEG25%.
An analysis of the graphs of absorbances was carried out.

We present the case of a primigest on her 26th week after an in
vitro fertilization proccess due to a male factor. First trimester
combined screening and non invasive prenatal testing in maternal
blood for common aneuploidies (13, 18, 21, X, Y) and some
microdeletion syndromes (1p36, 4p16.3, 5p15.2, 15q11.2, 22q11.2)
were reported normal. The patient was referred to the prenatal
diagnostic unit after her second trimester sonography detected a
severe and early IUGR.

Results
The values obtained in the presence of interfering IgM (test
result: 12.8 g/L, Reference Value (RV):0.46- 3.04 g/L)) were 0.8 and
31.9 mg/dL for UA (RV: 2.6-6 mg/dL) and B2MG (RV:0.4-2.4 mg/dL)
respectively. The analyzer measurement alarms were outside the
range of linearity for both techniques.
After precipitation of IgM with PEG results were: IgM b0.04 g/L;
UA: 12.9 mg/dL and B2MG: 0.6 mg/dL.
Conclusions
The interference caused by the presence of IgM in the sample was
conﬁrmed causing misreading of absorbances for both values of UA
(negative interference) and B2MG (positive interference). Finally, it
was observed that a high IgM concentration do not always affect to
the test result of the mentioned analytes.
doi:10.1016/j.cca.2019.03.459
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9P Duplication: Role of a multidiagnostic molecular approach in
rare chromosomic disorders
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a
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b
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Laboratory Medicine, La Princesa University Hospital, Madrid, Spain
d
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Methods

Results
Fetal genetic material was obtained by amniocentesis. A QF-PCR
was performed for chromosomes 13, 18, 21, X and Y; not
detecting alterations. Afterwards, an array-CGH detected a
39.39Mb duplication of the region p24.3-p13.1 in the ch9,
compatible with a complete 9p trisomy, which could explain the
IUGR. Karyotype located the excess of genetic material in the short
arm of the ch9, and FISH subtelomeric probes determined a
tandem duplication.
Performed karyotype and FISH in the parents’ peripheral
blood did not show alterations, so the ﬁnal diagnosis was a
de novo tandem duplication of ch9 short arm: 46,XY,dup(9)
(p13p24); not being able to exclude germinal mosaicism in the
parents.
Genetic counselling was given to the parents who decided to
ﬁnish the pregnancy. They were informed of a low recurrence risk,
which could be higher in case of a germinal mosaicism, and the
availability of an invasive prenatal diagnosis to exclude cytogenetic
alterations in future pregnancies.
Conclusions
Large rearrangements of genetic material need an integrated
multidiagnostic study in order to exactly deﬁne the range of the
alteration, since it is related to clinical expression. This is specially
signiﬁcant for an accurate counselling in prenatal diagnosis and
decision-making about current and future pregnancies.
doi:10.1016/j.cca.2019.03.460
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Sprue-like enteropathy and hypertension: Case report
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Background-aim

Background-aim

Coeliac disease (CD) or non-tropical sprue is an immune-based
multisystemic disorder triggered by gluten intake in genetically
predisposed individuals. Although CD is the most common cause of
villous atrophy in developed countries, this histopathological ﬁnding
is not pathognomonic of CD and the diagnosis must be established by
combining clinical, serological genetic and/or histopathological data.

Proteinuria is often an early marker of kidney disease. Typically,
proteinuria can be classiﬁed as (1) of glomerular origin, (2) by
decreased tubular absorption and (3) by overproduction of serum
proteins (Multiple Myeloma). Considering the high prevalence of
Diabetic Nephropathy and Hypertensive Nephropathy, which is
frequently associated with some degree of proteinuria, this is a
relatively common pathological ﬁnding when performing a urinalysis (Ur). However, persistently elevated proteinuria may be an
indicator of another concomitant etiology. Protein Electrophoresis
(EP) can have a key role in these situations.

Methods
We present the case of a 75 year old female with a history of
osteoporosis and high blood pressure. She went to the emergency
room after suffering a syncope. In the anamnesis, she reported
chronic diarrhea, hyporexia and vomits associated with a sustainable
weight loss. She was in treatment with ebastine, nifedipine,
olmesartan, domperidone and dietary supplements.

Methods
Clinical data review and analysis.
Results

Results
Physical examination and preliminary laboratory testing (electrocardiogram, hemogram, basic biochemistry, coagulation) were
normal. The patient was hospitalized to continue the study. Stool
culture and serologic studies were negative (IgA anti-tissue transglutaminase antibody: 0.60 AU/L (b10), IgA antibodies: 345 mg/dL
(50-340)). The result of calprotectin test was: 169 μg/g (b50).
Abdomen and pelvis CT showed an enhancement of the colonic
mucosa secondary to inﬂammation and the histological studies of
duodenal biopsies revealed a severe partial villous atrophy (3B stage
in Marsh/Oberhuber classiﬁcation).
Genetic susceptibility to CD was performed with the INNO-LiPA®
HLA DQA1 and DQB1 reverse hybridization test (Fujirebio). The patient
presented DQ6 and DQ7 heterodymers, not associated with CD risk.
Due to a sprue-like enteropathy with negative serology and
negative genetic susceptibility for CD, enteropathy associated with
olmesartan was suspected. After drug discontinuation the symptoms
disappeared and the diagnosis of sprue-like enteropathy related to
olmesartan was conﬁrmed.
Conclusions
Sprue-like enteropathy associated with olmesartan must be
considered in hypertensive patients treated with olmesartan that
show clinical features compatible with CD and villous atrophy.
The genetic susceptibility test for CD can be useful to rule out the
disease in patients with clinical suspicion of CD and negative
serologic results.
doi:10.1016/j.cca.2019.03.461

M195
Electrophoresis in diagnostic approach to proteinuria – A case
report
M. Serucaa, E. Cariasb, A. Fragosob, L. Nogueira Martinsa, A. Loureiroa,
T. Mileta, D. Calçadaa, P. Leão Nevesb, N. Santosa
a
Department of Laboratory Medicine, Algarve University Hospital, Faro,
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b
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Female patient, 56 years old, autonomous. With a personal
history of heart failure due to severe mitral regurgitation (with
surgical indication, refused by the patient), atrial ﬁbrillation
medicated with apixaban, type 2 Diabetes Mellitus with reasonable
metabolic control, Chronic Kidney Disease stage 3b (MDRD 39ml /
min), alcoholism (abstinent for 17 years) and depressive syndrome. Comes to the Emergency Room (ER) complaining of
progressive fatigue after taking the ﬂu vaccine. At physical
examination, pallor and anasarca are the key ﬁndings. Analytically,
presents: Hemoglobin 79 g/L, BNP 1303 pg/mL, Potassium 5.4
mmol/L, Calcium 7.4 mg/dL; Albumin 2.9 g/dL; BUN 99 mg/dL,
Creatinine 7.7 mg/dL. Ur – Protein 3+, Blood 3+. In the past year,
the patient had multiple visits to the ER, some of which showed
hematoproteinuria and some decrease in renal function. Such
ﬁndings had been attributed to the patient’s chronic pathology,
mainly diabetic nephropathy.
Patient was admitted to the Nephrology Department for
dialysis treatment and etiologic investigation. Extended laboratorial
investigation revealed proteinuria 5.4g/24hours, urine sediment
with 164 erythrocytes (12-15% dysmorphic) and EP with monoclonal component in gamma region. Subsequent serum immunoﬁxation revealed a monoclonal component IgG/lambda. Probable
Multiple Myeloma was assumed, and patient was referred to
Haematology Department, currently awaiting bone marrow aspiration and biopsy.
Conclusions
EP is still a vital and cost-effective tool in the diagnostic approach
to proteinuria and must not be spared when investigating such
pathological ﬁnding.
doi:10.1016/j.cca.2019.03.462

M196
Klinefelter syndrome with azoospermia: A case report and review
of the literature
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Background-aim

Background-aim

Klinefelter syndrome is a frequent cause of primary hypogonadism. It’s a chromosomal condition and usually the karyotype
is 47,XXY. 95% of cases are produced by a nondisjunction event
during the ﬁrst meiotic division of the parent gametes. Histopathological patterns of these patients show a hyalinization of germinal
epithelium with few healthy gametes. Therefore, presence of
azoospermia is highly frequent.
Without a correct functionality of Leydig cells, typical clinical
signs of androgen deﬁciency are developed. Phenotypically, these
patients show greater height, gynecomatia, loss of body and facial
hair, small testicles and moderate cognitive deﬁcits. Nevertheless,
most can lead a normal, healthy life.

Introduction. Persistent polyclonal B-cell lymphocytosis (PPBL) is
a very rare entity (0.06% of all samples analysed in the laboratory)
ﬁrst described by Gordon et al in 1982. It is characterized by a
persistent lymphocytosis of more than 6 months of evolution, with
no known cause, which mainly affects women who smoke and who
have an increase in serum IgM. Stimulated-looking lymphocytes are
observed in peripheral blood, together with binucleated lymphocytes
and/or lymphocytes with a central cleft.

Methods
A 38-year-old man was evaluated by the unity of Assisted Human
Reproduction (AHR) for infertility of 2 years of evolution with no
evidence of infertility in his extended family. He had been diagnosed
with azoospermia and hypospermia some years ago, and in our
laboratory this result was conﬁrmed.
The most common strategies for the genetic diagnosis of male
infertility are to screen for the presence of chromosomal aberrations
and gene mutations. Based on diagnostic described and typical
Klinefelter syndrome phenotype detected in the interview, proves
requested by protocol of AHR (serologies and spermiogram) were
extended with a full study of sex hormones.

Methods
Case statement. 57-year-old woman, smoker of 20 cigarettes a
day, who goes to her doctor as part of the Program of Preventive
Activities and Health Promotion. Her pathological background
includes hypercholesterolemia and glaucoma. Surgical intervention
of left knee prosthesis in 2017. No adenopathy or visceromegaly are
palpated in the physical examination. The analytical only highlights
some triglycerides of 179 mg/dL (normal value (NV): 36-150 mg/dL).
The hemogram shows no signiﬁcant alterations except for a LUC
(Large Unstained Cells) of 6.1% (NV: 0-4%) and the qualitative alarm
of “Atypical lymphocyte (ATIPS)”: ++ (Advia 120, Siemens
Healthineers) without absolute lymphocytosis (absolute lymphocytes 4.21 x 103/mm3 (NV: 1.00 − 5.00 × 103/mm3). From the
laboratory, based on the ﬁnding of a qualitative alarm, observation
is made under microscope of the smear manual of peripheral blood.
Results

Results
Gonadotropins (luteinizing hormone (LH) and follicle stimulating
hormone (FSH)) values were elevated in serum: 25,8 U/L (Reference
Values (RV): 1,5-9,3) and 48,9 U/L (RV: 1,4-18,1) respectively.
Finally, chromosomal analysis of peripheral blood using 72 h
stimulated culture with Giemsa banding revealed a 47,XXY pattern,
compatible with a man affected of Klinefelter syndrome.
Conclusions
Androgen deﬁcit must be compensated as soon as there are
clinical symptoms of endocrine testicular failure. In case of normal
testosterone but increased LH, prophylaxis would be recommended
(LH is an “in vivo” bioindicator of androgen deﬁcit).
There is not causal treatment for chromosomal condition or
infertility. Nevertheless, the transference of an extra sex chromosome to the zygote must be considered, thus genetic advice must be
provided to the couple.
doi:10.1016/j.cca.2019.03.463
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The observation of the morphology reveals the presence of 4% of
atypical lymphocytes of mature appearance (1% of medium size,
condensed chromatin, discreetly basophilic cytoplasm and bilobed
nucleus are observed, together with 3% of small lymphocytes, high
nucleus-cytoplasmic ratio, mature chromatin and the presence of
central nuclear incisura of different depth) and 3% stimulatedlooking lymphocytes. The laboratory, in the presence of the
binucleated lymphocyte, decides to expand the determination of
immunoglobulins in serum and a proteinogram. A normal IgA value,
a decrease in IgG (568 mg/dL (NV: 650-1600 mg/dL)) and an
increase in IgM (705 mg/dL (NV: 50-300 mg/dL)) are obtained;
together with a proteinogram gamma region of polyclonal proﬁle.
These results orient the case as PPBL, which is conﬁrmed by
immunophenotype of B lymphocytes (CD19, CD20, CD22 and
CD79b expression with kappa and lambda light chain expression)
and cytogenetics with normal karyotype (46XX).
Conclusions
Discussion. In PPBL, absolute B lymphocytosis is frequent but not
obligatory. The presence of bilobed lymphocytes is constant and
constitutes the cytological guide sign that allows us to orient the case
to a LBPP. In the case at hand, the morphological blood evaluation
would not have been performed were it not for the qualitative alarm
of abnormal lymphocytes, which is why the laboratory physician has
the responsibility to know the qualitative information that can be
provided by the haematological autoanalyzer and decide when to
perform the morphological study of peripheral blood.
It remains to be evaluated whether the LBPP represents a benign
or premalignant situation.
doi:10.1016/j.cca.2019.03.464
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Methods

Extreme hyperkalemia in pediatrics: About one case

A 61-year old postmenopausal woman was referred to Internal
Medicine for assessment of RHT. Patient never presented hyperandrogenism or hypercortisolism signs and had regular menstrual cycles
until menopause at 47 years old. On admission, a complete hormone
proﬁle related to hypertension was tested by using Advia Centaur and
IMMULITE 2000 (Siemens Healthineers). Furthermore, imaging studies
(computed tomography and magnetic resonance) were performed.

S. Aatfaoui, A. Farmati, N. Kamal
Laboratory of Biochemistry of Chu Ibn Rochd of Casablanca, Spain
Background-aim
Hyperkalemia is a potentially dangerous electrolyte disorder. It
can be responsible for arrhythmia or even sudden death. The
literature reports until now some cases of extreme hyperkalemia of
more than 10mEq/L but no pediatric case was mentioned.
Methods
We report a 7-year-old case, a girl hospitalized at the Harrouchi
pediatric hospital in Casablanca for an inaugural renal failure (IR)
randomly discovered by a digestive symptomatology made of
abdominal pain and vomiting
Results
We followed the patient through 10 hydro-electrolyte balances,
she had recurrent hyperkalemia, one of the assays showed an
hyperkalemia greater than 10mEq/L (3.50–5.00), that provoked a
cardiovascular arrest just before her hemodialysis session, the
creatinine level was : 239.3mg/L (6.0–12.0), urea 4.54g/L (0.13–
0.43), sodium 134mmol/L (135.0–145.0), with a normochromic
normocytic anemia at 6g/L hemoglobin.

Results
Biochemical and hormone proﬁle: Normal values except increased levels of 11-deoxycortisol (67 ng/mL; references values
(RV): 1.5-5.7), total testosterone (122.90 ng/dL, RV:14-76), androstenedione (16 ng/mL; RV: 0.4-4.1). Dehydroepiandrosterone sulphate was not elevated: 203 ⎧g/L (RV: 35-430). Imaging studies
demonstrated an adrenal mass and three lung nodules. Diagnosis:
Androgen-secreting adrenal carcinoma (conﬁrmed by Pathologists).
The patient was referred to the Service of Endocrinology and
underwent a successful right adrenalectomy and subsequent
mitotane treatment. At discharge from Hospital, both arterial tension
and hormone proﬁle were normalised. At present (5-year followup), the patient is still under chemotherapy treatment (mitotane,
etoposide, doxorubicin and cisplatin) and shows hypertension, mild
hirsutism and increased levels of total testosterone (114.70 ng/dL),
androstenedione (10 ng/mL) and 11-deoxycortisol (93.2 ng/mL).
Conclusions

Hyperkalemia is responsible for polymorphic clinical presentations, often respiratory paralysis and cardio-respiratory arrest and
quadriplegia. Values of 10.1mEq/L and 14mEq/L have been reported
in the literature.

This case illustrates the presence of ASAT in a patient with
hypertension and lack of virilization or hirsutism signs. Thus, in RHT
patients in which most frequent causes of hypertension have been
excluded, androgen hormones might be tested even if virilization
signs are not evident. The association of ASAT and hypertension is
not frequent and RHT is more frequently associated to glucocorticoid
or aldosterone hypersecretion.

doi:10.1016/j.cca.2019.03.465

doi:10.1016/j.cca.2019.03.466
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Androgen-secreting adrenal tumor with hypertension and lack of
virilization signs: A clinical case

Nephrogenic diabetes insipidus secondary to pharmacological
treatment
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Conclusions

Background-aim

Background-aim
Androgen-secreting adrenal tumors (ASAT) are very unusual, and
their diagnosis represents a clinical challenge. In ASAT, hirsutism and
virilization syndrome along with menstrual irregularities are the
most common clinical ﬁndings and resistant hypertension (RHT) is a
rare sight not well understood. We describe a case of ASAT with RHT
without hirsutism or virilization signs.

Diabetes insipidus is caused by the lack of secretion of
antidiuretic hormone(ADH) or lack of kidney’s response to ADH
(nephrogenic diabetes insipidus, NDI). Less than 10% of cases were
hereditary forms, being mainly secondary to acid-base imbalances or
the consumption of drugs (demeclocycline, amphotericin B, lithium).
The aim is to exemplify the importance of sudden ion imbalances in
hospitalized patients.
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Methods

Methods

Clinical data were consulted with informed consent. Osmolality
[OsmoStation OM6050(Arkray,Japan)] and biochemical parameters
[Architect platform(Abbott Diagnostics,US)] were measured.

Given the dominant nature of the disease the patient was
subjected to periodic abdominal ultrasounds that led to a diagnose
at the age of 29.
Subsequently, a genetic study was carried out by PCR ampliﬁcation and sequencing of all the coding exons, and adjacent intron
regions, of PKD1 and PKD2 genes. This sequencing was compared
with reference consensus sequences (GenBank Accession Number:
NM_001009944.2 and NM_000297.3) and the results were analysed
using a family segregation study with two symptomatic and two
asymptomatic relatives.

Results
A 43-year-old woman with bipolar disorder went to emergency
room due to suicide attempt. She had personal records of DM-II,
dyslipidemia and type II bipolar disorder (BD). Emergency analysis
showed normal glucose, sodium (Na) 137mM, and lithium (Li)
0.64mM (0.60-1.30 mM). She was admitted to the psychiatry ward
because agitation episode. Usual treatment: elontril, aripiprazole,
metformin, simvastatin, and Li. During the 45-day admission,
developed complications derived from a sudden electrolytes change
in 25th day (Na: 168mM). Li treatment was removed (values of
1.56mM). Hypernatremia continued and was transferred to ICU due
to decreased level of consciousness. Low urine osmolality
(260mOsm/kg) and high serum osmolality (330mOsm/kg) and
diuresis of 4.9L was observed, starting hydrochlorothiazide therapy.
Days later natremia was corrected (140mM). Li treatment was
reintroduced to check the causal mechanism of the NDI, getting
again high values of Na(147mM). Subsequently, Na returned to
normal values(141mM.) Based on these results, the patient was
diagnosed with NDI secondary to Li treatment.

Results
The genetic diagnosis showed a variant of uncertain clinical
signiﬁcance of heterozygosis in intron 19 of the PKD1 gene (c.7703
+ 20_7704-25del16). So far this has not been described in the
databases associated with any type of pathology. According to the
biological interpretation, this deletion could cause errors in the
splicing and thus potentially induce a failure in the synthesis of the
polycystin 1 protein.
Furthermore, the family segregation study seemed to indicate
that the mutation segregates with the disease as the same mutation
was found in the symptomatic family members, but not in the
asymptotic relatives.

Conclusions

Conclusions

Li is used for treating BD. It has a narrow therapeutic range and
requires close monitoring to avoid intoxications. It can produce
diarrhea, vomiting, confusion and hypernatremia, leading to lifethreatening acute confusional syndrome. Li produces a negative
regulation of aquaporins and a diminished response to ADH in the
collecting tubule. As a consequence, free water is lost. NDI secondary
to Li is rare and usually underdiagnosed. Therefore, special care must
be taken with sudden ion imbalances in patients with this treatment,
because between 20-87% of them can develop this complication.

Because the symptoms of this disease do not manifest until
adulthood, it is common for patients to have offspring before
knowing the existence of their pathology. Hence the presented
results demonstrate the importance of expanding existing data bases
in order to improve the accuracy and efﬁciency of genetic counseling.
Further studies into the failure mechanisms of polycystin 1 protein
are speciﬁcally recommended.
doi:10.1016/j.cca.2019.03.468

doi:10.1016/j.cca.2019.03.467
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Autosomal dominant polycystic kidney disease: Report of a
clinical case
V. Benito Zamorano, B. Gil Fournier, M.S. Ramiro León, Y. Douhal, R.
Torrado Carrión, V. Cámara Hernández, G. Sánchez Helguera
Hospital Universitario de Getafe, Spain
Background-aim
The autosomal dominant polycystic kidney disease (ADPKD) is an
adult-onset disease and an estimated prevalence of 1:400-1:1000. It
ischaracterized by the progressive onset of cysts in the kidneys and
other organs.
90% of ADPKD cases are caused by mutations in two genes: PKD1,
in chromosome 16p13.3, and PKD2 in chromosome 4p21, coding for
polycistin 1 protein and polycystin 2 protein respectively.
In case of mutation in PKD1the disease will emerge in an earlier
stage and with higher severity (more and larger cysts).
In this article the case of a female patient with paternal family
history of ADPKD is presented.

Secondary pseudochylothorax as a result of an active rheumatoid
arthritis: A case report
M. Bernal, S. Pico, A. Munoz, A. Criado, S. Carrasco, A. Belles, M. Ibarz
Laboratory Medicine Department, University Hospital Arnau de
Vilanova, IRBLleida, Lleida, Spain
Background-aim
Pseudochylothorax is deﬁned as milky ﬂuid accumulation at the
pleural space. The ﬁnding of elevated cholesterol (usuallyN200 mg/
dL), cholesterol/triglycerides ratio N1 or the presence of cholesterol
crystals could lead to its diagnosis. Pseudochylothorax differs from
chylothorax in the absence of chylomicrons (triglycerides b110 mg/
dL) and lymphatic damage. Regardless of the exact mechanism of
accumulation it has been almost always associated with spills of long
evolution. The etiology is mainly tuberculous, rheumatoid arthritis or
poorly treated empyema. As a result of acute inﬂammation, lysis of
erythrocytes and neutrophils causes an increase of cholesterol levels
into the pleural space which cannot be reabsorbed. A case of
secondary pseudoquilotorax due to an active rheumatoid arthritis is
reported.
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Methods
A 57-year-old male was referred for evaluation of pleural
effusion. Two years ago pleural ﬂuid collection of the right
hemithorax was done. Seven years ago the patient was diagnosed
from rheumatoid arthritis (RA) with positive antinuclear antibodies
(HEP-2) 1/160; positive anti-citrullinated peptides (CCP), positive
anti-centromere (CENP-B); positive rheumatoid factor. Moderate
bilateral pleural effusion predominantly right. After thoracentesis
some liquid with milky appearance was obtained. Cell analysis,
biochemical and microscopic visualization were performed.

and fever of up to 39°C. Family background: HBsAg positive mother
in 2nd trimester of pregnancy, there is no administration of
immunoglobulin or HBV vaccine. Pre-transfer analysis: platelets
78,000/mm3, BT 11.1 mg/dl, indirect 8.5 mg/dl, AST 1936 and ALT
3500 U/L, LDH 539 U/L. Ammonium 44 mcgmol/L, TP 88.6s, INR 7.40,
Factor V: 15%. Before transfer, they administer doses of vitamin K.
Admission criteria: platelets 73,000/mm3, INR 3.06, TP 36s, DD 4647
ng/ml. Factor V: 19%, BT 6.2 mg/dl, indirect 3.4 mg/dl, AST 5909 and
ALT 5543 U/L, FA 504 UI/L, toxic negative, Coombs test negative, HBc
Ac, HBs Ag, HBe Ac positive, VHB viral load 39,900 IU/ml. Rest virus
load negative. Evolution. Presents clinical worsening with grade III
encephalopathy.

Results
Results
The results obtained from the pleural ﬂuid were:
Cell count: 5500 erytrocytes/mm3, 738 leukocytes/mm3, 85% of
mononuclear cells and 15% of polymorphonuclear cells.
Biochemistry: pH 7.2; glucose 7 mg/dL; 4.8 protein g/dL; LDH:
1539 U/L; ADA: 28.8 U/L, 83.0 cholesterol mg/dL; triglycerides 12
mg/dL; albumin 2.2g/dL; PCR: 5.3 mg/L; rheumatoid factor 17.20 U/
mL; NTproBNP 229.5 pg/mL. The cholesterol/triglycerides ratio (CTR)
wasN 1 (6.91).
Microscopic observation: under polarized light large amount of
cholesterol crystals were observed.
Conclusions
Usually, pseudochylothorax is a rare cause of pleural effusion
even more so by rheumatoid disease and whose motives are
unknown. Although cholesterol levels were not excessively high,
the large number of crystals present in the pleural ﬂuid together
with the CTRN1 conﬁrmed the presence of a secondary
pseudochylothorax from RA in active progress.
doi:10.1016/j.cca.2019.03.469
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Fulminant hepatitis in breastfeeding
M. Carretero Perez, S. De Las Heras Florez, C.T. Sanz Diaz
Servicio De Análisis Clínicos, Hospital Universitario Nuestra Señora De
Candelaria, Santa Cruz De Tenerife, Spain
Background-aim
Acute liver failure in infants is a rare disease, very serious and
with high mortality. The most frequent causes are: fetal alloimmune
hepatitis, viral infections, metabolic diseases and hemophagocytic
lymph histiocytosis. The patient must be diagnosed very quickly and
derived immediately to a specialized center with availability of
pediatric liver transplantation to be able to offer this therapeutic
alternative when indicated.
Methods
A 2-month-old male, parents of Chinese nationality, referred from
a nearby hospital for suspected acute liver failure. Personal history:
term newborn with prolonged rupture of membranes. Medical
history: the mother reports that at 20 days of age begins with
bloody, soft stools, without pathological products, denies acolia or
coluria. Currently, 24-hour evolution of vomiting, very low intakes

The Hepatology Unit from the Reference Center was
contacted deciding urgent transfer. The patient was trasplanted 2
days after.
Conclusions
Hepatitis B is an important cause of fulminant hepatic failure in
countries with endemic infection without vaccination programs. In
our environment, universal vaccination and administration of
intrapartum immunoglobulins prevent transmission and vertical
transmission. In routine controls during pregnancy, include serological hepatitis B. This case is an exception in our environment, we do
not know why this pregnant woman was not treated, but alert for
strict control of pregnancy and childbirth, especially in pregnant
women in countries with endemic hepatitis B.
doi:10.1016/j.cca.2019.03.470
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a
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b
Department of Laboratory Medicine, Chung-Ang University College of
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c
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Background-aim
Therapy-related acute leukemia (t-AL) can be attributed to
alkylating agents, topoisomerase II inhibitors, and ionizing radiation.
Diagnosis of mixed phenotype acute leukemia (MPAL) integrated the
lineage-speciﬁc markers together with the intensity of antigen
expressions and MPAL cannot be diagnosed in therapy-related cases.
Such cases should be diagnosed as t-AL with a secondary notation
that they have a mixed phenotype.
Methods
We experienced a case in whom a small population of
myeloblasts had been overlooked in the initial diagnostic workup
for acute leukemia, which resulted in misdiagnosing the patient as B
lymphoblastic leukemia.
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Results
A 50-year-old woman was admitted with breast cancer for partial
mastectomy in June 2013. After surgery, she received 4 cycles of
chemotherapy and adjuvant radiotherapy. She had been well without a
recurrence of the cancer. In August 2016, the patient was readmitted to
this hospital for evaluation of anemia. Her complete blood count revealed
a hemoglobin level of 6.2 g/dL, platelets of 9 × 109/L and white blood cells
of 12.9 × 109/L (blasts 20%). The bone marrow (BM) aspirate smear
showed blast cells counted up to 63.2% of all nucleated cells. Flow
cytometric analysis using a Cytomics FC500 (Beckman Coulter Inc.,
Miami, FL) showed the leukemic cells positive for CD19, CD34,
cytoplasmic CD79a, CD117 and TdT, and negative for CD2, CD3, CD5,
CD7, CD10, CD13, CD14, CD20, CD22, CD33, CD61, cytoplasmic
myeloperoxidase and surface immunoglobulins. The patient was diagnosed with therapy-related acute lymphoblastic leukemia and received a
remission induction chemotherapy. Two months later, follow up BM
study revealed that the immunophenotype of the blasts changed to be
positive for CD13, CD33, CD34, CD117 and HLA-DR and concluded as
myeloblasts. The residual CD19+CD34+ B lymphoblasts measured up to
3.0% of all nucleated cells in BM. We retrospectively reviewed the ﬂow
cytometric analysis data at the time of initial diagnosis to determine if the
myeloblast population existed at the initial BM. As a result, a small
population of CD13+CD33+ myeloblasts was also found to be present.
Conclusions
In conclusion, if the population of the blast cells is not
homogenous, meticulous and speculated interpretation of the ﬂow
cytometric results is required.

a bilateral and symmetrical hypoxic-ischemic background, a metabolic disease was thought as the ﬁrst possibility.
Metabolic analysis: 1) Hemogram, biochemistry, gasometry and
serology: Without alterations. 2) Amino acids in plasma and urine:
Normal. 3) Organic acids: N-acetyl-aspartic acid (NAA) value of 1527
mmol/mol creatinine [reference value b36, gas chromatographymass spectrometry (GC-MS)]. Result compatible with diagnosis of
Canavan disease.
Genetic study: The child presented the mutation c.162CNA (p.
Asn54Lys) in homozygosis in the ASPA gene; the parents showed the
same variant in heterozygosis.
Conclusions
The interest of this case lies in the rarity and severity of this pathology.
CD is caused by mutations in the ASPA gene (17p13.2), which codes for
aspartoacylase. When the enzyme is deﬁcient, NAA is accumulated in the
brain causing N-acetylaspartic aciduria and spongy degeneration of
white matter. It is transmitted by autosomal recessive inheritance and it
is more common among Ashkenazi Jews. Generally, the clinic begins at 3
months of age. Macrocephaly, lack of head control, severe developmental
delay, hypotonia and hypertonia, eating and sleeping disorders, seizures
and blindness are emphasized due to optic atrophy. They usually die in
childhood. It has no curative or speciﬁc treatment, but lithium citrate
could reduce the brain concentration of NAA.
Data derived from cranial MRI, metabolic analysis and genetic
study must be used together. This makes possible an early diagnosis
to improve the patient’s quality of life, until the gene therapies are
available in a near future.
doi:10.1016/j.cca.2019.03.472

doi:10.1016/j.cca.2019.03.471
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The role of the laboratory in the study of cystinuria

Canavan disease. Clinical case report
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a
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Background-aim

Canavan disease (CD) or aspartoacylase deﬁciency is a rare
genetic and metabolic neurodegenerative disorder. It occurs at early
ages with visual and neurological alterations.

Cystinuria is characterized by the defect in transport of cystine
(cysteine dimer) and the dibasic amino acids (ornithine, lysine and
arginine) in the proximal renal tubule and the gastrointestinal tract,
therefore it increases its elimination in urine and implies the
formation of stones in the renal pelvis or bladder in 1-3% adults
and 6-10% children. It has an incidence of 1/7000, being the
autosomal recessive pattern of inheritance.

Methods

Methods

Three-month-old child hospitalized due to abnormal visual
behaviour. Plagiocephaly. No cephalic support. Alternating exotropia.
Mild axial hypotonia with hypertonia of the lower limbs. Healthy
parents, carnal cousins of Pakistani origin.

A 45 year old man to whom the Primary Health Center orders a
laboratory test as a preventive measure in June 2018. The man
doesn’t have any symptoms, and the most remarkable results are:
hemoglobin 14.8 g/dl, 178000 platelets/μL, 7500 leukocytes/μL,
creatinine 0.81 mg/dl, CK 296 U/L and altered hepatic proﬁle.

Background-aim

Results
Results
Radiological tests: Cranial magnetic resonance imaging (MRI):
Signal alteration with marked restriction of diffusion of cerebellar
white matter, brainstem and basal ganglia. Because of the absence of

In the urine sediment, abundant hexagonal crystals were
observed, ﬂat and transparent, with pH=6 and density 1.028. A
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Brand’s test (cyanide-nitroprusside test) is performed, and the result
is positive due to the appearance of an intense magenta color.
From the Laboratory, a 24-hour urine study is recommended,the
urine output is 2750 ml and the sodium elimination is raised despite
the renal function is conserved, with creatinine 0.78 mg/dl. A
quantiﬁcation of amino acids in urine is performed in the 24-hour
urine by ion-exchange chromatography, obtaining high values of
cystine and dibasic amino acids (ornithine, lysine and arginine),
therefore compatible with cystinuria.
nmol/mg creatinine Normal range
Cystine 1371.36 5-150
Ornithine 1004.72 0-160
Lysine 2812.99 50-900
Arginine 453.70 0-50
The patient is instructed to implement sanitary/dietetic measures,
like increasing liquid intake 3 to 5 liters throughout the whole day
including night, in order to achieve a diuresis of 3-4 l/day and the
urine density b 1.010. Also, avoid intake of animal origin proteins
(1g/kg/day) and reduce sodium intake (2g/day).
The patient is referred to the Urology Unit due to the high
lithogenic risk, and a 24-hour urine mineral metabolic study is
performed in September 2018, in which an increased diuresis of
3400 ml is observed, and also a low sodium concentration, so the
implementation of the sanitary/dietetic mesaures is successful. The
ph in the 2-hour urine is 6.59, density of 1.003 and no crystals are
observed in the sediment.
Cystinuric patients require comprehensive follow-up because of
its high lithiasic recurrence and risk of chronic renal insufﬁciency.

Background-aim
Familial hypocalciuric hypercalcemia type I (FHH) is an
autosomal dominant disorder caused by heterozygous loss-offunction mutations in the calcium-sensing receptor (CASR) gene
and is characterized by moderately elevated serum calcium
concentrations, low urinary calcium excretion and inappropriately
normal or mildly elevated parathyroid hormone (PTH) concentrations. FHH generally follows a benign course and it requires no
treatment.
Methods
The patient is a 51-year-old male who was referred for evaluation
of persistent hypercalcemia in several routine blood laboratory
analyses (normalized ionic calcium 1.47 mM, total intact PTH 24
pg/ml, 25-OH-Vitamin D 23 ng/mL, magnesium 2.5 mg/dL, calcium
corrected by albumin 10,7 mg/dL). The patient exhibited
hypocalciuria (calcium urine concentration 18.04 mg/dl, phosphate
urine concentration 67.03 mg/dl and 24-h urine calcium:creatinine
clearance ratio 0,1). Long bone radiographs and densitometry were
normal. Therefore, the patient was suspected of FHH and the
genetics analysis was requested. The extraction of DNA was carried
out following the standardized procedures. The exons and ﬂanking
intronic sequences of the CASR gene were screened for mutations by
polymerase chain reaction (PCR) followed by direct Sanger
sequencing.
Results

Conclusions
The visualization of hexagonal crystals in the urinary sediment
implies the implementation of a series of biochemical tests in order
to conﬁrm the diagnosis of cystinuria, because the genetic study isn’t
usually performed.
The particularity in this case is the presence of abundant cystine
crystals in the urinary sediment without renal involvement or formation
of stones, which allowed to apply suitable prophylactic measures to
prevent the development of lithiasis and renal insufﬁciency. Therefore,
the Laboratory is the keystone for the diagnosis as much as the follow-up,
treatment and prevention in the cystinuric patients.
In general, urinary lithiases involve a high healthcare expenditure, in both direct and indirect costs, as well as the need of a
multidisciplinary approach.
doi:10.1016/j.cca.2019.03.473

The presence in heterozygosis of variant c.1263CN A (p.Tyr421 *)
in the CASR gene (chromosomal location 3q13.3-q21.1) was
identiﬁed. It is an exonic variant that is not described in the
bibliography. This change generates a stop codon at position 421 of
the protein. The bioinformatic prediction sofwares predict it as a
cause of protein alteration with 100% probability. This variant should
be considered as pathogenic. The son was studied and presented the
same mutation.
Conclusions
Molecular studies are important for conﬁrming the diagnosis and
distinguish FHH from other entities. Failure to diagnose FHH can
result in unwarranted treatment or surgery for the mistaken
diagnosis of primary hyperparathyroidism, given the signiﬁcant
overlap of biochemical features. Moreover, performing genetic
analysis is essential to detect carriers.
doi:10.1016/j.cca.2019.03.474
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Background-aim
Bing Neel syndrome (BNS) is a rare disease manifestation of
Waldenström’s macroglobulinemia (WM). BNS results from invasion of
the central nervous system by malignant lymphoplasmacytic cells (LPC)
and can present in patients with known WM even in the absence of
systemic progression. The clinical symptoms are diverse and reﬂect
involvement of the central nervous system, including headaches, paresis,
cognitive decline and psychiatric symptoms. Diagnostic criteria should
include cerebrospinal ﬂuid (CSF) analysis and radiological studies.

venous and/or arterial clots. A rapid diagnosis of HIT is important to
stop heparin and use alternative anticoagulants.
The aim is to describe the case of a patient who developed a
severe thrombocytopenia due to enoxaparin treatment.
Methods
Clinical history, laboratory tests and treatment of the patient
before, during and after thrombocytopenia were reviewed and their
causal relationship was studied.

Methods

Results

A 62 years old woman diagnosed with WM in 1995 was admitted
to the hospital for dysphasia, dysarthria, phonemic paraphasia and
paresis symptoms. In the presence of neurological symptoms,
radiological and laboratory studies were requested. Biochemical
analysis methods included protein electrophoresis (PEP),
inmunoﬁxation (IF) and nephelometry.

A 81 year-old man came to emergencies due to general malaise
(fever, abdominal and lumbar discomfort, hypotension and leukocytosis). He was discharged a week ago after transcatheter aortic valve
implantation. After being assessed, we decided his admission in
intensive cares. He was anticoagulated with acenocoumarol and
during the admission, it was replaced for enoxaparin 40mg/24hours.
Analysis were normal except for high values in electrolytes and in
renal function tests attributed to dehydration and to age respectively. Normal platelet count= 142000/⎧L.
After 6 days in intensive cares, the blood test presented similar
values to previous ones, except the progressive decrease of
electrolytes to normal values and sudden descend on platelet count:
34000/⎧L. Then, we determined to suspend enoxaparin and request
for anti-heparin antibodies, obtaining a positive result and conﬁrming HIT. Anticoagulation is started with fondaparinux 5 mg/24
hours until discharge and acenocoumarol is reintroduced when oral
tolerance and plateletsN 100000/⎧L. After 2 week, the patient´s
analytical and platelet recount (256000/⎧L) were normal.

Results
- Brain magnetic resonance imaging (MRI): abnormal contrast
enhancement of frontoparietal leptomeninges and compatibles
images with entrapment of CSF.
- Laboratory results: Serum level of monoclonal IgM-Kappa component was 0.22 g/dL (3.8%) (PEP and IF) and ® microglobulin
level was 2.76 mg/L (nephelometry). CSF ﬁndings included an 1.2
% of monoclonal IgM-Kappa component (PEP and IF) and an IgM
level of 3 mg/dL (nephelometry). Flow cytometry showed a CSF
inﬁltration with 42.5% of clonal B-cells.
Laboratory results allowed a deﬁnitive diagnosis of BNS and the
therapy with Ibrutinib was started.
Conclusions
BNS is a rare disease manifestation with very low prevalence
(0.8%). Due to the diversity of symptoms, there is often a considerable
delay in the diagnosis. Diagnostic work-up should include CSF analysis
with PEP and IF for the detection and classiﬁcation of an M-protein. The
presence of an IgM component in the CSF correlated to the serum Mprotein may be indicative of the presence of LPC in the leptomeninges.
In the right clinical setting, incorporating the novel diagnostic CSF
techniques both for diagnosis and follow up will aid in the
understanding of this rare disease manifestation.

Conclusions
The sympthoms, the temporal relationship and the positive antiheparin antibody test indicate that enoxaparin caused thrombocytopenia. After the suspension of the drug, the platelet count returned
to normal within a few days.
HIT is an infrequent but severer adverse reaction, and therefore, in
patients under treatment with heparins it is mandatory to request a
blood count every two days at least for the platelet count and in supposed
case of thrombocytopenia, may be able act quickly and correctly.
doi:10.1016/j.cca.2019.03.476
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Combination of variant P.PRO153LEU and P.GLU158LYS polymorphism in FMO3 gene cause of “MILD” ﬁsh odor syndrome in a
child of 2 years
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Background-aim
Background-aim
HIT is a disease caused by immunocomplexes in patients on
heparin therapy with high morbimortality. This is paradoxical, as the
administration of an anticoagulant could produce an elevated risk of

Primary trimethylaminuria should be suspected in individuals
with a body odor resembling that of rotten or decaying ﬁsh and
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excessive urinary excretion of trimethylamine (TMA). Mild
trimethylaminuria: 10%-39% of total TMA excreted as unmetabolized
free TMA. In some instances the disorder can be successfully
managed by dietary restriction of precursors of trimethylamine
(particularly true of “mild” form). The FMO3 gene is located in the
chromosomal region 1q23-q25, has an approximate size of 26.9 Kb,
and has 8 exons that code for ﬂavin-containing monooxygenase-3
(FMO3). Mutations in this gene cause a defect in the hepatic
microsomal oxidative system, responsible for metabolizing the
malodorous TMA in the odorless N-oxide trimethylamine. We
present a case of mild TMA with positive genetic test.
Methods
A 2-year-old child whose parents report a ﬁshy odor after eating
ﬁsh (hake). A high excretion of organic acids in the urine was
detected, which could be compatible with a mild variant of
trimethylaminuria. Sequence analysis of FMO3 was performed in a
sample of peripheral blood DNA by capillary electrophoresis in an
Applied Biosystems® 3500 DX Genetic Analyzer. Comparison of the
sequences obtained with consensus sequences for the FMO3 gene
(GenBank Accession Number: NM_006894.5) and interpretation of
the results.
Results
The patient had the mutation p.Pro153Leu (p.P153L) at position
458 (c.458CN T) of exon 4 of the FMO3 gene and p.Glu158Lys
polymorphism.
Conclusions
Since the mode of inheritance of Trimethylaminuria is autosomal
recessive, the presence of a single mutation in heterozygosis would
not be diagnostic for the disease. However, since the patient also
presents the p.Glu158Lys polymorphism, it can not be ruled out that
the mild trimethylaminuria present in this patient is related to this
combination of variants.
The parents of this affected child are obligate heterozygotes.
Carrier testing for at-risk relatives requires prior identiﬁcation of the
FMO3 pathogenic variant and polymorphism in the family. It is
appropriate to offer genetic counseling (including discussion of
potential risks to offspring and reproductive options) to parents and
the adecuate treatment to patient.
doi:10.1016/j.cca.2019.03.477
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Premutation in FMR1 gene cause of gait ataxia in three adult
males: FXTAS and hereditary ataxias
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Department of Neurology, Hospital Universitario Miguel Servet,
Zaragoza, Spain
c
Section of Genetics, Department of Clinical Biochemistry, Hospital
Universitario Miguel Servet, Zaragoza, Spain

Background-aim
Fragile X-associated tremor/ataxia syndrome (FXTAS) is a multisystemic disease that is among the most frequent causes of ataxia
and dementia of monogenic inheritance. In the case of a patient with
an ataxia clinic of unknown etiology, especially in adult males, an
FXTAS should be ruled out, since 2-5% of cases of ataxia not identiﬁed
in patients older than 50 years could be due to FXTAS. The
prevalence of FXTAS is estimated at approximately 40% to 45%
overall for males with premutations who are older than age 50
years. All individuals with FXTAS have FMR1 premutation trinucleotide repeats ranging from 55 to approximately 200. A deﬁnite
diagnosis of FXTAS requires the presence of a premutation in FMR1
and white matter lesions on magnetic resonance (MRI) in the
middle cerebellar peduncles and/or brain stem (the major
neuroradiologic sign) with either intention tremor or gait ataxia
(2 major clinical signs). We present 3 cases with premutation in
FMR1 gene and gait ataxia in which the genetic study is necessary
for diagnosis of FXTAS.
Methods
Case 1 Male, 77 years reporting memory loss and bilateral
postural tremor and ataxia. MRI shows hyperintensities of the
middle cerebellar peduncle. Case 2: A male with 65 years and
cognitive impairment, bilateral attitude tremor, parkinsonism and
ataxia. Case 3: A 62-year-old man with cerebellar ataxia of several
years of evolution (gait ataxia and intentional tremor). Positive
MRI: Moderate signs of diffuse cortico-subcortical atrophy, at supra
and infratentorial level, isolated hyperintense focal lesions dispersed in the white matter. For DNA sample, (CGG)n dynamic
mutation of the FMR1 gene and AGG interruptions were studied
using AmplideXTM PCR Reagents (Asuragen) with CGG repeat
primed FMR1 PCR.
Results
Case 1 An allele of 87 CGG repeats and one AGG interruption
(deﬁnitive diagnosis). Case 2: An allele of 75 CGG repeats without
AGG interruptions (possible diagnosis). Case 3: An allele of 92 CGG
repeats without AGG interruptions (deﬁnitive diagnosis).
Conclusions
The higher the number of CGG repeats, the greater the probability
of developing FXTAS. The FMR1 gene premutation study was
recommended for patients with ataxia as clinical sign. Genetic study
of FXTAS must be included as protocol for diagnosis of hereditary
ataxia in adult patients.
doi:10.1016/j.cca.2019.03.478
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Central (neurogenic) diabetes insipidus: A case report
S. Larrauri Monterroso, R. Pérez Garay, I. Martínez Roda, J. Del Olmo
Sedano, B. Fernández Da Vila, D. Jiménez González, A. López Urrutia
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Background-aim
35-year-old woman referred for evaluation of polyuria and
polydipsia. The patient refers drinking more than 8 liters a day, as
well as suffering from nocturia (she refers to wake up 4-5 times
every night) which she has been experiencing for 8 months. The
patient suffers from headache and asthenia. Medical history is
unremarkable except for familiar history of type 2 diabetes.
Methods
As a cause of polyuria and polydipsia, and in the absence of
uncontrolled diabetes mellitus, iatrogenic or post-obstructive polyuria, differentiation of primary polydipsia from diabetes insipidus
(DI) is important.
MRI of the brain showed pituitary stalk on the upper limit size
and loss of the posterior pituitary hyperintense imaging.
Also, a blood test was performed with the following results:
sodium plasma levels were 144 mEq/L (normal values 135-145 mEq/
L) and serum osmolality was 306 mOsm/kg (normal values 280-300
mOsm/kg). Urine osmolality was 100 mOsm/kg.

was 9.3 kg (bP3) and the child presented hyperpigmentation of
ﬂexure areas.
Methods
Blood chemistry showed: sodium (Na) of 119 mEq/L , glucose of
70 mg/dL, potassium of 4.6 mEq/, cortisol of 17, 1 μg/dL, renin of
22710 mU/L and aldosterone of 42 pmol/L. Aldosterone deﬁciency
was suspected and replacement therapy was started with
ﬂudrocortisone, with an adequate initial clinical and biochemical
response.
Three days later, blood chemistry showed normal Na levels, renin
of 2262 mU/L, Aldosterone of 100 pmol/L, cortisol of 8.5 μg/dL and
adrenocorticotropic hormone (ACTH) of 833 pg/mL. One week later
blood test showed a cortisol of 2.3 μg/dL,conﬁrming cortisol
deﬁciency. Supplementation with hydrocortisone was started and
dose increasing was recommended in stress situations.
Laboratory tests showed no elevation in steroidogenic precursors
(corticosterone, deoxicorticosterone, 18-oh corticosterone and urine
17- hidroxicorticosteroids) ruling out a CYP21A2 deﬁciency. Antiadrenal antibodies were negative and adrenoleucodistrophy was
ruled out by measuring long chain fatty acids.

Results
Results
Overnight water deprivation test was used to clinch a diagnosis of
DI. After 4 hours of water deprivation the test was concluded, as the
patient was feeling weak and presented photopsias. At that moment
plasma sodium level was 148 mEq/L, with a serum osmolality of 194
mOsm/kg and a maintained urine osmolality below 100 mOsm/kg,
being these results compatible with a diagnosis of DI. At the
conclusion of the dehydration test, a desmopressin challenge test
was performed.
2 μg of desmopressin were administered intravenously, and urine
output and osmolality were recorded initially then hourly for an
additional two hours. Urine osmolality rose to 401 mOsm/kg, being
this ability to concentrate urine after receiving vasopressin (assessed
as urine osmolality being 50% higher than basal osmolality) a
criterion for central DI. On the other hand, patients with nephrogenic
DI would not concentrate urine despite high vasopressin levels.
Conclusions
The patient was prescribed 120 μg of oral desmopressin twice a
day, and nowadays she refers to drink 2 L per day, being able to rest
at night, with no nocturia.

Molecular study of the patient showed a deletion in hemizygosis
in DAX1 gene, located in X-chromosome in position 712 and 713
(c.712_713delAC), which caused a frameshift mutation resulting in a
premature codon stop p.(Thr238Leufs*60). His mother presented the
mutation in heterozygosis and no mutation was found in the father.
DAX1 protein stands for adrenal hypoplasia congenita (AHC). It is
known to function in the proper formation of the adult adrenal gland
and is responsible for the establishment and maintenance of the
steroidogenic axis of development.
Conclusions
The X-linked form of AHC is characterized by a small and hypo
functional adrenal gland, absence of the permanent zone of the
adrenal cortex and by structural disorganization of the glands. The
disorder results in adrenal insufﬁciency early in infancy and patients
develop hypogonadotropic hypogonadism caused by hypothalamic
and pituitary defects in the secretion of gonadotropin.
doi:10.1016/j.cca.2019.03.480

doi:10.1016/j.cca.2019.03.479
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A novel mutation of ETV6 gene in patient of atypical chronic
myeloid leukemia: A case report

X-linked adrenal hypoplasia congenita: DAX1 mutation
S. Larrauri Monterroso, J. Del Olmo Sedano, D. Armas Méndez, I.
Martínez Roda, S. Domenech Manteca, R. Pérez Garay
Biochemistry Laboratory, Cruces Universitary Hospital, Barakaldo,
Bizkaia, Spain
Background-aim
A 2 year-old male with vomiting and signs of dehydration
presented to the emergency department. Parents referred polydipsia,
polyuria, nocturia, asthenia and salt craving for two weeks. Weight

J.H. Lee, J.H. Lee, C.H. Lee
Department of Laboratory medicine, Yeungnam University Medical
Center, Yeungnam University School of Medicine, Daegu, South Korea
Background-aim
The ETV6 (ETS variant 6) gene play a critical role in the
hematopoiesis and in embryonic development. This gene was
identiﬁed as a fusion partner of PDGFRB (platelet derived growth
factor receptor beta) gene originally, and about 30 partner genes of
ETV6 gene have been reported in several hematopoietic
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malignancies, especially acute lymphoblastic leukemia. But, small
deletion in the ETV6 gene in myelodysplastic/myeloproliferative
neoplasm (MDS/MPN) are very rare. So, we reported a rare case of
atypical chronic myeloid leukemia (aCML) with a novel mutation of
ETV6 gene.

It is a rare retinal dystrophy, with a prevalence ranging between
1/30,000 and 1/81,000 and is between 10-18% of cases of congenital
blindness.

Methods

We present the case of a 5-month-old male referred to the
Pediatric Ophthalmology clinic for clinical suspicion of severe
retinopathy. On ophthalmologic examination under sedation, vertical
and pendular nystagmus showed little pupillary light reactivity,
atrophic retinal parenchyma with punctate peripheral pigment
lesions.

A 71-year man came to the tertiary hospital due to weight loss.
He lost 7kg and had a splenomegaly. A complete blood count showed
a white blood cell (WBC) count of 21,640/ul, a hemoglobin of 12.8g/
dl, a platelet count of 364,000/ul. On peripheral blood smear,
neutrophils were 65% and granulocytic precursors (promyelocytes,
myelocytes and metamyelocytes) constituted 12% of WBC. Bone
marrow aspiration and biopsy was performed and used for
microscopic, cytogenetic, and molecular workup.
Results
His bone marrow smear showed hypercellularity and the
proliferation of megakaryocytic and granulocytic lineages. Both
lineages had some dysplasia such as micromegakaryocytes and
hypogranulation of granulocytes. Myeloblasts were counted up to
4.7% and there were no monocytosis and basophilia. Cytogenetic
study revealed 46,XY[20]. For ruling out myeloproliferative neoplasm, the workups for BCR-ABL1 transcript, the mutations of JAK2,
CALR, and MPL were performed, but any mutations were not
detected. There were no speciﬁc ﬁndings on FISH test for rearrangement of PDGFRA and PDGFRB genes. Next generation sequencing for
myeloid neoplasm was carried out and results showed 3 variants;
c.419_420delTA in ETV6, c.284CNA in SRSF2 (COSM146289),
c.2608GNA in SETBP1 (COSM1234973). He was diagnosed with
aCML-BCR-ABL1 negative and started the treatment with hydrin. So
far, his WBC have been decreasing and he have been on outpatient
treatment for six monthes.
Conclusions
This rare case showed the MDS/MPN with small deletion of ETV6
gene may result in tolerable clinical behavior without thrombocytopenia. Large clinical studies for clarifying the effect of ETV6 genetic
variations on MDS/MPN need for understanding pathogenesis and
improving prognosis.

Methods

Results
In case of clinical suspicion of LCA, a genetic study was initiated
sequentially based on the reported prevalence of the different
mutations and in which 780 mutations were analyzed in some of
the genes associated with the ACL using the LCA genotyping array
and none of the changes associated with the ACL were detected.
We proceed to extend the molecular study by analyzing small
deletions/insertions and point mutations in the coding region and
splicing sites of the genes ECP290, GUCY2D, RDH12 and CRX by
massive sequencing or NGS (Next Generation Sequencing) detecting
different polymorphisms without clinical association.
Finally, an Exome Directed analysis is carried out that includes
the genes: GUCY2D, CEP290, CDHR1 (RP65), AIPL1, RPGRIP1, CRX,
RDH12, CRB1, IMPDH1, LCA5, RD3, LRAT, SPATA7, TULP1, KCNJ13,
GDF6 and NMNAT1. When the analysis was extended by sequencing
the NMNAT1 gene, they were detected: Change c.197GNA (p.
Arg66Gln): change in uncertain clinical meaning. Change c.769GNA
(p.Glu357Lys): pathological mutation associated with LCA.
Conclusions
The differential diagnosis is important since several of the genes
involved in this disease have also been related in other diseases of
the retina such as retinitis pigmentosa or Joubert’s syndrome.
Given the diagnostic and therapeutic implications, including
genetic counselling, we consider it of interest that before the clinical
suspicion of LCA, implement a sequential genetic study protocol that
allows diagnosing as many cases as possible.
doi:10.1016/j.cca.2019.03.482

doi:10.1016/j.cca.2019.03.481
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Hypourycemia with fractional excrection of reduced uric acid
Report of a case of optical neuropathy of leber
E. Lepe Balsalobre, M.D.M. Viloria Peñas, I. Peral Camacho, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain

M.D.M. Viloria Peñas, E. Lepe Balsalobre, I. Peral Camacho, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain
Background-aim

Background-aim
Leber’s Congenital Amaurosis (LCA) represents a group of retinal
dystrophies of genetic cause characterized and uniﬁed based on four
clinical characteristics: early blindness, sensorial nystagmus, slight
pupillary reaction and electrical signals absent in the
electroretinogram.

Hypouricemia is often a casual, analytical ﬁnding, which may go
unnoticed, mainly due to a low frequency of presentation and
because it usually attends asymptomatically. The differential diagnosis of hypouricemia is based on the fractional excretion of uric
acid, with hypouricemia with a fractional excretion of reduced uric
acid, which is associated, among others, with hereditary xanthinuria.

Abstracts / Clinica Chimica Acta 493 (2019) S199–S259

Hereditary Xanthinuria is an autosomal recessive disorder of the
oxidative metabolism of purines caused by mutations in the genes of
the xanthine dehydrogenase enzyme. Depending on the mutations
presented, it includes: type I xanthinuria and type II xanthinuria.
Methods
Patient, a 28-year-old woman with colicky pain and macroscopic
hematuria. As a family history highlights: Mother with kidney stones
not identiﬁed. Grandparents with nephritic colic due to kidney
stones.
Results
In the analyzed test, hypouricemia was detected with uric acid
levels of 0 mg/dL, a urine sample was requested to measure uric acid
levels and obtaining a result of 0.2 mg/dL. Given the diagnostic
suspicion of xanthinuria, the study was extended, determining the
levels of xanthine (308.1 mmol/mol creatinine (normal values b62))
and hypoxanthine (1495.4 mmol/mol creatinine (normal values
b68)) in a new urine sample and the performance of a renal
ultrasound that shows renal asymmetry, slight left renal atrophy, and
right renal lithiasis, in addition to 3 stones between 1 and 2 mm.
Genetic study is requested with inconclusive results due to the
appearance of genetic polymorphisms very rare in certain exons.
Family genetic study is requested by means of PCR ampliﬁcation of
the coding exons and splicing regions of the Xanthine dehydrogenase gene and analysis of results by comparison with the reference
sequence. Results: presence of genetic variant c.140_141insG in all
cases studied.
Conclusions
Hereditary xanthinuria is an infrequent metabolic disease and
should be suspected at undetectable levels of uric acid in blood and
urine.
It is important a close collaboration between the clinician and the
laboratory in order to be able to monitor the possible complications
and ensure a correct diagnosis of this pathology.

to muscle contracture and mechanical characteristics pain. In both
occasions, an application was made to the laboratory, but both
presented a viscosity that interfered making the determination
impossible.
Followed up by his primary care doctor, 10 days after, new
sample is sent to the laboratory, in which stands out creatinine 3.58
mg/dL, urea 128 mg/dL; and hemogram with slight anemia.
Results
He came back 2 days later because of low back pain, with
abdominal pain, weightloss, nausea and vomiting. The examination
was normal, but presented pain on palpation in spinous apophysis
L1. Abdominal-pelvic ultrasound is requested suggestive of medical
nephropathy and it is observed creatinine requested in primary care.
The patient is admitted to the intensive care unit due to acute
renal failure and suspicion of cryoglobulinemia due to the impossibility of biochemical determination.
The next day, total protein 14.9 g/dL was obtained, with a
monoclonal component IgG 9.4 g/dL; calcium 13.9 mg/dL, creatinine
3.28 mg/dL and urea 98 mg/dL.
Bone marrow biopsy is requested, which presented an inﬁltration
of 22% of plasma cells, giving place to the diagnosis of multiple
myeloma.
Conclusions
The increase of viscosity causes hyperviscosity syndrome (HVS)
and is related to Waldenström’s macroglobulinemia (WM) and
multiple myeloma; IgM component is the one that produces it most
often, in contrast, IgG component is less common.
At the insistence of analytical interference of the sample, the HVS
should have been previously suspected and the patient’s recurrence
could have been avoided in the Emergency Department, decreasing
in turn the clinical complications of the patient (acute renal failure,
pneumonia and respiratory failure) and making better use of hospital
resources.
doi:10.1016/j.cca.2019.03.484
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Undiagnosed maternal phenylketonuria

Viscosity as interference in the laboratory: A Case report

I. Pérez De Algaba Fuentes, I. Castro-Vega, M.D.R. Jiménez Machado,
R. Yahyaoui Macías
Clinical Laboratory and Newborn Screening Center of Eastern Andalucia,
Málaga Regional Hospital, Spain

M. López Melchor, D. Rodríguez Cano, I.J. Insua Caramés, F. Rodríguez
Cantalejo
UGC Análisis Clínicos, Hospital Universitario Reina Sofía, Córdoba, Spain

Background-aim
Background-aim
Usually serum or plasma obtained by centrifugation, presents
viscosity characteristics suitable for laboratory biochemical determinations, but sometimes there are clinical situations that prevent the
correct processing of the sample, such as the consumption of certain
drugs or the pathology of the patient’s base.
Methods
39-year-old patient came to the Emergency Department suffering
from dorsal pain twice, he receive the hospital discharge report due

Phenylketonuria (PKU) (Phe levelsN120 ⎧mol/L) is the most
common inborn error of aminoacid metabolism. The defect of
phenylalanine Hydroxylase (PAH deﬁciency), is the most frequent
enzymatic alteration (1/10,000 in Spain), caused by mutations in
PAH gene (12q22-q24.2) (OMIM: 261600). This disorder is usually
diagnosed through neonatal screening programs (blood-dried sample (DBS)) and is characterized by mild to severe mental disability in
untreated patients. According to Phe levels at diagnosis, the amount
of proteins that tolerate and the risk of suffering neurological
symptoms, the patients are divided into different clinical form: 1Mild Hyperphenylalaninemia, MHP: 120 y 360 ⎧mol/L, 2- Classical

Abstracts / Clinica Chimica Acta 493 (2019) S199–S259

PKU: Phe levels: N1.200 ⎧mol/L, 3- mild PKU: Phe levels 360-1.200
⎧mol/L. The mainstay of treatment is a low-phenylalanine diet and
aminoacids mixture for the forms that require treatment.
Frequent monitoring of the plasma Phe is essential to adjust
Phe intake and monitor metabolic control, especially during
pregnancy.
Untreated maternal PKU or MHP may result in pregnancy
complications (spontaneous abortion, intrauterine-fetal-death, and
preterm delivery) and neonatal sequelae. The desired target ranged
for the plasma Phe concentration is 120-360 μmol/L, as established
by the Maternal Phenylketonuria Collaborative Study (MPKUCS).

McArdle’s disease, also known as glycogen storage disease type V
((GSD5;MIM #232600)), is a rare genetic disorder with autosomal
recessive inheritance that affects the muscle. Patients lack the
enzyme required to mobilize glucose-1-phosphate from skeletal
muscle glycogen (myophosphorylase). Although it is present from
birth, may not be diagnosed until adolescence, because of the nonspeciﬁc symptoms (muscular pain) often dismissed as a sign of being
‘out of shape’. Usually the ﬁrst sign of muscle damage are high
concentrations of serum creatine kinase (CK).

Methods

Methods

Case report.
Results
Newborn of 40 weeks gestation. Results of her metabolic
screening was: high levels of Phe in DBS by tandem mass
spectrometry (167 μmol/L and Phe/Tyr ratio: 3.78 (R.V: b1)). The
newborn was asymptomatic. No family history of PKU. The mother
was 29 years old, with no personal history of interest or previous
abortions, asymptomatic, and without gestational pathology.
The newborn was referred to physicians for further conﬁrmatory
testing: plasma and DBS aminoacids analysis, pterins and dihydrobiopterin reductase (DHPR) activity in DBS and aminoacids
analysis of the mother in DBS.
The results of the conﬁrmatory testing were:
1-Newborn: a) Pterins in DBS: neopterin (5.2 nmol/L) and
biopterin (1.9 nmol/L) (in the range of patients with hyperphenylalaninemia); b) DHPR activity in DBS: normal; c) DBS aminoacids:
Phe: 281 μmol/L and Phe/Tyr ratio: 1.89); d) Plasma aminoacids:
165⎧mol/L (VR:b100 ⎧mol/L )
2-Mother: DBS aminoacids: 389 μmol/L and Phe/Tyr ratio: 6.12.
Both results are compatible with hyperphenylalaninemia.
Currently, the infant remains asymptomatic, with a normoproteic
diet as long as plasma Phe levels are b240 ⎧mol / L and with Phe
controls in DBS every month. The genetic study results are not
available yet.
Conclusions
If mothers with PKU are not treated during pregnancy, their
newborns have a great risk of complications. Most of Spanish women
of childbearing age were screened for PKU as neonates, but some
may have been lost to follow-up or those with mild variants, may
have been missed by neonatal screening. This case supports the idea
of introducing a PKU selective screening for undiagnosed obstetric
patients.

Background-aim

We present a clinical case of a 15-year-old adolescent with
sustained high concentrations of serum CK and symptoms of fatigue,
exercise intolerance and occasional cramps. As part of the diagnosis
process a forearm ischemic test (FIT) was performed. Lactate
(plasma; Sodium Fluoride/Potassium Oxalate) lactate and ammonium (plasma; EDTA K2) were analyzed in a Cobas c501
autoanalyzer (Roche Diagnostics), by enzymatic methods (lactate
oxidase and glutamate dehydrogenase, respectively).
Results
Needle electromyography ﬁndings were normal. The FIT showed
a “ﬂat lactate curve” (Results: 0.8 mmol/L (initial), 0.9 mmol/L (1
minute), 1.2 mmol/L (5 minutes), 1.4 mmol/L (10 minutes), with
normal ammonium rise). Data of the ischemia test were conﬁrmed
with a muscle biopsy, in which myophosphorylase activity was null
detected. McArdle disease was conﬁrmed by the genetic study of the
PYGM gene, that showed a change in homozygosis (c.148CN T)
which presumably produces the change of Arginine from position 50
to a premature stop codon (p.R50X). This change has been
previously described as the most common pathogenic change in
the European population associated with McArdle’s disease.
Conclusions
The ischemia test is one of the initial tests in the differential
diagnosis of McArdle’s disease. A positive ischemic test (lack of an
increase in the blood lactate concentration with elevation of
ammonium after ischemic stress) is indicative of McArdle’s disease.
After a positive result, the enzymatic defect has to be demonstrated
by muscular biopsy and the genetic study gives the deﬁnitive
conﬁrmation of muscle glycogenosis and allows genetic counseling
and prenatal diagnosis if required.
doi:10.1016/j.cca.2019.03.486
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Daratumumab interference in assessing complete remission in
multiple myeloma patients: A case report
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Background-aim
Multiple Myeloma (MM) is a hematologic malignancy in which
abnormal plasma cells accumulate and produce an aberrant monoclonal immunoglobulin or immunoglobulin fragment, also called M
protein.
Monoclonal antibodies are being tested as new therapeutic
approaches to improve the poor prognosis of MM patients.
Daratumumab is a human IgG kappa monoclonal antibody that
targets CD38, which is a transmembrane glycoprotein that is highly
expressed on abnormal plasma cells. Detection of these therapeutic
antibodies by serum protein electrophoresis (SPEP) and immunoﬁxation has been reported in treated patients. The aim of this case
report is to show how they can lead to an incorrect interpretation of
laboratory results in some circumstances.
Methods
We describe a 62-year-old man who was diagnosed with IgG
kappa MM and received Daratumumab as fourth line therapy. SPEP
was performed by capillary electrophoresis on Capillarys 2 Flex
Piercing (Sebia). Protein immunoﬁxation was processed on Easy
Interlab (Biometa).
Results
Complete remission was conﬁrmed after 14 cycles of
Daratumumab, as immunoﬁxation did not reveal any monoclonal
component in serum or urine and abnormal plasma cells were not
found in the bone marrow. Two months later a small peak was
detected in the gamma region by SPEP and its isotype was identiﬁed
as IgG kappa by immunoﬁxation. We were unable to determine at
that point whether the emerging peak corresponded to the patient’s
M protein or to the therapeutic antibody since they both shared the
same migration and isotype. Follow-up testing revealed the peak to
be continuously increasing in size, so there had probably been a loss
of response to treatment and a reappearance of the M protein.

- Combined screening: ecographic and biochemical markers to
detect trisomy 18 and 21.
- Noninvasive prenatal testing (NIPT): It analyzes small fragments
of DNA from the placenta that are circulating in a pregnant
woman’s blood.
- Invasive prenatal testing (amniocentesis): It is considered gold
standard to a diagnosis. FISH test can help it.
In our laboratory, we make combined screening to all pregnancy
mothers. If risk is over 1/250 or the doctor has a medical suspected,
we usually do NIPT or an amniocentesis. There are patients that,
because of the high maternal age, they decide to do NIPT to reduce
their stress.
NIPT has the following limitations:
-

Conﬁned placental mosaicism.
Mother with an unknown pathology.
Vanishing twin.
Low quality of cell-free DNA (it is contaminated or has low
percentage of concentration).

Methods
Pregnancy woman, 42 years old. Results of combined screening
are: risk 1/44 due to the age, 1/252 due to biochemical analysis (free
human chorionic gonadotropin= 91,6ng/mL and pregnancy-associated plasma protein-A= 3,44mU/mL), 1/716 for trisomy 21 (nuchal
translucency= 1,48mm and caudal skull length= 50mm) and b1/
10000 for trisomy 18.
The patient decides to make a NIPT to relieve her stress.
Results
The results are: Low risk for trisomy 13, 18 and 21, and high risk
for XXY. We talk with her and we advise her to do an amniocentesis
and FISH test. The result of FISH was compatible with a normal male
fetus. The karyotype of amniotic liquid was 46,XY.
Conclusions

Conclusions
Our case report highlights protein electrophoresis and immunoﬁxation limitations when analyzing Daratumumab-treated patients.
Current routine techniques did not allow to distinguish our patient’s
myeloma M protein from the therapeutic antibody since both of
them share the same migration pattern and isotype. Special care
should be taken in the interpretation of laboratory results and more
specialized techniques should be considered to correctly assess
complete remission in this kind of patients.
doi:10.1016/j.cca.2019.03.487

- Today, the average maternal age is increasing. For this reason,
risks and stress for pregnant women are growing.
- The combined screening does not detect sexual chromosome risk,
unless the doctor sees an ultrasound anomaly. Klinefelter
syndrome is an exception, it does not give high risk results in
combined screening and it is not detected by ultrasound.
- NIPT could detect aneuploidies of sex chromosomes, such as
Klinefelter syndrome. However, all positive results must be
conﬁrmed with amniocentesis due to the limitations of the test.
- In our case, the result of NIPT was a false positive due to a conﬁned
placental mosaicism.
doi:10.1016/j.cca.2019.03.488
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Background-aim
Prenatal screening is a group of tests to detect congenital defects
in a fetus. These tests can be:

Awareness of vitamin B7: A growing problem in clinical practice
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Background-aim

Vitamin B7 (H or biotin) is a readily available supplement that is
part of the B-complex vitamins. It is present at low levels in numerous
foods and pharmaceutical products. It is an essential coenzyme in
many carboxylase reactions (in fatty acid synthesis and energy
production). The recommended daily intake of biotin is from 30mg.
At high doses (ε300mg/day), improves clinical outcomes and quality
of life in patients with demyelinating diseases (multiple sclerosis-MS,
adrenomyeloneuropathy-AMN). It has been reported to cause interference (high/moderate levels) in immunoassays resulting in abnormal thyroid function tests. Some assays for testing thyroid (sandwich)
use a separation system based on biotin-streptavidin. Treatments with
biotin can interfere, presenting falsely low values, in immunometric
assays (TSH), due to the displacement of biotinylated antibodies, while
competitive immunoassays (FT4/FT3/TSHR-Abs), the excess biotin
compete with the biotinylated analogue for the streptavidin binding
site, generating artifactually high results. A growing problem and
unknown to the vast majority of clinicians.
Methods
This case involved a 57-year-old woman with recurrent remitting
MS who was on high doses of biotin (neuroprotective utility), and
Hashimoto’s thyroiditis in substitution treatment, as the most
relevant pathological background. Follow-up with adequate control.
In later check-ups thyroid function tests suggestive of Graves’ disease
with no signs and symptoms of hyperthyroidism (physical-examination was entirely normal).
Results
TSH 3.7mU/mL (0.3-5), FT4 2.07ng/dL (0.93-1.78), and positive
anti-TPO-abs. Thyroid tests were repeated: TSH 1.5 mU/mL and FT4
2.1ng/dL, and Thyroid-Stimulating-Immunoglobulinb1U/L. Results
obtained in Modular-E170 (ECLIA) with streptavidin and biotinylated/ruthenylated antibodies. It was decided repeat the study in an
alternative
immunoassay
(CMIA-Architect-i4000SR)
with
acridinium-ester as a label for the reaction: FT4 1.4ng/dL (0.8-2),
TSH 2.8mcU/mL (0.5-4).
Conclusions

Background-aim
Intravenous immunoglobulin (IVIg) therapy has immunomodulatory effects in many diseases. Among all these, the clearest indication
of IVIg is for patients with absent or deﬁcient antibody production, this
treatment inducing a short-term form of immunity called passive
immunity. Deﬁcient antibody production in patients with common
variable immunodeﬁciency (CVID) is accompanied by an inability to
produce free light chains (FLCs), particularly kappa (|) FLC, due to Bcell dysfunction. We aimed to show that IVIg therapy could act as an
idiotype vaccine in a patient with CVID and (|) FLC deﬁciency.
Methods
Serum FLCs were assayed by nephelometry (normal ranges:
serum (|) FLCs: 3.3-19.4 mg/L; serum Lambda (⌊) FLCs: 5.7-26.3 mg/
L; serum (|/⌊) FLCs ratio: 0.26-1.65).
Results
We found that IVIg administration, in a patient with CVID and (|)
FLC deﬁciency, for o short period of only 6 months, induced after
discontinuation of treatment some kind of “long-lasting active
immunity”, leading to the secretion of immunoglobulin (|) FLCs. Three
nephelometric evaluations of serum (|) and (⌊) FLCs, performed 1 year,
6 months and 3 months prior to the start of IVIg replacement therapy,
demonstrated a total absence of (|) FLCs (b 0.127 mg/L - below the
limits of reliable detection) and low level of (⌊) FLCs (b 5.7 mg/L), the
(|/⌊) FLCs ratio being incalculable. In the next 5 years after discontinuation of IVIg replacement therapy, serum FLCs have been annually
measured. Unexpectedly, 6 months after discontinuation of IVIg
therapy, the patient started to produce a normal serum (|) FLCs
concentration (3.61 mg/L). The serum level of (⌊) FLCs was unchanged
and the (|/⌊) FLCs ratio could be calculated, being this time within the
reference range. Moreover, measurements made over the next 5 years
show an average value of the (|/⌊) FLCs ratio of 1.03 ± 0.18.
Conclusions
IVIg therapy may have functioned as an idiotype vaccine which
induced a humoral response. To date, several questions remain open.
For instance, from a clinical standpoint, we do not know whether
this form of active immunotherapy has the potential to cure or just
to control the immunoglobulin (|) FLC deﬁciency. Further studies are
necessary to conﬁrm these ﬁndings.

The thyrotoxicosis was attributed to interference of the high dose
biotin treatment. More and more cases are being reported (the FDA
warns that biotin may interference with lab-tests). Early clinical
consideration of biotin interference minimizes unnecessary repeat
laboratory studies.

doi:10.1016/j.cca.2019.03.490

doi:10.1016/j.cca.2019.03.489
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Intravenous immunoglobulin as an idiotype vaccine?
Background-aim
A.E. Stanciub, M. Popescua
a
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Transplantation, Romania
b
Institute of Oncology Bucharest, Department of Carcinogenesis and
Molecular Biology, Romania

Congenital analbuminemia is a rare autosomal recessive disorder
characterized by the complete absence or presence of a very low
amount of circulating serum albumin. It is a rare allelic heterogeneous
defect, fewer than ﬁfty cases have been reported worldwide.
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Surprisingly, some of patients who have analbuminemia are clinically
well, presumably owing to the maintenance of oncotic pressure and
transport function by other serum proteins. Patients are essentially
asymptomatic, apart from ease of fatigue, minimal ankle edema and
hypotension. Another important biochemical sign is hyperlipidemia,
especially hypercholesterolemia. Although diagnosis is usually made by
serum protein electrophoresis, mutation analysis of ALB gene is always
necessary to conﬁrm the diagnosis Congenital Analbuminemia (CAA).
Methods
A 39 years old women with history of hypercholesterolemia was
visit to medical clinic because referred asthenia and heaviness in
both legs. The laboratory diagnostic work-up was oriented mostly to
the evaluation of the lipid proﬁle, but other laboratory tests were
performed, including serum protein capillary zone electrophoresis
(CZE), to study other causes of its dyslipidemia.
Results
Laboratory investigation showed a remarkable elevation in serum
total cholesterol, 321mg/dL (i.r. b 200 mg/dL), LDL-C 161 mg/dL (i.r.
b160 mg/dL) and HDL-C 118 mg/dL (i-r. N40 mg/dL); apolipoproteinA and B were 291 mg/dL (i.r. 115-210 mg/dL) and 145 mg/dL (i.r. 55135 mg/dL) respectively. Blood count, liver and kidney function,
coagulation tests, autoimmunity assays were normal. Instead CZE
showed a severe reduction of the albumin fraction (1,6% i.r. 55,866,1%) with increase of the other serum fractions (a1 7,0%, a2 29,7%,
beta1 18,4%, beta2 10,7% and gamma 32,6%), conﬁrmed by agarose
gel (Sebia). The nephelometrich measure of the individual proteins
showed: serum Albumin b 0,2g/dL (i.r. 3,4- 5 g/dL); s-transferrin 607
mg/dL (i.r. 200-360 mg/dL); a1-antitrypsin 2,56g/L (i.r. 0,9-2,0 g/L).
The mutation analysis of ALB gene conﬁrmed diagnosis CAA.

Results
Case 1: 49-year-old male, with a background of chronic
malnutrition secondary to protein-losing enteropathy of unknown
cause, admitted with leg cellulitis. He unexpectedly developed
reduced consciousness (GCS 4/15). CT head and CSF analysis offered
no explanation for the patient’s deterioration. Ammonia was found
to be elevated (128 μmol/L, RI b50), glutamine was elevated (2338
μmol/L, RI 300-900), albumin was low (13 g/L, RI 35-50) and
arginine was borderline-normal (24 μmol/L, RI 20-140). It was
thought that arginine deﬁciency was likely to have precipitated
hyperammonaemia when he acquired sepsis. He was treated with
ammonia-scavenging drugs, Sodium Benzoate and Sodium
Phenylbutyrate, arginine supplementation, haemodialysis and nitrogen-limited parenteral nutrition. After 2 days treatment, his
neurology had resolved (GCS 15/15) and ammonia decreased (66
μmol/L).
Case 2: 59-year-old female with a history of chronic malnutrition, due to complications of epigastric hernia repair, admitted for
complex abdominal wall reconstructive surgery. Postoperatively she
developed confusion, ﬁne tremor and reduced consciousness (GCS
3/15). CT head and CSF analysis were negative. Ammonia was
found to be elevated (295 μmol/L), glutamine was elevated (1916
μmol/L), albumin was low (14 g/L) and arginine was borderlinenormal (26 μmol/L). Her treatment was identical to Case 1 with the
addition of Rifaximin therapy. After 7 days treatment, her
neurology had resolved (GCS 15/15) and ammonia decreased (31
μmol/L).
Conclusions

CAA is a benign condition in which the absence of albumin is
tolerable and most patients are detected fortuitously. However, early
diagnosis of this rare condition may prevent hypercholesterolemia
related cardiovascular events.

In both cases reported, plasma amino acids, acylcarnitines and
urine organic acids did not elucidate a metabolic cause for
hyperammonaemia. It was felt that relatively low arginine contributed to reduced efﬁciency of the urea cycle and had resulted in
high ammonia. Disproportionately high glutamine can cause
profound neurological complications beyond those expected at
these ammonia levels and chronic malnutrition is likely to have
increased these patients’ susceptibility to acquired metabolic
complications.

doi:10.1016/j.cca.2019.03.491

doi:10.1016/j.cca.2019.03.492

M225

M226

Conclusions

acute
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A tale of two encephalopathies: two cases
hyperammonaemia in malnourished adult patients

of

Background-aim
Background: Hyperammonaemic encephalopathy is an important
differential diagnosis in patients with reduced consciousness.
Methods
Case review was carried out using a combination of patient
medical notes, laboratory data and review of discussion records with
clinicians.

Background-aim
Glucose-6-phosphate dehydrogenase (G6PD) deﬁciency and
hemoglobin C are two common red cell disorders in the north of
Africa. G6PD deﬁciency produces hemolytic anemia, which can be
triggered by certain drugs or infections. HbC is asymptomatic or is
manifested as microcytic, minimally hemolytic anemia. The association between G6PD deﬁciency and HbC is little understood.
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Methods

Methods

We describe a male neonatal case of G6PD deﬁciency presenting
as severe, persistent indirect hyperbilirubinemia on day 4 and
hemolytic anemia. He was born to non-consanguineous Japanese
parents without any family history. We could not ﬁnd any triggers
that could have induced hemolysis during pregnancy. In this study,
we determined G6PD enzyme levels by spectrophotometric assay.
Genomic DNA from the probands and their parents, were isolated
from peripheral blood leukocytes.
All exons including exon-intron boundaries of the G6PD gene
were ampliﬁed by PCR using a speciﬁc primer. The sequencing of
ampliﬁcation products was carried out on an ABI Prism 310 DNA
sequencer (Applied Biosystems, Foster City, CA, USA) using BigDye
Terminator v.3.1 cycle sequencing.

48-year-old man was transferred to the hospital after autolysis
attempt by abundant yew leave ingestion.

Results
We describe a neonatal case of G6PD deﬁciency that developed
severe jaundice and acute hemolytic anemia in the absence of ABO
incompatibilities. A complete blood count (CBC) revealed hemoglobin (Hb) of 7 g/dl and, a reticulocyte count of 10 %. Direct and
indirect Coombs’ tests were negative. Chemistry showed no abnormal ﬁndings, except for STB. His glucose-6-phosphate dehydrogenase activity was 0.68 IU/gHb. The patient was diagnosed as having a
G6PD deﬁciency. DNA sequencing revealed the presence of a
previously reported mutation: c.968TNC in exon 9, leading to 323
LeuNPro substitution (G6PD Nefza). the Hb fractions were quantitated by cation exchange HPLC reveled the presence of Hemogbin
trait C.It is the ﬁrst description of the co-inheritance of G6PD
deﬁciency and HbC in our population.
Conclusions
The coexistence of G6PD deﬁciency and hemoglobinopathy was
suggested as a cause of neonatal hyperbilirubinemia leading to
kernicterus. This case encouraged us to investigate both G6PD
deﬁciency and hemoglobinopathy as a differential diagnosis of
neonatal jaundice and hemolytic anemia despite the low prevalence
of this association.

Results
He was asymptomatic and the physical examination was normal.
Emergency analysis showed respiratory alkalosis (pH 7.63, pCO2
15 mmHg, HCO3- 15.8 mmol/L) and lactate 4.66mmol/L [b2].
Suddenly, he suffered a ventricular tachycardia, decreased
consciousness, leukocytosis (20.96 ∗ 103/μL [3.8-10]), high-sensitivity troponin T (19.3 ng/L [0–14]) and increased creatine kinase
(237U/L [0–189]). Rest of the analysis were normal.
He was treated with activated charcoal, magnesium sulphate,
amiodarone, vasoactive support and a pacemaker. In one week he
recovered from the episode without sequels; nevertheless, it was not
made any alkaloid analysis in any sample to conﬁrm the taxine
presence.
Conclusions
The interest of this case lies in its rarity and severity. Without
urgent treatment, yew poisoning can cause death quickly. The clinic
evolves progressively in a few hours with gastrointestinal, neurological, cardiovascular symptoms and cardiac arrest. The differential
diagnosis must be made with cardiac or neurological pathologies or
poisoning by other toxins.
There are not speciﬁc alterations that lead to this intoxication, so
it is not easy to diagnose it. A thorough anamnesis and personal
testimony from the patient are absolutely necessary.
The detection of 3,5-dimethoxyphenol, a taxine metabolite, is
used as a marker and the only way to conﬁrm the deﬁnitive
diagnosis. It can be detected in gastric content, urine or blood
samples and it is analysed by gas chromatography/mass spectrometry. Taxine compound analysis is not usually made in clinical
laboratories because the low number of cases, but could be sent to
the National Toxicology Institute to conﬁrm the suspicion.
doi:10.1016/j.cca.2019.03.494

doi:10.1016/j.cca.2019.03.493
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Background-aim

Background-aim

Taxus baccata (European yew) is a poisonous tree. Contains toxic
alkaloids; taxine is the most dangerous of them. It produces
gastrointestinal irritation and cardiotoxicity, because it is a sodium
and calcium channel antagonist with dose-dependent effect.
It is a fairly common plant in our environment and might be
extremely dangerous; however, yew poisoning is quite rare. Cases
occur by voluntary or accidental ingestion. The lethal dose is 50–100
grams of leaves.

A girl of 4 days of age was derived from Endocrinology to perform a
study due to dysmorphic features. Monitoring during pregnancy by
ventriculomegaly and karyotype was performed with a normal result.
The ophthalmological study and abdominal ultrasound were normal.
The patient presents bilateral pre-axial polydactyly in feet,
hypertelorism, dislocation of the patella and brachyonychia in the
hands and feet. Alteration of the corpus callosum is suspected.
The parents and siblings of the patient are healthy.
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Methods
Molecular cytogenetic study of Comparative Genomic Hybridization Array (array-CGH) is requested by using a CGX array that
includes 180,000 probes, using the PerkinElmer CGX-Array platform,
with an average resolution of 40 kb and a resolution of 20kb in the
regions of interest (more than 250 syndromes and 1000 target
genes).
Results
A deletion of 15.75 megabases is detected in the chromosomal
region 7p14.3-p13, which includes the GLI3 gene, with the patient
presenting the Cephalolynsyndactyly Syndrome of Greig.
Therefore, the patient presents a genetic pattern of female sex,
compatible with the chromosomal formula (according to the ICSN
2009 nomenclature): arr (hg19) 7p14.3-p13 (29,267,46045,019709) x1.
Conclusions
Greig’s cefalopolysyndactyly is an autosomal dominant syndrome
of low prevalence caused by mutations in the GLI3 gene, located in
7p14.3. It is characterized by polydactyly, total or partial cutaneous
syndactyly in the hands, hypertelorism, macrocephaly, mental
retardation, developmental delay and corpus callosum anomalies
The deletions that include the gene GLI3 have been described as
causing the syndrome cefalopolisindactilia of Greig with the
characteristics described above and can be considered the cause of
the pathology of the patient. Since this deletion is not detected in
their parents, it must be considered as of “de novo”appearance.
doi:10.1016/j.cca.2019.03.495
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Early development of HELLP syndrome: A case report
M. Fabre Estremera, M. Santamaria Gonzalez, E. Llorente Fernandez, J.
J. Puente Lanzarote

proteinuria. The patient received Labetol to treat hypertension and
corticosteroids to induce maturation because of the high risk of
preterm born. However, she developed a headache, seizures and
deranged liver function showing AST 100U/L, ALT 121U/L, LDH 527U/
L and PLT 77.000/mm3.
Results
Labour was induced at 28+6 weeks gestation. The new-born
weighed 975g, with an APGAR 4 and 8. The mother suffered
postpartum haemorrhage, which needed in intensive care unit. The
patient was kept in the hospital for 21 days, and throughout this
period, all biochemical analyses, imaging tests and blood pressure
returned to normal.
Conclusions
In this case, the initial diagnosis was attributed to the clinical
symptoms presented alongside deranged blood results which could
have been associated with other clinical conditions presenting in
pregnancy (idiopathic thrombocytopenic purpura, acute fatty liver of
pregnancy and haemolytic uremic syndrome). However, the diagnosis was conﬁrmed by clinical symptoms associated with haemolysis,
elevated liver enzymes and low platelets. We highlight that clinicians
should maintain a high index of suspicion for HELLP syndrome if
there is evidence of low platelets and deranged liver function tests
even in unusual weeks gestational, as early diagnosis is the key in
reducing maternal and perinatal morbidity and mortality.
doi:10.1016/j.cca.2019.03.496
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BACKGROUND-AIM
Background-aim
HELLP syndrome is a complication severe of PE, it occurs in 10%20% of these cases. It´s associated with a maternal mortality and
morbidity rate of 0.2 to 5% respectively. This syndrome compromises
the blood system with haemolysis, hepatic lesions are observed as
increased levels LDHε600 U/L, ASTε70 U/L, ALTε70U/L and
PLTb100·109/L. The manifestations can be epigastric pain, anemia,
hepatic rupture and hemorrhagic stroke. The perinatal complications
include prematurity, intrauterine growth restriction, and impaired
neurocognitive development. However, the presentation of HELLP
syndrome can sometimes be misleading whilst it is evolving into its
full clinical picture.
Methods
We present a 34-years-old woman whose pregnancy was
complicated with HELLP syndrome on the 28+4 weeks gestation.
She presented to the hospital with hypertensive (170/100 mmHg).
Initial laboratory studies revealed normal blood analyses and urine

Hepatitis B is a severe viral infection caused by hepatitis B virus
(HBV). It can lead to acute and chronic disease, with signiﬁcant
complications (cirrhosis and hepatocellular carcinoma). Immunoassays for hepatitis B surface antigen (HBsAg) are the most frequently
tests used to detect HBV infection. The best prevention strategy
against infection is a 2–3 doses 95–99% effective vaccine of puriﬁed
recombinant HBsAg. These vaccines have the potential to induce
transiently detectable levels of HBsAg in the 14–30 post-vaccination
days, most commonly in dialysis patients, preterm neonates and
blood donors according to the literature. HBV vaccination of nonimmune patients is mandatory in current guidelines for management
of patients who undergo dialysis induction protocol.
Methods
The samples were analyzed in ADVIA Centaur® immunoassay
Systems Siemens® in our labs.
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Results
A 42 year-old man with IgA nephropathy + nephrotic syndrome
was admitted in our Institution. We processed several laboratory
tests, including HBV serology tests: HBsAg 0,24 (ε1,00 reactive),
Anti-HBs 0,19 (ε10 immune), Anti-HBc 0,18 (ε1,00 reactive). After 5
days, new laboratory tests were requested with induction dialysis
protocol as clinical information: HBsAg 1,12 (ε1,00 reactive), AntiHBs 0,05 (ε 10 immune), Anti-HBc 0,19 (ε1,00 reactive), IgM AntiHBc 0,16 (ε1,00 reactive), Anti-HBe 1,95 (δ1,00 reactive) HBeAg 0,42
(ε1,00 reactive). Once we contacted the responsible physician, we
acknowledged that vaccination of the patient happened near 24 h
prior sample collection. As transient HBsAg positivity in patients can
occur post recent HBV vaccination, all dialysis procedures of
potentially HBV infected patients were met and we repeated HBV
serology 7 days later: HBsAg 0,29 (ε1,00 reactive), Anti-HBs 0,10
(ε10 immune), Anti-HBc 0,17 (ε1,00 reactive). An external conﬁrmatory HBV DNA viral load was performed with a non-detected
result.

HHV6, mumps, rubella, borrelia, mycoplasma pneumonia, and
toxoplasmosis, syphilis (TPHA) titer 1:320, immunologic HIVscreening test positive despite removal of potential heterophilic
antibodies (conﬁrmation test negative), direct coombs-test polyspeciﬁc positive; FACS: reduced (non-clonal) B-, NK- and CD4+ Tcells. Diagnosis: Bone marrow biopsy 07/15 with suspicion for
haematological disease revealed leishmania which was conﬁrmed by
PCR. Course: After therapy with amphotericin B the patient became
afebrile with clearly improved general condition and was discharged
from hospital. CRP, procalcitonin, and pancytopenia normalized and
several previously positive immunologic tests (CMV, EBV, HIV, rf)
became negative.
Conclusions
Conclusion: Confounders like hypergammaglobulinemia and rf
can lead to adulteration of laboratory results. Clinicians need to keep
in mind that unclear lab ﬁndings can be caused by parasitic
infections, especially when a travel history to southern European
countries can be obtained.

Conclusions
doi:10.1016/j.cca.2019.03.498
In this case, HBsAg testing was for screening purposes applying
the dialysis induction protocol but in a time of cost-effectiveness
medicine it is fundamental to optimize procedures to prevent HBV
antigen testing too soon after recent HBV vaccination. Follow-up
conﬁrmatory testing is fundamental to differentiate true infection
status and limit the consequences of a false positive.
doi:10.1016/j.cca.2019.03.497
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A case of visceral leishmaniasis presenting as a clinical chameleon
– A case report
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Background-aim
Leishmaniasis is caused by an intracellular parasite transmitted to
humans by the bite of a sandﬂy. It manifests with a variety of
symptoms, which can delay diagnosis.
Methods
Case report.
Results
Patient:
33-year-old
male,
recurrent
immune-complex
membranoproliferative glomerulonephritis (MPGN) 04/08, kidney
transplant 05/11, recurrent MPGN 07/13, terminal kidney failure 12/
14. Recurrent fevers 12/14 - 07/15, nausea and dyspnoea, reduced
general condition, generalized erythematous and scaly dermatosis
(biopsy-proven pityriasis rubra pilaris), ocular motor dysfunction,
and hepatosplenomegaly. Travel history: Spain. Lab ﬁndings: pancytopenia; elevation of CRP, procalcitonin, gammaGT, NT-proBNP, PTH,
and rheumatoid factor (rf), polyclonal hypergammaglobulinemia,
proteinuria; urine- and blood cultures negative; IgG and IgM
antibodies positive for CMV (PCR negative), EBV (PCR negative),
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Background-aim
Introduction. Mercury exists in 2 forms, organic and inorganic,
both of them are hazardous to human health. Mercury compounds
are lipophilic, accumulate in several organs, and exhibit toxic activity
in different systems. Reports of mercury intoxication vary according
to the mercury form, type of exposure, duration of the exposure, and
the individual sensitivity.
Methods
Case report. A three years old boy came to the hospital emergency
because of analytical alteration with blood mercury high levels
detected in a private laboratory (32 μg/L, normal values b5 μg/L). His
parents referred behavioral changes, with agitation, insomnia,
nightmares and involuntary movements during the last two weeks.
The patient presented circular skin lesions and fever (38,5 °C). He
had no other complaints and his parents denied any history of major
illness in the past. Clinical examination did not reveal any other
abnormality.
Results
Discussion. First of all, the mercury levels were conﬁrmed in our
laboratory (30 μg/L, normal values b5 μg/L). Based on this result, our
patient was diagnosed with mercury intoxication. We were unable to
know the source of mercury poisoning.
After this step, we started the treatment. The preferred agent is
Dimercapto-succinic Acid (DMSA), however it was not available in
our hospital. The available agent in our case was Penicillamine and
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we used it with an oral dose of 250 mg every six hours for two weeks
till the Hospital got the DMSA. Then, the treatment was switched to
DMSA oral dose of 150 mg every eight hours for ﬁve days. The
efﬁcacy of chelation therapy was monitored by measuring the blood
mercury levels to ensure concentrations lower than 10 μg/L or in
urine mercury concentrations lower than 30 μg/g creatinine,
according to INSHT (Instituto Nacional de Seguridad e Higiene en el
Trabajo, 2013).

Results

CONCLUSIONS

This test, although expensive, may be a solution at this time. We
consider what will happen when other drugs based on monoclonal
antibodies come out. It would be very expensive to have kits for each
drug. At the moment we only have one patient in treatment with
daratumumab. This is still necessary because, according to clinical
guidelines, immunoﬁxation is a necessary test for the assessment of
response to treatment. The use of free light chains could be a more
versatile alternative in the case of patients with multiple myeloma
treated with monoclonal antibodies

Conclusion. This case of mercury poisoning with unknown
mercury source was resolved easily due to the patient good
conditions. The ﬁrst treatment was chelation therapy with Dpenicillamine, but this agent is characterized by a variable response,
therefore, it was switched to DMSA known for better results in
mercury intoxication cases. One month, his blood and urine mercury
levels were lower than the recommended by the INSHT. As for now,
the patient still under regular follow-up without any intoxication
symptoms.

In the immunoﬁxation the disappearance of the monoclonal band
was observed, due to the drug and not to the progression of the
disease. The patient remained in complete remission, without
monoclonal component and normal serum free light chains
Conclusions

doi:10.1016/j.cca.2019.03.500

doi:10.1016/j.cca.2019.03.499
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Urine drug abuse testing. Interactions by medications

Interference of daratumumab in the measurement of the
monoclonal peak in patients with multiple myeloma

P.R. Isabel Maria, G.A. Sebastian, R.C. Josefa, B.B. Maria Pilar, A.
Cristobal
A.P.E.S. Hospital de Poniente, Spain

Á. Gragera-Martinezb, F. Barrero Alorb, L. Herranz Arrieroa, I. Rico
Vazquezb, A. León-Justelb
a
Badajoz University Hospital, Spain
b
Juan Ramón Jiménez University Hospital, Spain
Background-aim
New therapies with monoclonal antibodies are being used more
and more in the face of different pathologies. In the case of multiple
myeloma, the use of Daratumumab constitutes a therapeutic advance
and it is expected that in the future more and more drugs based on
monoclonal antibodies will be commercialized.
Daratumumab is a human monoclonal antibody IgG1k that is
being used in the treatment of multiple myeloma.
The quantiﬁcation of the monoclonal peak by capillary electrophoresis is useful for the clinician to see the tendency of the patient’s
response to treatment. In IgG myeloma we can not know if the
monoclonal peak we are seeing is due to myeloma or drug.
Quantifying the monoclonal component we can not know how
much of that peak is due to the monoclonal component or drug,
making this measurement difﬁcult
Methods
We use capillary electrophoresis for the detection and quantiﬁcation of the monoclonal component. The identiﬁcation of the
monoclonal component is done by immunoﬁxation.
There is no monoclonal peak in the graph of capillary electrophoresis and therefore an immunoﬁxation is carried out. In the
immunoﬁxation a monoclonal band is observed, we can not
differentiate if it is a band due to the drug or because the patient
continues to have a monoclonal band due to multiple myeloma.
The use of immunocomplex daratumumab/anti-daratumumab is
proposed to perform immunoﬁxation allowing the differentiation of
the monoclonal component and the band due to the drug

Background-aim
In the Emergency Laboratory, a qualitative immunological test is
performed based on the principle of competitive unions, for the
simultaneous determination in urine samples of drugs and their
metabolites: amphetamines, barbiturates, benzodiazepines, cocaine,
marijuana, methadone, methamphetamine, opiates, tricyclic antidepressants and methylenedioxymethamphetamine (MDMA).
The methods of screening for drugs of abuse in urine are designed
to be sensitive and rapid with high negative predictive value, being
the foremost objective to detect samples with negative results. The
analytical result is qualitative and preliminary. Positive results can be
altered by different causes and can be quantiﬁed by other
immunological methods.
Objective: Present a case report of interferences in the results of
the urine drug screening test.
Methods
Male patient,70 years old, goes to the Emergency Room,
disoriented. Patient doesn’t refer headache, nausea, vomiting.
Physical and neurological examinations are performed, including an
electrocardiogram, thoracic X-ray, cranial CT scan. Also are performed a hemogram, basic biochemistry and coagulation blood tests.
Patient is under prescription with enalapril 10 mg/24h, a vial of
ranitidine 50 mg/5ml IV and 1000 ml of saline solution. Subsequently, an analysis of urine sediment and determination of drugs of
abuse is requested.
Results
The urine drug test is positive for methamphetamine (MET).
Regarding of this bizarre result, a new analysis with a new urine
sample is requested, and the urine drug test is positive again. Being
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that these results don’t match and there is a discrepancy with the
clinical state of the patient, Laboratory is consulted and they reports
on the possibility of a falsely positive result for MET due to the
interference of ranitidine antacid due to its structural analogy. The
urinary threshold of ranitidine concentration to produce false
positive results is estimated at 43 ⎧g/mL and the dose administered
is 50 mg, which justiﬁes the interference in both samples.
The patient is under observation for a possible transient global
amnesia and to rule out transient ischemic attack (TIA).

Conclusions

Conclusions

M236

Ranitidine is a proven interference in MET results in urine
drug screening. This interference is more prevalent in elderly
patients.

It is important to examine the preanalytical phase, as in all other
specimen types, in the presence of an incompatible urinalysis or an
atypical crystal.
doi:10.1016/j.cca.2019.03.502

A novel heterozygous variant in the KIF1A gene causes a
complicated form of spastic paraplegia

M235

E. Martínez Gonzálezb, C. Lázaro Peronab, C. Gómez Gonzáleza, C.
Prior De Castroa, N. González Pereirab, R. De Sancho Martína, M.Á.
Palomar Murielb, E. Soengas Gondab
a
Sección Genética Molecular, Instituto de Genética Médica y Molecular
(INGEMM), Hospital La Paz, Madrid, Spain
b
Unidad de Análisis Clínicos, Hospital Clínico San Carlos, Madrid, Spain

An atypical preanalytical error in urinalysis

Background-aim

B. Isbilen-Basok, I. Karakoyun, F.D. Arslan, A. Colak
University of Health Sciences, Tepecik Training and Research Hospital,
Medical Biochemistry Department, Izmir, Turkey

Hereditary Spastic paraplegia (HSP) is a group of inherited
neurological disorders deﬁned by bilateral lower extremities spasticity and weakness, with an heterogenous age of onset and disease
progression.
In this case, we present a 9-year-old male with intelectual disability,
lower extremities spasticity and unremarkable family history.

doi:10.1016/j.cca.2019.03.501

Background-aim
Pre-analytical errors account for up to 70% of all errors made in
clinical laboratory practice. Urinalysis is a commonly used test for the
diagnosis of several diseases including urinary tract infection (UTI)
and urolithiasis. An atypical preanalytical error in urinalysis was
discussed through a case.
Methods
A 5-month-old girl with Syrian origin was brought to the
outpatient clinic by his mother because of his restlessness and
crying by pulling the feet to her abdomen. Physical examination did
not reveal any features in the apparently healthy infant. Urinalysis
was requested with the suspicion of UTI.
Results
Urine chemical examination results were as follows: pH 5.5;
SG:1010; protein, glucose, bilirubin, ketones, blood, nitrites negative;
urobilinogen normal, and leucocyte esterase positive. Appearance
and color of the urine were lilac-gray and blurred, respectively.
Microscopic analysis of the urine revealed 9-10 erythrocytes, 2-3
leukocytes, 16 bacteria, and a large number of atypical, brown
colored, angular-looking crystals in each HPF (Fig. 1). The crystals
did not conform to any known crystal. Since the urine collection
bags were not used by the relatives of the patient when the
sampling was questioned, it was informed that the urine was placed
in a plastic bag where the photos were previously stored. Urine was
recollected under the supervision of the laboratory personnel.
Reanalysis of the urine microscopically revealed the following
results: a great number of leukocytes, 9-10 erythrocytes, 10-12
epithelium, and a great number of bacteria in HPF (Figure 2). UTI
diagnosis was conﬁrmed.

Methods
The patient was the ﬁrst and only child of healthy nonconsanguineous parents. He was born at term but was diagnosed of
motor development delay and started walking at age 4. At the age of
9, he was referred to our centre for genetic study, manifesting a
complex phenotype with behavioral disorder, mild intellectual
disability, proximal spasticity in upper and specially in lower
extremities, spastic gait and lower-extremity hyperreﬂexia.
The genetic study was performed using DNA extracted from
peripheral blood leukocytes.
Large rearrangements for the most common genes related to HSP
(SPAST and ATL1) were studied using Multiplex Ligation Probe
Ampliﬁcation (MLPA) with SALSA kit P165-C2 0815) (MRC Holland®)
Next Generation Sequencing (NGS) was performed using a
custom panel ATXDTRv2 of 389 genes associated with neuromuscular diseases (SeqCapEZ capture (Roche NimbleGen), MiSeq
platform (Illumina®). Bioinformatic analysis was performed in 122
genes associated with HSP.
The results were conﬁrmed by Sanger sequencing.
Results
- No deletions and no duplications were detected in SPAST and
ATL1 genes.
- NGS analysis revealed a heterozygous variant in the KIF1A gene
(NM_004321.6): c.310_311delinsAA; p. Ser104Asn. This variant
was classiﬁed as pathogenic by in silico analysis and affected an
evolutionary conserved amino acid.
- Sanger sequencing conﬁrmed the variant in the proband that was
not present in the parents
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Conclusions
- The variant c.310_311delinsAA causes an amino acid change in
the motor domain of the protein where the mayority of
pathogenic variants reported are situated. It has not been
previously described.
- The variant was de novo in the patient and was classiﬁed as
probably pathogenic according to The American College of
Medical Genetics.
- We reported a novel variant, c.310_311delinsAA, in the KIF1A
gene associated with a complicated form of HSP of autosomal
dominant inheritance.
doi:10.1016/j.cca.2019.03.503

Conclusions
Among all types of PGL, an exclusively dopamine-producing one
is extremely rare. Clinicians should not rule out the possibility of this
rare tumor when evaluating cervical masses. Lack of clinical
symptoms and the rarity of this tumor can delay in diagnosis.
Biochemical measurements of urinary 3-MT is fundamental in the
diagnosis and the follow up of these tumors.
doi:10.1016/j.cca.2019.03.504

M238
Pericardial effusion as initial presentation of non-hodgkin
lymphoma

M237
A case of exclusive dopamine-secreting paraganglioma

R. Baluja Pino, M.F. Otero Santiago, E. Iglesias Álvarez, M. Suarez
Santamaría
Hospital Povisa, S.A, Spain

L. Martinez Figueras, A. Ortiz Temprado, M. Herranz Puebla, J. Ubeda
Arades
Hospital General Universitario Gregorio Marañón, Spain

Background-aim

Background-aim
Paragangliomas (PGL) are rare neuroendocrine tumors derived
from neural crest cells that arise from paraganglia. The most
common head and neck PGL arise from the carotid body (~60%).
Tumors that produce predominantly or exclusively dopamine and its
metabolite (3-methoxythyramine (3-MT)) are rare; only a limited
number of cases has been reported. Carotid body PGL appear with an
expanding and pulsatile neck mass. Some of most common
symptoms are pain, syncope, dysphagia and Horner syndrome.
Diagnosis of PGL is based on physical examination, biochemical
testing and imaging studies (computed tomography (CT) and
magnetic resonance imaging (MRI)), according to the Endocrine
Society Clinical Practice Guidelines. The mainstay of treatment for
carotid body tumors is surgical excision. Embolization can be
employed in cases of large tumors, which will reduce blood loss
and the size of the tumor and improve the results of surgery.
Methods
Urinary Metanephrines by HPLC (Agilent® 1100 series, BIORAD®).
Results
A 79-years-old male, with a history of a painless mass on the right
side of the neck during the preceding 5-6 months. He denied having any
symptoms related to tumor compression or excess of catecholamines.
On physical examination, a pulsatile mass was observed.
Biochemical testing results using Urinary Metanephrines by HPLC
(Agilent® 1100 series, BIO-RAD®) were: metanephrine 794 nmol/
24h (325-1530); normetanephrine 2575 nmol/24h (885-2880) and
3-methoxythyramine 5888 nmol/24h (565-2390). A contrast-enhanced CT scan revealed a hypervascularized mass on the bifurcation
of the right common carotid artery. MRI conﬁrmed a mass of 2.7 ×
2.5 × 3.7 cm (Shamblin type II). Tumor embolization was performed
after superselection of arteries. Two days later, the tumor was
removed. After mass-resection, 24-h urine 3-MT was repeated at 1
week and 2 months and both were normal. The hereditary PGL
genetic test was requested.

Non-Hodgkin lymphoma (NHL) might not cause any of its
symptoms until it grows quite large. B-cell lymphomas are the most
common lymphomas. Non- Hodgkin’s disease may grow in a lymph
node or a group of lymph nodes, tissue or an organ and may spread
to any part of the body like the liver and bone marrow.
Methods
An 86-year-old female patient with medical history of hypertension, rheumatic polymyalgia treated with corticoids and moderated
left ventricular hypertrophy, presented to our emergency department complaining of dyspnea and orthopnea with chest pain.
Results
Upon clinical examination and anamnesis the patient has no
other symptoms except for palpitations. After an ECG, the patient
was diagnosed of atrial ﬁbrillation (AF) and heart failure. Patient
was admitted from the Emergency Department to an Inpatient Bed
for future monitoring. Transthoracic echocardiography (TTE)
showed a large pericardial effusion, and after a pericardiocentesis,
the pericardial effusion (PE) liquid sample was send to the
Laboratory. The hemorrhagic pericardial ﬂuid smear during microscopic examination revealed packed red cells, lymphocytes (63%),
polymorph nuclear neutrophils (4%), and atypical cells with
suspected lymphoid origin (33%). Flow cytometric immunophenotyping at an external laboratory showed an elevated side
scatter and a monoclonal kappa B-cell population with germinal
center phenotype suggesting a high grade NHL. Patient initiated
Hematological Chemotherapy treatment with Rituximab + CHOP
(50%) frequency 21 days 6-8 cycles and Anticoagulant treatment for
AF. The control TTE after a month showed no PE; now after 5
cycles, the patient has a normal evolution and a good outcome with
no speciﬁc comorbidities.
Conclusions
Diagnosis of NHL as a consequence of a PE with no other
signiﬁcant signs and symptoms is very rare, but has to be taken into
consideration. Aggressive NHL grows fast and the treatment should
begin as soon as possible. Early detection of cancer is important for
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the success of the various treatments. In this case, it was possible due
to the collaborative patient management between laboratory
professionals and physicians in our facility, making positive contributions to patient care.

New advances in haematimetric technology can help us to
suspect malaria infection. “pRBC” ﬂag detects false white blood cell
counts caused by intraerythrocytic parasites.
doi:10.1016/j.cca.2019.03.506

doi:10.1016/j.cca.2019.03.505
M240
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Increase of tumour marker in patient with megaloblastic anemia
Plasmodium malariae case report: Usefulness of SYSMEX-XN
“PRBC” ﬂag

A. Ravelo, M. Rosillo, I. Arribas
Hospital Ramón y Cajal, Spain

A. Puiggros Font, M. Ruiz Fernandez, L. Puigvi Fernandez, M.D.
Guerrero Torres, A. Garcia Garcia, M.T. Massaro
Clilab Diagnostics, Spain

Background-aim

Background-aim

Unusual false positive increase of tumour markers difﬁcult de
ﬁnal diagnose

Malaria is an infectious disease caused by Plasmodium spp, which
includes 6 different species: P. falciparum, P. vivax, P. malariae, P.
ovale, P. knowlesi and P. simium. In our country, malaria is
frequently diagnosed in returning travellers from epidemic countries. Accurate diagnosis must be performed urgently to start early
treatment.
Methods
Exposition of a clinical case
Results
A 59-year-old male presented to emergency department with
fever. He was diagnosed with malaria in Africa 4 months ago and
was treated until the infection was resolved. Due to his history and
clinical symptoms, a blood analysis and malaria rapid diagnostic test
(RDT) was performed (SD BIOLINE Malaria Ag P.f/Pan test®, Alere).
Complete blood count (CBC), haemostasis and biochemistry
parameters did not show abnormalities. Only C-reactive protein
was increased (96 mg/L, normal range [NR]: b3). RDT malaria was
negative and parasites weren’t seen in the smear review. The patient
was discharged with the diagnosis of urinary infection under
antibiotic therapy.
Two days later, the patient returned to the hospital with 38.7°C.
CBC revealed thrombocytopenia (107x109/L, NR=140-400), a signiﬁcant platelet reduction from two days before (190x109/L). RDT
malaria was negative again. Nevertheless, the automated haematological XN1000® analyzer (Sysmex, Kobe, Japan) reported “pRBC”
ﬂag and the scattergram showed a cluster area which suggested red
blood cells (RBC) inclusions. Smear examination revealed different
intraerythrocytic parasite stages corresponding to Plasmodium
malariae.
Conclusions
Plasmodium falciparum is the most prevalent Plasmodium specie
diagnosed in our population whereas Plasmodium malariae is very
rare.
RDT are immunochromatographic assays, which are a quick
alternative for diagnosis in blood samples. The main antigens
detected with our kit include pan-malarial antigens and proteinspeciﬁc antigens for P. falciparum. For this reason, the sensivity tends
to be lower for P. vivax, P. malariae, P. ovale and P. knowlesi.

Methods
We present a case of a 46-year-old woman who arrived at the
emergency room due to progressive asthenia with moderate dyspnea
without chest pain. She refered weight loss of 7 kg during the last year.
Hyporexia, gastrointestinal alterations and bleeding weren't described.
A blood test is requested. The reference intervals are speciﬁed in
parentheses.
Results
Creatinine 0.58 mg/dL (0.3-1.1 mg/dL), Total bilirubin 2.11 mg/dL
(0.2-1.2 mg/dL): Indirect bilirubin 1.49 mg/dL (0.1–0.5 mg/dL),
Direct bilirubin 0.62 mg/dL (0.1-0.5 mg/dL), Glutamate-oxaloacetate
transaminase: 123U/L (4-50 U/L), Lactate Dehydrogenase: 5226 U/L
(140-240 U/L).
Haptoglobin: 3.17 mg/dL (30-200 mg/dL). Seric iron: 122 ⎧g/dL
(25-156 ⎧g/dL), Ferritin: 99 ng/mL (14-179 ng/mL). Vitamin B12:
16 pg/ml (200-732 pg/mL); Folic acid: 10 ng/ml (2.8-13.5 ng/ml).
Haemoglobin: 5.7 g/dL (12–16 g/dL), Mean corpuscular volume:
111 fL (80–100 fL), Reticulocytes: 113 × 103 (25-105 × 103).
It is diagnosed of megaloblastic anemia secondary to B12
deﬁciency. Treatment with vitamin B12 is initiated and further
studies are performed: imaging tests (panendoscopy, abdominal
ultrasonography and bilateral mammography) and tumor markers
(Cancer antigen 15.3 (CA 15.3).
Successive blood tests: Haemoglobin (8.4 g/dL → 9.4 g/dL → 12.3
g/dL), Reticulocytes (274 × 103 → 152 × 103 → 33 × 103 ), Vitamin
B12 (1858 pg/ml → 1040 pg/ml → 565 pg/ml), CA15.3 (87.7 U/mL →
56 U/mL → 12.4 U/Ml (Reference interval: 0–35 U/mL).
Normal imaging tests.
Conclusions
Anemia and increase of the tumour marker were corrected after
normalizing serum B12 levels. The mammography was negative for a
possible breast cancer. Therefore the increase of CA15.3 is a false
positive in the context of megaloblastic anemia. Even though this
false positive of CA15.3 is described in the literature it is unusual and
should be taken into account when evaluating a patient with
megaloblastic anemia of unknown origin.
doi:10.1016/j.cca.2019.03.507
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Case report: New mutation not described in gene P53

Novel mutation found in creatine transporter gene (SLC6A8) in a
patient with intellectual disability

S. Hermoso Durana, P. Broto Cortesa, J. Robles Bauzab
Doctor Grasa Biec Laboratory, Zaragoza, Spain
b
Hospital Universitario Son Espases, Palma De Mallorca, Spain
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Background-aim
Leukemia lymphocytic chronic (CLL) is a chronic lymphoproliferative syndrome with lymphocytosis B. It is the most common
leukemia in adults in the western world (20-40% of leukemias),
specially in people older than 60 years old.
Its diagnosis needs blood and bone marrow morphology and
inmunophenotype studies, and, citogenetic and molecular studies.
Molecular studies help to know prognosis and treatment:
- 17p Deletion, where p53 gene is localized. 5% of CLL has this
mutation. The consequences are: higher risk and the patient needs
a speciﬁc treatment.
- Mutation immunoglobulin heavy chain (IGHV) genes improve
prognosis. 60% of CLL has this mutation.
Methods
Woman, 74 years old. Her daughter died at 48 years old who was
diagnosed of CLL that evolved to high-grade non-Hodgkin
lymphoma.
Results
In our laboratory she had the following results: leukocytosis (11,9
x 103/μL), lymphocytosis (9,61 x 103/μL; 81%), morphology of
peripheral blood: lymphocytes with scant cytoplasm and nuclei
containing clumped chromatin. Inmunophenotype study: 73% of
leukocytes were B-lymphocytes with expression of CD19 CD5, CD20
(weak), CD22 y CD23. 25% of them expressed ZAP-70. Those results
were common with a CLL syndrome.
Genetic study: normal results with FISH test(11q23, 13q14,
17p13, cep12). IGHV was mutated (VH3-7*01/DH3-22*01/JH4*02),
and, gene p53 was mutated too: deletion of part of exon 8 and
insertion of 5 nucleotides, which caused a truncated and inactive
protein (p53 c.868_883delinsTTCCG; p.Arg290Phefs*12). The mutation is not described in the literature.
Conclusions
- CLL is a very common syndrome, which makes it easier to
diagnose in the laboratory.
- Thanks to genetic studies, as well as being able to conﬁrm a
diagnosis, you can have an idea of the prognosis and the response
to treatment.
- In molecular genetics, it is important to publish new mutations
described for the knowledge of the rest of laboratories.
- In our case, the patient was correctly diagnosed. In addition, his
prognosis was favorable due to having a mutation in IGHV, and
she was prescribed a personalized treatment because she had a
mutation in the p53 gene.
doi:10.1016/j.cca.2019.03.508

A. Rubio Alaejos, G. Pérez Esteban, L. Valiña Amado, M.A. Ballesteros
Vizoso, P. Argente Del Castillo, J.M. Bauça, J. Robles Bauzá
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma, Balearic Islands, Spain
Background-aim
Creatine/phosphocreatine cycle is essential for the highest energy
demanding tissues such as muscle and brain. Creatine synthesis
involves two enzymes: L-Arginine:glycine amidinotransferase
(AGAT) and guanidinoacetate N-methyltransferase (GAMT). The
uptake of creatine by cells depends on its transporter CRTR.
CRTR deﬁciency is an X-linked disorder characterized by intellectual disability, severe speech impairment, behavioral problems and
seizures. It is caused by mutations in SLC6A8 gene.
A 3-year-old male patient was referred to hospital for intellectual
disability and severe speech impairment. Nonspeciﬁc hypoaminoacidemia was found (glycine and arginine the lowest) and
magnetic resonance spectroscopy showed a markedly reduced cerebral
creatine peak compatible with AGAT, GAMT or CRTR deﬁciency.
Methods
Plasma guanidinoacetate (GAA) and creatine were measured by
external laboratory using LC-ESI-MS/MS; urinary creatine/creatinine
ratio and GAA were assessed by our laboratory, using reverse-phase
HPLC and ﬂuorescence detection (SIL-10ADVP Shimadzu) with previous benzoin derivatization, and the external one (LC-ESI-MS/MS).
Finally, SLC6A8 molecular study was performed by PCR and
subsequent sequencing, capillary electrophoresis and bioinformatic
analysis.
Results
Plasma GAA and creatine were 0.91 μmol/L (normal: 0.70–2.70
μmol/L) and 69.6 μmol/L (normal: 15.0–118.0 μmol/L), respectively.
Therefore, AGAT or GAMT deﬁciency may be ruled out, but not CRTR
deﬁciency, as normal plasma values are compatible. Quantiﬁcation in
urine is recommended.
Urinary creatine/creatinine ratio was 2.61 mmol/mmol creat
(normal: 0.03-1.80 mmol/mmol creat) and normal GAA. External
laboratory conﬁrmed our results with urinary creatine/creatinine
ratio of 4.18 mmol/mmol creat (same normal values) and normal
GAA. This suggests CRTR deﬁciency which was conﬁrmed with
SLC6A8 molecular study: 5-nucleotide deletion (c.945_949del) was
detected in heterozygosis. This mutation was not described in
consulted databases or bibliography.
Conclusions
Urinary GAA and creatine/creatinine ratio are useful for a rapid
diagnosis of creatine synthesis and/or transport failures in patients
with intellectual disability and/or severe speech impairment. Genetic
studies also have an important role based on ﬁnding novel mutations.
doi:10.1016/j.cca.2019.03.509
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Extreme hyponatremia associated with salt-wasting syndrome
from mild craneoencephal trauma: The importance of correct
differential diagnosis

Bacteraemia due to microbacterium paraoxydans in one patient
with colon adenocarcinoma and central venous catheter

b

a

b

b

M. Ruiz-Gines , J. Ruiz-Gines , L. Aurora-Maria , M. Picazo-Perea , P.
Lopez-Garciab, F. Sanchez-Escribanob, P. Fuentes-Bullejosb, R. PalmaFernandezb, M. Lorenzo-Lozanob
a
Department of Neurosurgery, Hospital Virgen de la Salud, Toledo, Spain
b
Department of Pathology and Laboratory Medicine, Hospital Virgen de
la Salud, Toledo, Spain
Background-aim
Hyponatremia is a frequent electrolyte alteration in cerebral
pathology. Two syndromes can cause this condition: syndrome of
inappropriate antidiuretic hormone secretion (SIADH) and cerebral
salt-wasting syndrome (CSWS). SIADH is caused by the inability to
inhibit the production of ADH, which leads to sustained renal
reabsorption of water and secondary dilutional hyponatremia. CSWS,
would occur due to enhanced release of brain natriuretic peptide
(BNP) and secondary renin inhibition. We present a CSWS resulting
from a mild traumatic brain injury (TBI).
Methods
A 57-year-old woman with a mild TBI complicated by a
subarachnoid hemorrhage and an acute subdural hematoma, with
decreased of consciousness (grade IV coma).

C.N. Saraa, B.B. Fredericb, P. Isabela, F. Isabelb, J. Màriusb, G. Xavierb, M.
Enriqueb, G. Elenab, C. Lourdesa, S.S. Josep Mariab
a
Hospital Universitari Sant Joan de Reus, Spain
b
Laboratori de Camp de Tarragona i Terres de l’Ebre, Spain
Background-aim
Microbacterium paraoxydans is an aerobic, motile Gram-positive
bacillus (GPB)whose natural habitat is inanimate environment. It
exceptionally causes bacteraemia in humans.
We report a case of an oncologic patient with peripheral inclusion
central venous catheter(PICC)who developed bacteraemia by M.
paraoxydans.
Methods
The patient was a 78-year-old man with gastric and duodenal
ulcus history who had been diagnosed with colon adenocarcinoma
10 years ago. At the moment of the episode he was being treated
with palliative radiotherapy. The patient went to the hospital
because he had been running a low grade fever and chills for
10days.
Because of the fever, he was treated with amoxicillin-clavulanic
and ciproﬂoxacin. Aerobic blood cultures were positive for GPB after
48h of incubation. Overnight subcultures on blood agar showed
small, yellow pigmented colonies.

Results
Results
Relevant analytical ﬁndings: extreme hyponatremia 98 mEq/L,
serum osmolality 220 mOsm/Kg, urine osmolality 268 mOsm/Kg,
serum uric acid 1.4 mg/dL. Faced with possible CSWS, the level of
ADH was normal.
Conclusions
Hyponatremia is one of the most common electrolyte disorders,
especially post-traumatic or haemorrhagic aetiologies (high
morbimortality). The challenge lies in distinguishing between the
two syndromes in question. CSWS is speciﬁcally characterised by
hyponatremia and volumetric depletion, and it is common in case of
subarachnoid haemorrhage and when water restriction is contraindicated, unlike SIADH for which this is the basis of its treatment.
Some authors argue that the CSWS is merely an incorrect name for
what is, in fact, SIADH, with consequent secondary loss of salt up to
an unappreciated volume of expansion. BNP would be released by
hypothalamic-pituitary neurons in response to increased intracranial
pressure, and it has been speculated that the loss of renal salt and the
resulting decrease in volume can be a protective measure that
reduces extreme increases in intracranial pressure, and the
vasodilating properties of BNP can decrease the tendency to
vasospasm in subarachnoid haemorrhage. When it is suspected,
inappropriately elevated natriuresis is required and to reduce the
plasma volume, which is diagnosed as hypovolaemia with hyponatremia b135 mEq/L, an inappropriately high urinary osmolality
(N100 usually N300 mOsm/Kg), and reduced serum uric acid levels
(urinary excretion). It is critical to differentiate SIADH and CSWS:
their treatments are opposed.

Antibiotic in vitro susceptibility testing showed susceptibility to
linezolid, clindamycin, vancomycin and imipenem. He was treated
with linezolid. Two weeks later the patient returned to the
emergency department due to a new episode of fever and chills.
Blood cultures were again positive for a GPB. He was treated with
clindamycin for 7days, patient remained without fever.1 month later,
patient presented another identical episode. PICC was removed and
he received intravenous therapy with vancomycin. Blood cultures
were taken for third time and aerobic cultures in bottles were
positive for a GPB as in the previous cultures. The catheter tip was
cultured using the Maki procedure. No growth of any microorganism
was detected.
All blood culture isolates were tested by API20 Coryne System:
Microbacterium spp/leifsonia aquatica(70.2%), Rhodococcus spp
(14.4%), Arthrobacter spp(10.1%), Brevubacterum spp(5.2%).
The microorganism was identiﬁed as M.paraoxydans by mass
spectrometry and by 16S ribosomal DNA sequencing.
Several studies on intravenous catheters have shown the
existence of some sepsis cases associated with tip negative counts
cultures by Maki procedure. This kind of bacteraemia could not be
diagnosed if only semi quantitative cultures had been performed.
Conclusions
M.paraoxydans should be regarded as a potential agent of
invasive infections. Further studies and cases reports may contribute
to assess true clinical signiﬁcance of this microorganism.
doi:10.1016/j.cca.2019.03.511

doi:10.1016/j.cca.2019.03.510
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The importance of the clinical pathologist in the diagnosis of a
medical emergency

Transient myeloproliferative disorder in newborns with Down’s
syndrome

J. Sevilhaa, M. Callea, N. Gonçalvesb, C. Ferreiraa, A. Torgalb, C.
Reynoldsa, J. Freitasa, M. Diasa
a
Centro Hospitalar do Tâmega e Sousa, Penaﬁel, Portugal
b
Instituto Português de Oncologia do Porto, Portugal

J.M. Villa Suareza, C. Miralles Adella, A. Espuch Oliverb, M.P. Jiménez
Gámizb, T. De Haro Muñoza
a
Hospital Universitario San Cecelio de Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain

Background-aim

Background-aim

Acute Promyelocytic Leukemia (APL) is a subtype of Acute
Myeloid Leukemia (AML) with particular biological and clinical
features, which is characterized by genetic alterations in the Retinoic
Acid Alpha Receptor (RARA) gene, responsible for the accumulation
of leukemic promyelocytes in the bone marrow and peripheral
blood. Most cases of APL are characterized by the fusion of the PML
gene, on chromosome 15, with the RARA gene located on chromosome 17. In APL, the messenger RNA of the PML-RARA fusion
encodes a chimeric protein that compromises the differentiation
process in the promyelocytic phase.
The treatment of APL consists on administrating ATRA (transretinoic acid) and chemotherapy with anthracyclines, a highly
effective therapeutic approach in inducing remission. Despite
advances in the treatment of this pathology, APL continues to be
responsible for a high mortality rate as a medical emergency.

Transient myeloproliferative disorder (TMD) is a disorder of the
bone marrow that occurs in newborns (NB) with Down’s syndrome.
It is characterised by a hyperleukocytosis, blasts in the peripheral
blood and bone marrow, hepatosplenomegaly, heart disease and 20%
will progress to severe hepatic ﬁbrosis with a consequent high
mortality. Mutations in the GATA1 gene produce transient myeloproliferative disorder, which usually disappears spontaneously
within the ﬁrst 3 months of life. Infants with SMPT have an increased
risk of developing acute myeloid leukemia (AML) before age 3.
The frequency of said semester is estimated between 10-30% of
the children with Down syndrome.
The case we report is a newborn premature infant without
infectious risk factors. He presents facies with epicanthus,
edematized eyelids, broad nasal bridge, discreetly low ears of the
implant, single palmar crease in the left hand and ogival palate.
Fontanelle normotensive and hypotonia of scapular waist. Icteric dye
to abdomen, ﬁngers and slightly cyanotic feet with bruise on the
pulp of the second ﬁnger of the right hand.
The screening of aneuploidies was requested, showing a triallelic
pattern in the markers of chromosome 21 (3 alleles or 2 alleles
unbalanced in size with a ratio of 2: 1). This result is indicative of the
existence of a trisomy 21.

Methods
A 10-year-old child is referred to the emergency department by a
fall with scattered ecchymosis in the lumbar region and lower and
upper limbs. The blood count in the hemogram showed a
bicytopenia with leukocytosis and microscopically, in the peripheral
blood smear (PBS), it was possible to observe blasts with bilobed
nuclei and discrete cytoplasmic granulation, presence of
promyelocytes and bodies of Auer, a morphological frame compatible with Acute Myeloid Leukemia.
Results
The patient was transferred to an institution with pediatric
hemato-oncological differentiation, where a study of bone marrow
(myelogram, immunophenotypic characterization, cytogenetics and
molecular genetics) conﬁrmed the diagnosis of Acute Promyelocytic
Leukemia. The patient started induction treatment with ATRA
(tretinoin) and chemotherapy (Idarubicin), according to the APL
protocol - high risk branch.
Conclusions
In APL, although therapeutic advances over the last few years
have provided enormous progress in the prognosis of this pathology,
there are still a signiﬁcant number of patients that don′t reach
remission of the disease due to early mortality. Clinical Pathologists
play a key role in the diagnosis, early recognition and immediate
initiation of targeted therapy, prior to cytogenetic or molecular
conﬁrmation, are critical in reducing early mortality. Patients
surviving the ﬁrst 30 days of illness, when coagulopathy and ATRA
differentiation syndrome have a high risk of morbidity and mortality,
present a possibility of extremely high cure rates.
doi:10.1016/j.cca.2019.03.512

Methods
Five days after birth a hematological and biochemical control is
performed. The biochemistry was performed with Cobas e411
(Roche) for the PCT and with AU 5800 Chemistry Analyzer (Beckman
Coulter) for the rest of the biochemical markers. While the blood
count was performed with ADVIA 2120 Hematology System
(Siemens).
Given the low clinical suspicion and the preservation of the rest
of the series, the TMD in newborns (NB) with Down’s syndrome is
among the possible differential diagnoses.
The request for an immunophenotyped of blood is recommended
to assess the presence of megacarioblasts/megakaryocytes. The
immunophenotype was performed with the ﬂow cytometer
FACSCanto ™ II (Becton Dickinson).
Results
Hemogram: Hb 15.1, Ht 46.5, 20,370 leukocytes (40.2% Neutrophils, 23.6% Lymphocytes, 3.7% Monocytes), 203,000 platelets.
Biochemistry: PCR 0.4, PCT 8.17, BT 7.46 (BI 6.74)
The blood count shows an alert of cells with an immature
appearance, it is decided to observe the morphology in the smear.
Manual formula: metamyelocytes/myelocytes 1%, Segmented
29%, Lymphocytes 21%, Prolinefocitos 9%, Blastos 27% and Monocitos
13%.
Given the low clinical suspicion and the preservation of the rest
of the series, the TMD in newborns (NB) with Down’s syndrome is
among the possible differential diagnoses.
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The request for an immunophenotyped of blood is recommended
to assess the presence of megacarioblasts/megakaryocytes.
The following immunophenotyped was observed:
Monocytes: 5.8%; CD3 + T lymphocytes: 21.8%, CD4 +: 17.1%,
CD8 +: 3.9%, B lymphocytes: 2.8%; NK cells: 2.2%; Neutrophils:
19.6%, 10.2% of myelocytes and metamyelocytes and 0.5% of
eosinophils.
We detected 35.8% of blast cells CD34 ±, DR ±, CD33 +, weak
CD13, CD117 +, CD4 +, partial expression of CD7 and CD56, CD2-,
MPO-, CD71 +, CD64-, Cd36 ±, CD42 ±, CD61 +.
The expression of myeloid and megakaryocytic markers of blasts
suggested the diagnosis of TMD associated with Down’s syndrome.
The number of leukocytes and blasts gradually decreased, so that
the resolution was complete and spontaneous at 15 days.
Conclusions
Newborns with Down’s syndrome have a greater predisposition
to develop leukemias, with an incidence 20 times higher than the
general one. Among the different factors involved is the possibility of
a higher genetic load associated with trisomy 21, in addition to a
higher rate of endogenous mutations and defects in DNA repair.
There is some controversy in whether the TMD is a true leukemia
or a non-neoplastic proliferative reaction. However, genetic studies
at the molecular level have conﬁrmed the monoclonal origin of
proliferation and, therefore, its neoplastic nature.
The spontaneous resolution could be attributed to the same
process as the liver, the maturation, the hematopoietic capacity, the
production of the fetal picture.

inconstant visual contact. Cerebral ultrasound reveals a mass located
in third ventricle: echogenic, homogeneous, polylobed and vascularized. The patient is referred to our reference center to perform
complementary studies. During admission due to worsening (tendency to sleep, rejection of food, vomiting and absence of bowel
movements) urgent tests are requested: computed tomography (CT)
and study of CSF. CT conﬁrms the cerebral mass and the analysis of
CSF report: Glucose of 52mg/dL, Proteins of 18.5mg/dL and the cell
count shows 4-6cells/⎧L and 3690 red cells/μL in Kova® chamber
while the results obtained by Sysmex® XT 4000 cytometer are 8
cells/⎧L with 25% high ﬂuorescence (HF) cells.
Owing to the high % of HF cells, a differential cell study is executed by
rapid panoptic staining, showing abundant threedimensional groups of
cells with rounded to ovoid large nuclei, basophilic cytoplasm, presence
of vacuoles and multiple radiating prolongations in the periphery that
are reported as other cells of atypical morphology.
Later, the cytological analysis of pathological anatomy (PA)
conﬁrms the presence of choroid plexus cells probably papillomatous.
Conclusions
The analysis by ﬂow cytometry of biological ﬂuids in the
emergency laboratory is a useful clinical tool for the identiﬁcation
of atypical cells; in this case the presence of HF cells (25%) with low
cellularity makes it possible to conﬁrm the ﬁnding in a ﬁrst
differential analysis with panoptic staining and later by PA with
clinical and radiological support.
doi:10.1016/j.cca.2019.03.514

doi:10.1016/j.cca.2019.03.513
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Low serum concentration of voriconazole in a pediatric patient

Diagnosis of CHOROID PLEXUS PAPILLOMA (CPP) in a child by
ﬁndings with ﬂow cytometry in cerebrospinal ﬂuid (CSF) analysis

K. Dukić, M. Lovrić, N. Božina, D. Rogić
Department of Laboratory Diagnostics, University Hospital Center
Zagreb, Croatia

S. Domenech Manteca, D. Armas Méndez, I. Martinez Roda, B.
Fernández Da Vila, R. Perez Garay, S. Larrauri Monterroso, I. Jimenez
Ventura, A. Arza Ruesga
Emergency Laboratory, Clinical Analysis, Cruces University Hospital,
Barakaldo, Spain
Background-aim
CHOROID PLEXUS PAPILLOMA (CPP) is an uncommon brain
tumor derived from the intraventricular neuroepithelium of choroid
plexus. These sorts of brain tumors represent 0.4 to 0.6% of all, 2 to
4% in children, and 10 to 20% in the ﬁrst year of life. The most
frequent locations: lateral ventricle (43%), fourth ventricle (39%),
third ventricle (10%) and pontocerebellar angle (9%).
Clinical presentation is usually due to increased intracranial
pressure from hydrocephalus, mainly caused of overproduction of
CSF by the tumor.
Methods
ANALYSIS OF CEREBROSPINAL FLUID BY FLOW CYTOMETRY
Results

on

3-month-old child who is admitted for bronchiolitis is observed
the physical examination: macrocephaly, hypotony and

Background-aim
Voriconazole is a triazole antifungal agent used for treatment of
infections caused by yeasts and ﬁlamentous fungi. It inhibits fungal
cytochrome P450-mediated 14 alpha-lanosterol demethylation,
which is an important step during fungal ergosterol biosynthesis.
Metabolism of voriconazole occurs in the liver by CYP2C19, CYP3A4
and CYP2C9 isoenzymes, while CYP2C19 is a major metabolic
pathway for voriconazole. Pharmacokinetics of voriconazole is nonlinear in adult patients and linear in pediatric patients, and it has
been shown that elimination capacity of voriconazole is higher in
pediatric patients. The efﬁciency of treatment with voriconazole in
children younger than two years has not been fully conﬁrmed.
Methods
In our case, a 7.5-month-old male patient was treated with
voriconazole during 30 days (2×35 mg daily) for the infection caused
by fungi Aspergillus niger and Candida parapsilosis. On the seventh
day after onset of therapy, serum voriconazole level was 0.1 mg/L
(therapeutic range is 1.0−5.5 mg/L). Because of low serum concentration physicians were asked to send patient’s serum samples every
two hours after patient received a new dose of voriconazole in order
to examine the drug excretion rate. Serum concentrations of
voriconazole were determined using an in-house high-performance
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liquid chromatography (HPLC; Shimadzu) isocratic method with
photodiode array detector (PDA).
Results
The measured levels were 10.4; 3.5; 2.4 mg/L; the voriconazole
level twelve hours after the last dose was 0.1 mg/L. After reading
these results, a pharmacogenetic test was made for gene-allele
CYP2C19*2, *17 (real-time PCR, TaqMan DME Genotyping) and it
was found that the patient is intermediate metabolizer for
voriconazole. Before, during and after treatment with voriconazole,
the concentration of ®-d-glucan was persistently high (N15000 pg/
mL). After voriconazole, the patient was treated with amphotericine.
Conclusions
In studies about voriconazole treatment and dosing in children, it
has been shown that voriconazole is metabolized more rapidly in
children and that hepatic metabolism is different when compared
with adults. This case conﬁrms previous literature ﬁndings and the
need for further study of efﬁciency and metabolism of voriconazole
in children younger than two years.
doi:10.1016/j.cca.2019.03.515

M249
ANTI-NMDA receptor encephalitis after vaccination: A case report
K. Eeckhout, K. Van Cotthem, K. Guerti
Antwerp University Hospital, Belgium
Background-aim
Anti-NMDA (anti-N-methyl-D-aspartate) receptor encephalitis is
an acute onset auto-immune neurological disease, that can be caused
by a virus, vaccine or tumor. It usually presents with severe
neuropsychiatric symptoms, such as memory disturbances, seizures,
dyskinesia and catatonia.
Methods
A-29-year-old male presented to the emergency department with
dizziness, balance problems, neck pain, concentration problems,
fatigue, eye movement pain and ﬂu-like symptoms. Ten days earlier
the patient had received several vaccinations in the context of a
planned world trip: Twinrix (hepatitis A and B), Stamaril (yellow
fever), Typhim (salmonella typhi) and Rabipur (rabies).
Aside from a horizontal nystagmus, physical examination was
unremarkable. Initial lab work-up showed no abnormalities, except
from a mild neutropenia. Full spine and brain MRI showed also no
abnormalities. A lumbar puncture was performed and showed an
elevated total protein and albumin, but normal white and red blood
cell count. Auto-immune testing revealed strong positive anti-NMDA
receptor antibodies in serum and weak positive anti-NMDA receptor
antibodies in cerebrospinal ﬂuid (CSF). Reanalysis of the patient’s
serum two weeks later conﬁrmed this ﬁnding. Because of reassuring
work-up tests, a wait-and-see policy was followed. Clinical symptoms
improved quickly and disappeared completely within three weeks.
Results
Despite the rather atypical and mild manifestation, the presence
of anti-NMDA receptor antibodies in the serum and CSF of our

patient is very suggestive for an anti-NMDA receptor encephalitis.
Cases of anti-NMDA receptor encephalitis after vaccination against
H1N1 (ﬂu), tetanus/diphtheria/pertussis and polio have been
reported. Our patient received multiple vaccinations, but only for
the association of yellow fever vaccination and anti-NMDA receptor
encephalitis a previous case has been reported. Since only yellow
fever vaccination comprises a live, weakened virus this is, in our case,
the most probable cause of the anti-NMDA encephalitis.
Conclusions
This case should raise awareness on anti-NMDA receptor
encephalitis after vaccination in patients with mild psychiatric
symptoms. In this case, the probable cause was the live, weakened
yellow fever vaccine.
doi:10.1016/j.cca.2019.03.516

M250
Hemophagocytic síndrome secondary to visceral leishmaniasis in
a child: Report of a case
M. Navarro Romero, H. Cabrera Valido, T. Dorta Ramos, G. Garcia
Aguilar, J. Paco Ferreira, M. RiaÑo Ruiz
Hospital Universitario Insular Gran Canaria, Spain
Background-aim
Introduction: The hemophagocytic syndrome (hemophagocytic
lymphohistiocytosis) is a rare entity which is most commonly seen
in children, but can be found at any age. It consists of a combination
of cytologically benign proliferation of activated macrophages in
bone marrow, spleen, liver or lymph nodes in association with fever,
cytopenia, splenomegaly, and hypertriglyceridemia or hypoﬁbrinogenemia.The diagnosis of the hemophagocytic syndrome is
complex and it is practically impossible to differentiate primary from
secondary syndrome.
Prompt treatment is critical, but the greatest barrier to a
successful outcome is often a delay in diagnosis due to the rarity of
this syndrome, variable clinical presentation, and lack of speciﬁcity of
the clinical and laboratory ﬁndings.
Methods
Report case: 19-month old female patient, who was brought from
non endemic area for leishmaniasis, with prolonged fever and
hepatosplenomegaly. Laboratory tests showed pancytopenia, hypertriglyceridemia, increased ferritin levels and increased soluble CD25 levels.
Bone marrow biopsy: In the smear, they did not identify blasts
but it observed intra- and extracellular organisms compatible with
Leishmania spp.
Results
Visceral leishmaniasis and hemophagocytic syndrome were diagnosed. The patient received liposomal amphotericin, and also methylprednisolone and prednisone; and she had a favorable outcome.
Conclusions
Hemophagocytic lymphohistiocytosis is an aggressive and lifethreatening syndrome of excessive immune activation. The
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hemophagocytic syndrome may be secondary to visceral leishmaniasis, and its diagnosis should be promptly suspected in order to have
timely therapy and a better prognosis.
doi:10.1016/j.cca.2019.03.517

Pancreatitis is a rare adverse reaction, but cases have been
described in a small percentage of patients treated with azathioprine
diagnosed with inﬂammatory bowel disease, and therefore the
determination of lipase and/or amylase should be requested in this
group of patients.
doi:10.1016/j.cca.2019.03.518

M251
A case report of acute pancreatitis by immunosuppressive
treatment in Crohn’s disease

M252
Leptomeningeal carcinomatosis in ovarian cancer

D. González Benito, V. García Moreira, F.J. Cepeda Piorno, C. Alberdi
García Del Castillo, C. Sopeña Sánchez, N. Beridze Vaktangova, M.D.
Martínez Gago, E. Fernández Rodríguez
Clinical Analysis Department, University Hospital Of Cabueñes, Gijón,
Spain
Background-aim
Azathioprine is an immunosuppressant antimetabolite that could
be use or in combination with other agents such as corticosteroids
for processes in which it is necessary to modify the immune
response such as Inﬂammatory bowel disease, therefore it is
indicated in Crohn’s disease.
The aim is to describe a case of a patient with Crohn’s disease
who developed acute pancreatitis due to treatment with
azathioprine.

P. Lafuente-Ganuzaa, L. Cardo-Gonzáleza, Ó. Pons-Beldaa, M. Castañón-Apilánezb, F.V. Álvarez-Menéndeza
a
Biochemistry Service, Laboratory Medicine, Hospital Universitario
Central de Asturias, Oviedo, Spain
b
Neurology Service, Hospital Universitario Central de Asturias, Oviedo,
Spain
Background-aim

Clinical history, laboratory tests and other medical tests are
reviewed before, during and after the drug intake and the
appearance of adverse effects; and then its causal relationship is
assessed.

Leptomeningeal carcinomatosis is a rare condition that occurs in
approximately 5% of patients with cancer, mainly in breast cancer,
lung cancer, and melanomas. Ovarian cancer usually metastasizes to
the peritoneal cavity, and there are no many cases of brain
metastases described in the bibliography.
We present the case of a 62-year-old woman diagnosed with
pathologic stage IIIC ovarian carcinoma in 2017, which progressed
with hydronephrosis and malignant ascites in 2018.
After nephrostomy and adjuvant chemotherapy treatment, the
patient came to the emergency room for severe headache and
malaise. She reported episodes of instability for walking and selflimited disorientation for the last 15 days. She also had dysuria and
vomiting related to acute emesis after chemotherapy.

Results

Methods

A 32-year-old smoker and asthmatic woman recently diagnosed
with Crohn’s disease after a postpartum diarrheic episode, in
treatment with mesalazine until complete the vaccination calendar
(Hepatitis B and Pneumococcus). After ﬁnishing it, she started
immunosuppressant treatment with azathioprine 50 mg/12 h. Fifteen days after the beginning of the treatment, the analytical control
is getting ahead for nausea and discomfort.
In the laboratory we observed an considered elevation in the CRP:
24.6 mg/L, a slight rise in amylase 145 U/L (reference values: 10-118
U/L) and critical values for lipase: 1999 U/L (reference values: 65230 U/L) so we urgently notiﬁed to her general practitioner. He
suspended azathioprine for its possible causal relationship and left
the patient under surveillance and rest. After a few days, the
discomfort disappeared and the levels of CRP and lipase decreased
and a treatment with adalimumab is started.
After 3 months, during the medical examination, the patient
indicates a clear improvement in diarrhea and in her general state
from the onset with adalimumab, and analytic parameters are in
normal values.

Laboratory tests did not show signiﬁcant alterations, except for a
mild anemia and a urine infection already treated with antibiotics.
As the computerized tomography scan of the brain demonstrated
an enlargement in ventricular size with signs of active hydrocephalus, the next step was to rule out leptomeningeal origin by a
magnetic resonance imaging (MRI) and cerebrospinal ﬂuid (CSF)
analysis. The CSF differential count was carried out by cytocentrifugation (5 minutes, 500 rpm) followed by May-Grünwald
Giemsa staining.

Methods

RESULTS
MRI showed no signs of leptomeningeal carcinomatosis. A clear
CSF was obtained with the following results: glucose 32 mg/dL,
proteins 12 mg/dL and lactate 20 U/L; 5 red blood cells/μL and 10
nucleated cells/μL. On the differential count, an absolute inﬁltration
by tumor cells was observed. This ﬁnding was conﬁrmed by
anatomic pathology, who gave the ﬁnal diagnosis of leptomeningeal
carcinomatosis. The patient died few days later after a progressive
general deterioration.

Conclusions
Conclusions
The development of events shows that azathioprine was the
cause of acute pancreatitis. After the suspension of the drug, the
adverse effects were decreasing and the biochemical parameters
were restored.

Ovarian carcinoma is one of the carcinomas with the highest
mortality, probably because it is often diagnosed late, when it has
already been disseminated. Metastasis to the brain, which are not
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frequent, are due to cells transported by CSF ﬂow resulting in
multifocal neuraxis seeding of the leptomeninges. Our case illustrates the important contribution of CSF morphologic examination in
the diagnosis of such a rare metastasis in ovarian cancer.

avoid the signs of hyperandrogenism, achieving a normal pubertal
development, thus avoiding consequences in adulthood.
doi:10.1016/j.cca.2019.03.520

doi:10.1016/j.cca.2019.03.519
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Cerebrotendinous xanthomatosis: Diagnosis in adults

Non-classic congenital adrenal hyperplasia: Case report

R. Martin Alfaro, M. Fernandez Tagarro, M.R. Rodriguez Vega, L.
Quintana Hidalgo, M.P. Afonso Medina, A. Fulgencio Gonzalez, C.
Dominguez Cabrera, I. Alarcon Torres

R. LÓpez Travieso, M.D. MartÍn MartÍnez, E. Mateos RodrÍguez, J.M.
Barrasa FernÁndez, A. FernÁndez Ferreiro
Hospital Universitario Nuestra Señora de Candelaria, Spain
Background-aim
Congenital adrenal hyperplasia (CAH) is an autosomal recessive
hereditary illness. 95% of cases are caused by a 21-hydroxylase (D21OH)
deﬁciency as a consequence of mutations to the CYP21A2 gene which
translate into an accumulation of cortisol precursors, stimulation of
ACTH secretion and an increase in the production of androgens.
There are classic forms in which the enzymatic deﬁciency is
complete and is shown at a foetal or neonatal level, whereas in nonclassic (NC) forms the deﬁciency is partial and is shown during
infancy or adolescence, which may go unnoticed until adulthood or
even stay asymptomatic.
Clinical presentation of CAH-NC is variable, with one or more
signs of hyperandrogenism: premature pubarche, acne, hirsutism,
acceleration of bone age and growth, menstrual irregularities and
hypofertility.
Methods
10 year old female who comes into endocrinology consultation
referred by her primary care physician due to menstrual bleeding.
Refers a personal background of pubarche at the age of 6, progressive
axillary hair growth and thelarche from age 9.
Results
Analytics are ordered along with hormonal proﬁle which show
total testosterone of 0.73 ng/ml (VR: 0.02-0.20) and 17-OHprogesterone (17OHP) of 31,49 ng/ml (VR:0.07-1.53). Due to these
results, a Synachthen® test is carried out which ﬁnds elevated levels
of basal 17OHP (34.84 ng/ml) and post-stimulus (45.19 ng/ml).
Due to these results, the laboratory suggests carrying out a
molecular genetic study of the CYP21A2 gene (Sanger sequencing
and MLPA) conﬁrming the presence of the mutation p.Val282Leu in
homozygosis which is described as the cause of CAH-NC.
Conclusions
The described mutation in the patient is related to residual
activity of the enzyme 21-hydroxilase of 20-50%, which justiﬁes the
late appearance of clinical manifestation.
In the case presented, the genetic study was broadened to include
ﬁrst degree relatives, which found that both parents and the sister
carry the mutation.
Due to the frequency of carriers of the mutation to the GYP21A2
gene in the general population being 1:50-1:60, the genetic study is
essential to give genetic advice to the patients. In this case, early
diagnosis and establishing an efﬁcient treatment has allowed us to

Background-aim
Cerebrotendinous Xanthomatosis (CTX) is a metabolic disease of
autosomal recessive inheritance, caused by the deﬁciency of the enzyme
27-hydroxylase [CYP27A1 gene (chromosome 2)]. This produces an
alteration in the synthesis of bile acids in the liver with high amounts of
cholestanol that is stored in different tissues (brain, tendons).
Methods
A 47-year-old patient, studied by the neurology department of
our hospital because of a marked gait disorder, severe cognitive
impairment and dysarthria in the last years. In her childhood she had
difﬁculty learning, as in adulthood she was diagnosed with
depression and behavioural disorders. On neurological examination,
she presented severe cognitive impairment, a rotational and vertical
horizon nistagmus, cerebellar dysarthria and spastic Pareto gait. Also
she presented tendon xanthomas.
In this case, two possible diagnoses are planted: CTX vs
Spinocerebellar Ataxia (SCA), for which a study of the metabolism
of sterols and bile acids in serum is requested.
Results
A study of serum sterol metabolism was carried out by gas
chromatography-mass spectrometry, ﬁnding an alteration in the
serum sterol proﬁle: Beta-cholestanol: 96.6 mcmol/L(2.2-12,6),
cholesterol precursors [7-Dehydrocholesterol:94.8 mcmol/L(up to
8.0), 8(9)-Colestenol:15.6 mcmol/L(up to 2.0) and Latosterol:36
mcmol/L(up to 10)].
The serum bile acid study was 11.6 mcmol/L(up to 10). The other
parameters studied: very long chain fatty acids, urinary fractionated
urine/uroforphyrins, pyruvic acid, serum copper and ganglioside
proﬁle IgM and IgG antibodies in serum were normal. These results
are compatible with the diagnosis of CTX.
In adults, the diagnosis is conﬁrmed if the patient presents two of
these criteria: presenile cataracts, intractable diarrhea, tendon
xanthomas and neurological abnormalities, abnormal amounts of
cholestanol in serum. The plasma cholesterol concentration can be
low or normal. The genetic analysis can conﬁrm the diagnosis.
Conclusions
Given the clinical ﬁndings, two possible diagnoses were presented: CTX vs SCA. Thanks to the results of the laboratory tests
obtained, it is concluded that the ﬁnal diagnosis is CTX, advising the
study of the gene that encodes the enzyme sterol 27-hydroxylase.
doi:10.1016/j.cca.2019.03.521
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M255
Leukocytosis with hyperpotassemia
L. Martínez González, M. Lacasta Esain, M.A. Zarco Fernández, B. De
Alba Iriarte, I. Pérez Casas, M.E. Redín Sarasola
Clinical Biochemistry Laboratory, Donostia University Hospital, Donostia-San Sebastian
Background-aim
Hyperkalemia found in a patient with very high leukocytosis may
be a false result. In these patients, leukocytes are more fragile and
suffer higher levels of destruction, releasing potassium to the serum
or plasma.

effects have been described with the use of sulfadiazine. Renal failure
is one of these “forgotten “complications. Obstructive renal failure
associated with sulfadiazine has been recognised since the 1940s.
However, with the advent of newer, safer antibiotics, this complication all but disappeared from the medical literature and reappeared
in the wake of the AIDS (acquired immune deﬁciency syndrome)
epidemic. Currently, ﬁnding this case is very rare but should be taken
into account in patients with encephalitis due to Toxoplasma gondii
infection. The aim is to report a patient with sulfadiazine-induced
urolithiasis and acute renal failure.
Methods
Clinical data were collected and biochemist data were analysed in
701 Roche Diagnostics, urinalysis was performed with Autionmax
AX4280 and SEDIMAX, A. MENARINI Diagnostic.

Methods
Results
51-year-old woman presented to the emergency department
with general discomfort.
Results
Emergency blood shows red blood cells 3.570 *10e6/⎧L [3.8–5.0],
hemoglobin 8.8 g/dL [12–15.3], platelets 106 *10e3/⎧L [140–400],
leukocytes 525.70 *10e3/⎧L [3.8–10]. Anemia, blasts and thrombocytopenia forced to check the blood smear. The morphology of the
cells and the WDF scattergram suggests atypical chronic lymphocytic
leukemia.
Also, analytical study shows severe hyperpotassemia (6.9 mEq/L).
Suspecting pseudo hyperkalemia due to possible cell destruction
(due to the sample being sent in the pneumatic tube) a new sample
was requested. The sample was delivered immediately after the
extraction and brought in hand to avoid cell destruction and
processed in the gasometer. The result was 2.7mEq/L.
Immunophenotype: 79% lymphoblastic B cell, CD19+/CD45/CD34
+het/CD10+het/CD38+het/CD20-/CD66c+het/CD58+/CD79acyt
+het/MPO-/CD3s-/CD3cyt-/CD7-/CD14-/CD64-/CD138-/IREM-/
CD71-/CD117-/kappa-/lambda-/CD22+.
Phenotype compatible with B cell acute lymphoblastic leukemia.

61 year-old man with AIDS from Guinea. Toxoplasmosis was
treated with sulfadiazine and pyrimethamine. At the start of this
treatment his serum creatinine concentration was 1,26 mg/dL. One
week later he suffered from intense back pain and his serum
creatinine concentration had increased up to 8,29 mg/dL. No
obstruction of the urinary tract was found by renal ultrasound,
which however disclosed numerous small hyper-echogenic images
in the medulla of both kidneys. “Sheaves of wheat” crystals, typical of
sulfadiazine crystalluria, were present in the urine. The patient was
treated by intravenous hydration and alkalinisation. His renal
function improved rapidly and serum creatinine concentration
decreased.
Conclusions
With this case report we want to highlight the importance of the
exhaustive analysis of urinary sediment that guides the most
effective treatment. Hydration and urine alkalinisation resulted in
rapid improvement of renal function. Awareness of its existence may
lead to prevention and early conservative treatment.
doi:10.1016/j.cca.2019.03.523

Conclusions
The ﬁrst diagnostic impression must always be conﬁrmed by
more speciﬁc studies. Pre-analytics in samples with intense leukocytosis should treated in a stricter manner.
doi:10.1016/j.cca.2019.03.522
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Mixed phenotype acute leukemias, a diagnostic challenge
C. Pizarro Sánchezb, L.A. Bautista Balbásb, M. Rodríguez Gutiérrezb, M.
Morado Ariasa, A.L. Qasem Morenob, T.S. Rubio Lepeb, B. Montero San
Martínb, I. Casares Guerrerob
a
Haematology, La Paz University Hospital, Madrid, Spain
b
Laboratory Medicine, La Paz University Hospital, Madrid, Spain

Acute renal failure due to sulfadiazine
Background-aim
N. Pascual-Gomez, F. Cano-Romero, C. Nuñez-Arenas, I. Monge-Lobo
Hospital de la Princesa, Madrid, Spain
Background-aim
Sulphonamides are used in patients with HIV (Human immunodeﬁciency virus) for treatment of some opportunistic infections.
Toxoplasmosis represents the most common focal infection of the
central nervous system in these patients, and pyrimethamine plus
sulfadiazine is the treatment of ﬁrst choice. Several undesirable

Mixed phenotype acute leukemias (MPAL) are characterized by
the co-existence of two blasts populations that can be assigned to
different lineages or the presence of a blast population co-expressing
markers of different lineages. The 2017 World´s Health Organization
(WHO) classiﬁcation of tumors includes these rare entities taking
into account the expression of the most speciﬁc markers for lineage
assignment. As for genetic abnormalities, only BCR-ABL1 and MLL
reach a relevant frequency, but most of genetic basis remain
unknown.
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Methods
We present a rare case with myeloid/megakaryocytic and T
lineage blasts populations and a genetic abnormality not previously
reported to our knowledge in MPAL.
Results
A 10-year-old male presented to the emergency service due to
lymphadenopathy
persisting
during
5
months,
without
hepatosplenomegaly or fever. Blood analysis revealed marked
leukopenia (1580/μL), neutropenia (280/μL) and 15% of immature
cells of blastic appearance.
Bone marrow aspiration revealed 35-40% of small blast cells with
scanty cytoplasm, occasional vacuoles and nucleus with lax chromatin, MPO- and PAS+ (mild); some of them with small cytoplasmic
projections. Bone marrow cylinder suggested acute leukemia with
both lymphoid and myeloid components.
Flow cytometry studies revealed a population (12%) of myeloid/
megakaryocytic lineage blasts (MPO-, CD34+, CD13+, CD117het,
CD15dim; CD41+, CD36+ CD9+) and a population (20%) of T lineage
blasts (CD34+, CD117-, CD36-, CD10+, CD7+, CD5+, cytCD3 weak).
Karyotype was normal and FISH ruled out rearrangements in
BCR/ABL1, MLL, TEL/AML, CDKN2A and other genes, but showed a
9q- deletion involving the ABL1 gene (70% of cells).
The patient received treatment following the acute lymphoblastic
leukemia-oriented LAL-SEHOP-PETHEMA 2013 protocol. On day 87
he showed cytologic remission after treatment start.
Conclusions
MPAL diagnosis is complicated since the available methods
(morphology, immunophenotype, cytochemistry and genetics) as
well as the current classiﬁcations are not always effective for clinical
characterization of these patients. This is the sixth case of
megakaryocytic and T lineage MPAL we have found in the literature,
so reporting these cases is necessary to improve the current
management and clinical approach.

pregnancy. Results of blood analyse were normal (hematology,
biochemistry, vitamin B12, therapeutic rang for valproate). We
recommended a multi-gene panel of 76 genes (NGS technique)
related to early onset epileptic encephalopathy in children and/or
infantile spasms: AARS, ALDH7A1, ALG13, AP3B2, ARHGEF15,
ARHGEF9, ARV1, ARX, ATP6AP2, CACNA1A, CACNA2D2, CASK, CASR,
CBL, CDKL5, CHD2, CSNK1G1, DNM1, DOCK7, EEF1A2, FASN, GABBR2,
GABRA1, GABRB1, GABRB3, GNAO1, GRIN1, GRIN2A, GRIN2B, HCN1,
HDAC4, HNRNPH1, HNRNPU, IQSEC2, KCNA2, KCNB1, KCNQ2,
KCNT1, MAGI2, MAPK10, MEF2C, MTOR, NECAP1, NEDD4L, OTC,
PCDH19, PIGA, PIGQ, PIGV, PLCB1, PNKP, PNPO, POLG, QARS, RYR3,
SCN1A, SCN1B, SCN2A, SCN8A, SIK1, SLC12A5, SLC13A5, SLC25A12,
SLC25A22, SLC2A1, SLC35A2, SPTAN1, ST3GAL3, STXBP1, SYNGAP1,
SZT2, TBC1D24, TSC1, TSC2, WWOX y YWHAG.
Results
Heterozygous pathogenic variant in SCN1A (c.4013ANG; p.
Asn1338Ser) was found. It has not been registered in the literature
or in the databases consulted. In Human Gene Mutation Database,
another nucleotide change in the same position was recorded as a
pathogenic variant associated with Dravet syndrome. This variant is
considered probable pathogenic variant waiting new cases.
Conclusions
- NGS allows us to analyze a group of genes based on clinical
symptoms.
- This technique can be done in childhood, favoring an early
diagnosis and starts of treatment.
- The dissemination of new unregistered variants can facilitate the
diagnosis of new patients.
doi:10.1016/j.cca.2019.03.525
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An unusual presentation of a branched-chain amino acids
metabolism error
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C. Pizarro Sáncheza, O. Rodríguez Fragaa, H. Méndez Del Sola, A.
Moráis Lópezb, N. Rodríguez Rocaa, M. Simón Velascoa, M. Gómez
Lópeza, L. Alba Valdiviaa
a
Laboratory Medicine, La Paz University Hospital, Madrid
b
Nutrition and Metabolic Disorders Unit, La Paz University Hospital, Madrid

Case report: New mutation in a baby with epileptic seizures
P. Broto Cortesa, S. Hermoso Durana, J. Robles Bauzab
Doctor Grasa Biec Laboratory, Zaragoza, Spain
b
Hospital Universitario Son Espases, Palma De Mallorca, Spain

a

Background-aim
Epilepsy is a central nervous system (neurological) disorder in
which brain activity becomes abnormal, causing seizures or periods of
unusual behaviour, sensations, and sometimes loss of awareness.
Nowadays with Next Generation Sequencing (NGS) technique, we can
use of a multi-gene panel related to a clinical proﬁle. SCN1A-related
seizure disorders encompass a heterogeneous spectrum. SCN1Arelated seizure disorders are inherited in an autosomal dominant
manner. Treatment of manifestations is with antiepileptic drugs.

Background-aim
Maple syrup urine disease (MSUD) is caused by mutations in
branched-chain 〈-keto acid dehydrogenase complex affecting the
branched-chain-amino-acids (BCAAs) metabolism. However, there are
multiple anomalies related to BCAAs metabolism that remain unknown.
Methods
We are going to report a case that initially seemed to be MSUD,
but turned out into a new genetic abnormality poorly described in
the literature.

Methods

Results

Baby, 18 month old, with epileptic seizures since 3 months old, in
treatment with valproate. Without seizure family history and normal

Neonate of 13 days of life is referred to the hospital’s Nutrition
and Metabolic Disorders Unit due to a positive result at the neonatal
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screening program. She presented elevation in valine levels and
leucine in the upper limit, being clinically asymptomatic. Normal
pregnancy, without physical alterations and complementary examinations without anomalies of interest except for the blood gas test,
presenting metabolic acidosis with lactate elevation. A sample was
taken for analysis by a reference laboratory to rule out MSUD and
diet was prescribed. Results conﬁrmed elevated valine, leucine and
isoleucine levels in absence of clinical symptomatology.
The genetic study conducted in ﬁbroblast culture revealed the
absence of mutations in the genes BCKDHA, BCKDKB, DBT, PPM1K
and DLD, described to date as responsible for MSUD. Instead of that,
BCAT2 gene mutations were detected (p.Ala385Valfs*35), which
codes for branched-chain aminotransferase type II, showing a
decarboxylation of BCAAs.
Mutations described in this patient were also found in their
parents, suggesting an autosomal recessive congenital disorder.
Elevated levels of BCAAs went back to normal when a restrictive
diet was prescribed and the patient did not present any clinical
symptoms with no need of treatment with vitamin B6, as previously
reported in the literature.
Conclusions
The present case is the second one of human BCAT mutations we
have found in the literature. BCAT2 (mitochondrial isoform) is
responsible of the transamination of BCAAs, the ﬁrst step in their
metabolism. BCAT2 gene mutations can cause elevated BCAAs levels
leading to an alteration in normal brain function. Therefore, is
important to report these cases in order to have a better insight in
the inborn errors on BCAAs metabolism and a better approach for
clinical characterization and treatment of patients in the future.
doi:10.1016/j.cca.2019.03.526

- A muscular autoimmune process was ruled out as different
antibodies were negative as anti SCL 70.
- The magnetic resonance and the electromyogram were normal.
- A muscle biopsy of the deltoid did not show relevant alterations.
After discarding several causes, a myoadenylate deaminase
deﬁciency is suspected, the diagnosis of which is based on the
ischemic exercise test.
This test allows to explore muscle energy metabolism in
anaerobic conditions, depending on the lactate that occurs in
anaerobic glycolysis, and the ammonia that is released by myoadenylate deaminase. To do this, an ischemia is caused in the
forearm and different samples are obtained for the basal determination and at different times of lactate and ammonia.
Results
The patient underwent an ischemic exercise test in which a ﬂat
ammonia curve was observed, and an increase in lactate (1,14mM/L),
which points to a deﬁciency of myoadenylate deaminase. This was
conﬁrmed with the genetic study of the AMPD1 gene, ﬁnding two
mutations corresponding to transitions from cytosine to thymine
(c242CNT and c133CNT) that are associated with metabolic
myopathy.
Conclusions
The patient initiated a symptomatic treatment with D-Ribose that
improves exercise tolerance by triggering the synthesis of IMP, and
genetic counseling was provided to her.
Deﬁciency of myoadenylate deaminase represents 2% of metabolic myopathies, presenting a favorable prognosis in adult forms.
doi:10.1016/j.cca.2019.03.527
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Ischemic exercise test in the laboratory: A case report
A. Rodríguez Torres, M. Rosillo Coronado, L. Jiménez Mendiguchía, A.
García Cano, M. Menacho Román, I. Arribas Gómez
Ramón y Cajal University Hospital, Madrid, Spain
Background-aim
Metabolic myopathies are genetic diseases that affect skeletal
muscle, and are due to the deﬁciency of some of the enzymes
involved in obtaining energy for muscle contraction, such as
myoadenylate deaminase.
Myoadenylate deaminase catalyses the deamination of AMP in
IMP by releasing ammonia, thus allowing the formation of ATP under
anaerobic conditions and participating in the purine nucleotide cycle.
Therefore, myoadenylate deaminase deﬁciency causes a defect in
energy metabolism and is determined by mutations in the AMPD1
gene.
Methods
Case Report: Female, 45 years old, with muscle weakness and
asthenia of 5 years of evolution, and after ruling out traumatisms and
exposure to drugs, she undergoes various diagnostic tests in the face
of suspected metabolic myopathy.
- The biochemical proﬁle allowed to discard electrolyte alterations,
hypothyroidism, and anemia.

Dangerous waters: Primary amebic meningoencephalitis caused
by naegleria fowleri or “brain-eating” amoeba: First case described in Spain
M. Ruiz-Ginesb, P. Fuentes-Bullejosb, J. Ruiz-Ginesa, M. Picazo-Pereab,
A. Lopez-Martosb, M. Sagredo-Rioc, J. Recio-Montealegrec, M.
Lorenzo-Lozanob
a
Department of Neurology, Hospital Virgen de la Salud, Toledo, Spain
b
Department of Pathology and Laboratory Medicine, Hospital Virgen de
la Salud, Toledo, Spain
c
Department of Pathology and Laboratory Medicine, Hospital Virgen del
Valle, Toledo, Spain
Background-aim
Naegleria fowleri (NF) is an opportunistic free-living amoeba that
causes primary amebic meningoencephalitis (PAM), a rare disease
that is almost always fatal (mortality rate: 95%-99%). NF has a global
geographic distribution, is thermophilic (grows in waters with
temperaturesN30°C). NF is naturally found in warm freshwater
environments (e.g., lakes and rivers, naturally hot [geothermal]
water, industrial warm water discharge, poorly maintained or
minimally chlorinated swimming pools, water heaters, soil). Depending on environmental conditions, the amoeba can choose,
between three stages: cyst, trophozoite (feeding stage that is the
most feared) and ﬂagellate. Infection by NF follows an intranasal
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route when water containing NF is splashed or inhaled, where it then
attaches to the olfactory mucosa and passes through the cribriform
plate to reach the olfactory bulb of the central nervous system,
where induces an intense inﬂammatory response, necrosis and
hemorrhage. PAM affects especially children, probably reﬂects the
types of water activities (e.g., diving or watersports). Very infrequent
(b300 reported cases of PAM worldwide; 24 in Europe). Aim: Present
the ﬁrst case of PAM in Spain.

Methods

Methods

The results of hemogram obtained by Sysmex XN were:
Hemoglobine 2.6 g/dl, Hematocrit 7.1%, Leukocytes 19600/μL (56.7%
Neutrophils, 34% Lymphocytes, 9% Monocytes, 0.2% Eosinophils and
0.1% Basophils), Platelets 132000/μL. The instrument reported the
following alarms: anemia, leukocytosis, lymphocytosis, microcytosis,
monocytosis, neutrophilia, atypical lympho?, left shift?, pRBC?
WDF scattergram revealed a ghost cluster located just below the
neutrophils. This cluster was suggestive of the presence of malaria
parasites.
The thin blood smear revealed the presence of P.falciparum
gametocytes and it was conﬁrmed in the thick blood smear.
Accordingly, the diagnostic of P.falciparum infection was established.
A blood transfusion was made at the day the patient arrived at
our hospital and he started treatment with artesunate. The patient
evolved favorably.

10-year-old girl evaluated in relation to progressive left hemicranial headache, ipsilateral otalgia, left peripheral facial palsy,
vomiting, fever and coma in last 48 hours.
Results
Computed tomography: left otomastoiditis with intracranial
extension, in the form of meningoencephalitis and acute
arreabsorptive hydrocephalus complicated with ventriculitis, as well
as left hemiprotuberancial hemorrhagic infarction and contralateral
thalamic. She required a ventricular drain (intracranial hypertension). A cerebrospinal-ﬂuid analysis: ﬁndings compatible with
meningitis. Cultures/Gram-stain: negatives. PCR: positive for NF.
Treatment: Miltefosine/Amphotericin-B/Fluconazole/Azithromycin/
Rifampicin. At present she continues her neurological recovery.
Conclusions
She had as an epidemiological antecedent the weekly assistance
to a swimming pool public where was detected NF (free chlorine
concentrationsb0.5mg/L not inactivate both cysts and trophozoites
forms). A prompt diagnosis, the lowering of the body temperature,
and early treatment (Miltefosine) play key roles in the survival of
these patients.
doi:10.1016/j.cca.2019.03.528

Peripheral blood was drawn in an EDTA tube and analyzed with
the Sysmex XN system.
The detection and counting of parasites was carried out by means
of an extension of blood and a thick drop.
Results

Conclusions
In the case of P.falciparum, it is described that the scattergram is
only useful if the parasite is in its mature and sexual stage.
The ﬁrst markers that are altered in malaria are the fall of
platelets and lymphocytes. Very low hemoglobin attracted our
attention.
Our case conﬁrms that it is possible the detection of P.falciparum
when the parasite is found as a gametocyte in blood analysis by
Sysmex XN, although this must be conﬁrmed with the blood smear
because microscopic examination remains the “gold standard” for
laboratory conﬁrmation of malaria.
doi:10.1016/j.cca.2019.03.529
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Clinical case: Malaria detection by the Sysmex XN hematology
analyzer
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Transient neonatal nonketotic hyperglycinemia – A case report

L. Thomlimson, N. Ortega, L. Samaniego, A. Calvo, S. Martin
Hospital San Pedro, Logroño, Spain
Background-aim
Malaria is caused by a parasite called Plasmodium spp. That is
transmitted to humans through the bites of infected female
Anopheles mosquitoes. There are 5 parasite species that cause
malaria in humans and speciﬁcally P. falciparum malaria can
progress to a serious illness, which often leads to death. The majority
of cases and deaths are concentrated in Africa.
The new Sysmex XN analyzers is able to detect the plasmodium
parasite through a pRBC? alarm and by analyzing the white blood
cells differential (WDF) scattergram. There are studies that describe
the detection of different species of Plasmodium with Sysmex XN.
Our case describes a 2-year-old boy that came to the emergency
unit of Hospital San Pedro (Logroño, Spain) after 8 days of
intermittent fever, abdominal pain, hyporexia, vomits and pale
mucosa. Fever started when he returned from Mali, 30 days before.

C. Cherupunakkalb, K. Vaidyanathana
a
Department of Biochemistry, Pushpagiri Institute of Medical Science &
Research Center, Tiruvalla, Kerala, India
b
Pushpagiri Research Center, Pushpagiri Institute of Medical Science &
Research Center, Tiruvalla, Kerala, India
Background-aim
Nonketotic hyperglycinemia (NKH) is due to defect in glycine
cleavage system. Severe mental retardation and seizures are seen.
There is no effective management. Patients have a neonatal
phenotype and present in the ﬁrst few days of life with lethargy,
hypotonia and myoclonic jerks and progressing to apnea and
death. Surviving infants have intractable seizures and profound
mental retardation. In neonatal NKH CSF: plasma ratio may be
0.09–0.25 and in atypical NKH it is 0.09–0.10. Normal ratio is
0.012–0.040.
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Methods
Amino acid estimation was done by High Performance Liquid
Chromatography (HPLC). Analytical Conditions were as follows Column- LUNA C-18, Mobile phase A: 5 mM sodium phosphate
buffer with pH 7.0, Mobile Phase B: 100% Acetonitrile. Gradient
Elution, Flow Rate- 1.0 ml/min, Temperature- 40 °C, DetectionAbsorption (254 nm). Samples were deproteinized and treated with
phenyl isothiocyanate (PITC) and triethylamine (TEA) prior to
injection (pre-column derivatization).
Results
We present a 13 day old patient with intractable seizures. There
was no history of consanguineous marriage or previous neonatal
morbidity/mortality. All antiepileptic drugs were tried without any
response. Plasma glycine was 544 pmol/μl, CSF glycine was 332
pmol/μl and CSF/plasma glycine ratio was 0.61. Radiological ﬁndings
were also suggestive of NKH. The patient improved after a few days.
A diagnosis of transient neonatal NKH was reached. The patient is on
follow-up and doing well.

validation it was recommended that renin and aldosterone be
measured. Elevated plasma renin (N2562 mU/L) and serum aldosterone (N8500 pmol/L) levels made the diagnosis of pseudohypoaldosteronism type 1 (PHA1). A renal tract ultrasound scan
excluded structural abnormalities, a feature of transient PHA1.
Results
He was treated with sodium supplements, a potassium binder
and nebulised salbutamol. Hyponatraemia was managed with oral
sodium supplementation and the child began to gain weight as soon
as he was sodium replete. The baby continued to gain weight and
thrive following discharge. Following regular monitoring of his
electrolytes, he is now off sodium supplements. Genetic testing has
conﬁrmed the autosomal dominant form of PHA1, which is relatively
mild and often improves in early childhood, and the parents have
been counselled appropriately regarding future pregnancies.
Conclusions

Clinical suspicion is of vital importance to reach a diagnosis of
NKH. Though rare in the Western world, NKH is more common in
India. In the South Indian population we have studied, 9 cases of
NKH were detected over the last 10 years. Most cases do not survive.
However a few cases may have atypical presentation or may be
transient, as in this case and may have a good outcome. Diagnosis is
possible only by biochemical studies.

This was a typical presentation of a very rare hereditary disorder.
PHA1 is characterised by resistance to the actions of aldosterone
which typically presents with salt wasting. Hyperkalaemia and
hyponatraemia (with or without adrenal crisis) is not always due
to CAH and so it is vital to identify the correct diagnosis in order to
guide management and genetic counselling. Collection of appropriate
specimens before treatment is initiated is crucial. This case
demonstrates the role of clinical validation, the value of a stepwise
approach to investigation of electrolyte abnormalities and how the
laboratory may be proactively involved in patient management as
part of a multi-disciplinary team.

doi:10.1016/j.cca.2019.03.530

doi:10.1016/j.cca.2019.03.531
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Failure to thrive with severe hyponatraemia and hyperkalaemia:
The role of clinical validation in reaching a diagnosis

Hypochloremic metabolic alkalosis: The importance of a right
lab’s answer

S. Whiteheada, B. Singhamb, R. Jayaramanb, C. Forda, R. Gamaa
a
Department of Blood Sciences, New Cross Hospital, Wolverhampton, UK
b
Department of Paediatrics, New Cross Hospital, Wolverhampton, UK

V. Cámara Hernández, G. Sánchez Helguera, R. Torrado Carrión, V.
Benito Zamorano, T. Pascual Durán
Análisis Clínicos, Hospital Universitario de Getafe, Spain

Background-aim

Background-aim

Severe hyponatraemia and hyperkalaemia is a rare medical
emergency in infancy and usually points to adrenal failure, typically
congenital adrenal hyperplasia (CAH). If these are excluded it is
important
to
consider
hypoaldosteronism
and
pseudohypoaldosteronism (PHA). We present a four-week-old boy with
PHA type 1.

Nowadays, the role of Clinical laboratories is constantly
questioned. It is known that around the 70 % of the clinical decisions
are made based on the laboratory results. The clinical biochemists
should interpret as fast as possible the analytical results in order to
help doctors to treat the patients.
The metabolic alkalosis is a common pathology, especially in
hospitalized patients. It is associated with high mortality in patients
who present arterial pH greater than 7.55. The most common cause
for this disorder is chloride depletion that can be caused by vomiting,
use of diuretics drugs or nasogastric aspiration and involves an
increase in bicarbonate levels with a deﬁcit of protons.

Conclusions

Methods
A four-week old boy was referred by the community midwives
for failure to thrive and weight loss (11% in preceding 4 weeks). He
was asymptomatic on presentation and upon examination appeared
wasted but otherwise normal; no abnormalities of the genitalia were
noted. Routine blood tests revealed a severe hyponatraemia (Na
+=119 mmol/L) and hyperkalaemia (K+=7.8 mmol/L). Renal failure (normal creatinine), congenital adrenal hyperplasia [CAH]
(normal 17-hydroxyprogesterone) and adrenal failure (normal
synacthen test) were excluded. On reviewing results in clinical

Methods
Case presentation: A 42 years old man went to the emergency
department due to an abdominal pain for the last 48 h, characterized
by being constant and not radiated. The patient presented epigastric
pain, odynophagia, pyrosis and 30 vomits in the last 24 h. The patient
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suffered a chronic pancreatitis due to chronic alcohol abuse and he
had been hospitalized for multiple episodes of acute pancreatitis in
the last years.
Results
The doctor requested a blood test, which yielded the results of
glucose 149 mg/dL, creatinine 4.52 mg/dL, urea 127 mg/dL, Na 137
mEq/dL, K 3.42 mEq/dl, Cl 70 mEq/dL, lipase 1332 U/L, anion gap 24
mEq/L (Cobas 8000, Roche), and leukocytes 20190/μL (Sysmex
XN1000, Roche), among other values.
As a consequence of the low Cl levels, the clinical biochemist
suggested the doctor that pH and bicarbonate should be measured.
Immediately, the laboratory received a blood sample to evaluate the
acid-base balance, where it could underline both high pH (7.62) (ABL
FLEX Radiometer) and bicarbonate levels (43 mmol/L). After that, the
patient received the optimal medication, improving his health and
being able to return home within 5 days.
Conclusions
Discussion: The high number of vomits produced Cl and
hydrogen ions losses causing a metabolic alkalosis. The creatinine
levels showed an acute kidney injury having hypovolemia as a
prerenal cause that prevented bicarbonate from being properly
excreted. The fast communication between the laboratory and the
doctor allowed the patient to be properly diagnosed from hypochloremic metabolic alkalosis secondary to a chronic pancreatitis.
doi:10.1016/j.cca.2019.03.532

Results
Upon arrival at the laboratory, the chocolate brown color blood
was striking, obtaining hemoglobin level of 14,2 g/dL, oxygen
saturation of 9,2% and methemoglobin level of 64,8%. The patient
was treated with Salbutamol, Ipatropium, Hydrocortisone and
oxygen therapy but the cyanosis, low saturations and methemoglobin of 63% persisted. He was admitted to the ICU where he received
ascorbic acid and three doses of methylene blue, which overdose
gave rise to hemolytic anemia.
The diagnosis was acquired methemoglobinemia secondary to the
administration of the antibiotic syrup Broncoaseptilex® (Trimethoprim-Sulfamethoxazole).
Conclusions
In methemoglobinemia the total concentration of hemoglobin can
be normal. So that’s why it’s indispensable to know the percentage of
hemoglobin fractions. Taking into account the high mortality of
methemoglobinemia, before the arrival at the laboratory of a
chocolate brown blood sample and the presence of “saturation
gap”, an arterial gasometry with co-oximetry should be performed.
Therefore, in emergency laboratories it’s essential to have a cooximeter to establish a correct diagnosis.
doi:10.1016/j.cca.2019.03.533
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Acute kidney failure in congenital toxoplasmosis: A case report
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Acquired methemoglobinemia secondary to the administration of
an antibiotic syrup
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Background-aim

M.P. Picazo Perea, M.S. Diaz Merino, E. De Rafael Gonzalez, A. Cabezas
Martinez, M.A. Ruiz Gines, R. Palma Fernandez
Complejo Hospitalario De Toledo, Spain
Background-aim
Methemoglobinemia is a rare clinical syndrome characterized by
a high-level of methemoglobin in blood. The methemoglobin fraction
is formed when iron of heme group in ferrous state (Fe2+) is
oxidized to the ferric state (Fe3+). In this state, oxygen binds
irreversibly to hemoglobin increasing the hypoxia tissue risk. Under
regular conditions, methemoglobin is less than 1.5%. Methemoglobinemia etiology can be congenital due to deﬁciency of hemoglobin
reducing enzymes or acquired by oxidation induced by external
agents such as drugs or chemical substances.
Methemoglobinemia may be clinically suspected in a cyanotic
patient who does not improve with oxygen therapy. The conﬁrmation
diagnosis is achieved with an arterial gasometry with co-oximetry.
Methods
A 62-year-old man attended the emergency department with a
complaint of dyspnea and dizziness. He reported taking
Broncoaseptilex®, a cough syrup. He presented generalized mucocutaneous cyanosis and pulse oximetry of 79% that did not improve
with the administration of oxygen. Hemogram and gasometry with
co-oximetry were requested.

Toxoplasma gondii is an obligate intracellular protozoan with a
worldwide distribution. Toxoplasmosis (TP) is one of the most
common parasitic infections in humans and is most typically
asymptomatic. Primary infection in a pregnant woman can result
in severe and disabling disease in the developing fetus. Numerous
studies have demonstrated that early treatment can favourably
alter the development of these sequels. Antiparasitic therapy
includes pyrimethamine plus sulfadiazine and folinic acid. A major
effect of sulfadiazine treatment is the occurrence of crystallization
in the urinary collecting system that may lead to acute kidney
failure.
Methods
A7-months old boy showing gastrointestinal distress came to the
Emergency Department of our Hospital. He had positive postnatal
diagnosis of TP (conﬁrmed by PCR-based detection in serum) and
was treated with pyrimethamine, sulfadiazine and calcium folinate
and monthly controlled by Neonatology.
Results
Anamnesis: Full term infant, Apgar 9/10, weight 2954 gr (P2550), size 49.0 cm (P75) and heard circumference 32.5 cm (P10). The
mother was diagnosed of TP in the second trimester of pregnancy.
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She did not ﬁnish the treatment with pyrimethamine and sulfadiazine due to intolerance.
Biochemical study: Creatinine 9.3 mg/dL (0,2–0,7 mg/dL), Urea
237 mg/dL (21–50 mg/dL), Na 130 mmol/L (135–145 mmol/L), K 7,8
mmol/L (3,5–5 mmol/L) and Cl 84 mmol/L (101–111 mmol/L). Renal
ultrasound was positive for the presence of kidney stones.
The patient was diagnosed with acute kidney failure and
consequently, the infant was refereed to surgery to percutaneous
nephrostolithotomy. Fourier transform infrared spectroscopy conﬁrmed sulfadiazine gallstones.
At discharge from Hospital renal function was normalized and TP
treatment was changed to clindamycin during ﬁve months.

Conclusions
This case reinforces the importance of an adequate control of
renal function in congenital TP patients treated with sulfadiazine. As
a consequence, a new protocol for congenital TP patients was
implemented in our Hospital. This protocol included weekly control
of these patients by Neonatology, Biochemistry and Microbiology
Services and alternative pharmacological approach in case of clinical
complications.
doi:10.1016/j.cca.2019.03.534
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Study of Licorior in patients with tubercular meningitis
L. Spiridonovab, E. Manuilovaa
a
Clinical Laboratory Diagnostics, Orenburg City Clinical TB Dispensary,
Malo-Lugovaya St., 1a, Orenburg 460040, Russia
b
Department of Phthisiology and Pulmonology, Orenburg State Medical
University, Sovetskaya St., 6, Orenburg 460001, Russia
Keywords: TuberculosisMeningitis, Cerebrospinal ﬂuid, Cerebrospinal ﬂuid cells, Clinical symptoms of tuberculous meningitis are nonspeciﬁc in HIV patients. Analysis of cerebrospinal ﬂuid provides
signiﬁcant assistance in the differential diagnosis of various etiology
meningitis., The goal is to determine the features of laboratory
parameters for cerebrospinal ﬂuid in HIV patients with tuberculous
meningitis.

coefﬁcient was 0.62. High protein values were accompanied by a
decrease in glucose level to 2.06 mmol/l (CI: 1.21–2.91), and a slight
decrease in chloride level up to 110 ⎧mol/l (CI: 103.1–117.5).
Conclusions
Liquor in HIV-infected patients with tuberculous meningitis was
characterized by low pleocytosis, protein-cell dissociation syndrome,
and the positive result of MBT DNA.
doi:10.1016/j.cca.2019.03.536

M269
LDH isoenzymes to hospital patients with exacerbation of chronic
obstructive pulmonary disease (COPD)

The report identiﬁes laboratory parameters of cerebrospinal ﬂuid
in patients at late stages of HIV, characteristic of tuberculous
meningitis: low pleocytosis (from 3 to 12 cells/ ⎧l), protein-cell
dissociation syndrome with an increase of protein to 3.14 ± 1.45 g/l, a
decrease glucose level up to 2.06 ± 0.85 mmol/l, positive test for
mycobacterial DNA.

E. Papaefstathioud, V. Skopasa, V. Panoutsoud, D. Papadopoulosa, S.
Michailidisb, K. Gourgoulianisc, N. Trakasd
a
B'Pulmonary Department, Sismanoglio Hospital, Athens, Greece
b
Occupational Lung Diseases and tuberculosis Unit, Sismanoglio Hospital, Athens, Greece
c
Respiratory Department, Medical School, University of Thessaly, Larisa,
Greece
d
Department of Clinical Chemistry, Sismanoglio Hospital, Athens, Greece

Methods

Background-aim

In this paper, we have done a retrospective analysis of case histories
of 38 patients with HIV that were admitted for examination at the
Orenburg City Clinical TB Dispensary, in 2018, with symptoms of
meningitis. The results of cerebrospinal ﬂuid analysis were evaluated.
Abnormal laboratory values were analyzed using MS Excel features.

Our aim was the study of the biochemical role of LDH isoenzymes,
in the proceedings which characterize the Chronic ∉bstructive
Pulmonary Disease (COPD).

Results

The study was conducted from December 2017 to June 2018.
Forty two patients with exacerbation of COPD which hospitalized at
ℜ' Pneumonological Clinic of our hospital, were included.
We used hierarchical cluster statistical analysis, between-groups
linkage, to separate patients in two clusters with different ratio patterns
of LDH isoenzymes. The one cluster (A) had prevalent ratio of LDH1,
LDH2, LDH3 (isomorphic pattern) (n = 33), and the other (B) prevalent
ratio LDH4, LDH5 (n = 9). The variables we used to statistical analysis
regarding the 2 clusters were: gender, age, BMI, smoking history,
comorbidities (Cardiac insufﬁciency, Diabetes mellitus etc), assessment
of COPD and laboratory tests (electrophoresis of LDH isoenzymes,
arterial blood gas test, WBC, CRP, CPK, TROPONIN,LDH).

Background-aim

The number of CD-4 cells in the examined patients averaged 42.7
cells in 1 ⎧l (CI: 29.5–55.9). All patients had a positive PCR result of
a liquor test for Mycobacterium tuberculosis (MBT). The physical
properties of the liquor studied (color, clarity, pH) were mostly
within the normal range, only 4 patients (22,2%) showed weak
turbidity of the sample. Protein was elevated in all cases, averaging
3,14 g/l (CI: 1.69–4.59). The number of cells in 1 mql ranged from 3
to 490 and did not have a normal distribution. A symptom of small
pleocytosis with the number of cells from 3 to 12 in 1 ⎧l of
cerebrospinal ﬂuid was observed in 50% of patients, and the
syndrome of protein-cell dissociation was observed - the correlation

0009-8981/$ – see front matter
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All the tests calculated with two-tailed t-test with signiﬁcance
level p value (p b .05).We used the IBM® SPSS® Statistics Version 25
program for the statistical analysis.
Results
The patients in cluster B (pattern LDH4/5) had statistically
signiﬁcant reduced levels of smoking behavior, calculated in pack/
years (Mann-Whitney U = 73.000, p = .047) and less comorbidities
like Diabetes mellitus (Fisher's exact test p = .017) and cardiovascular disease (Fisher's exact test p = .018). ∉n the contrary they had
increased number of white blood cells (t = −3.039, p = .014) than
the patients in cluster A (pattern LDH1/2/3).

Methods
One hundred and twenty-nine patients with EoE were tested for
environmental and food allergens. CRD, histological and botanical
analysis were performed. Fifteen healthy patients and 34 asthmatics
due to pollen were included as control groups.
CRD-directed allergen immunotherapy was administered in 91
EoE patients and conventional treatment (proton pump inhibitors,
corticosteroids…) in the rest of patients (n = 38). Randomized blind
analysis of ECP was performed in all samples of treated (AIT/
conventional) and controls subjects and correlated with clinical and
endoscopic ﬁndings.
Results

Conclusions
From all above mentioned, we can assume that the value
modiﬁcations of the LDH isoenzymes at exacerbation of COPD, seems
to be related to the percentage of participation in their involvement
to the organs of the organism. So, heavy smokers and patients with
cardiovascular disease, have increased levels of LDH1, LDH2, LDH3
isoenzymes over LDH4 and LDH5,where LDH1 is mainly composed in
heart and LDH3 mainly in lungs. ™his difference becomes more
evident by the fact that patient with exacerbation of COPD, have
severe comorbidities. Additionaly patients with COPD and heavy
burden of comorbidity in case of exacerbation, have lower of WBC
count, which probably means weaker immune response.

Higher ECP levels were measured in patients with EoE (46.5 ng/
mL) with respect to pollen asthma (19.17 ng/mL) and higher in both
processes than in healthy patients (p b .0001). In patients treated
with AIT, a marked decrease in CPE was observed, signiﬁcantly
higher than in patients with conventional therapy (p b .001). This
improvement was signiﬁcantly correlated with clinical and endoscopic ﬁndings of favorable evolution of the disease (p b .001).
Conclusions
Measurement of ECP can be useful in monitoring efﬁcacy of
speciﬁc immunotherapy in EoE as can be used also as a marker of
activity of the disease.

doi:10.1016/j.cca.2019.03.537
doi:10.1016/j.cca.2019.03.538
M270
M271
Eosinophil cationic protein can monitoring efﬁcacy of speciﬁc
immunoterapy in eosinophilic esophagitis
A. San Miguel Hernándeze, A. Armentia Medinad, S. Martín
Armentiaa, B. Martín Armentiaf, A. San Miguel Rodríguezf, M.
González-Sagradof, C. Lozano Estebang, I. Iglesias Peinadob, A.
Almarazc
a
Centro de Salud Las Delicias, Valladolid, Spain
b
Facultad Complutense, Madrid, Spain
c
Facultad de Medicina, Valladolid, Spain
d
Servicio de Alergia, Facultad de Medicina, Hospital Universitario Rio
Hortega, Valladolid, Spain.
e
Servicio de Análisis Clinicos, Hospital Universitario Rio Hortega,
Valladolid, Spain
f
Unidad de Investigacion, Hospital Universitario Rio Hortega, Valladolid,
Spain
g
Universidad Alfonso X el Sabio, Madrid, Spain
Background-aim
ECP has proven a useful monitor for many active eosinophilic
inﬂammatory diseases. In the last years we have successfully treated
patients suffered from eosinophilic esophagitis whit allergen speciﬁc
immunotherapy and diet guided by CRD, that could detect possible
allergens involved in EoE.
We carried out measurements of ECP after 3 years of AIT in
patients with EoE and two year of suspension of this treatment
without relapse of disease, in order to evaluate ECP as objective
marker of improvement of the esophagitis.

A retrospective study in etiology of urinary tract infections in
pregnant women in county emergency clinical hospital - Obstetrics and gynecology clinic Oradea, Romania
P. Naghia, L. Dainab, A. Huniadib, D.C. Zahab, L. Antalb, M. Muresanb
a
County Emergency Clinical Hospital, Street Republicii, Oradea 410167,
Romania
b
Faculty of Medicine and Pharmacy, University of Oradea, 1 st
University Street, Oradea 410087, Romania
Background-aim
In pregnant women are common the urinary tract infections and
the treatment represent a challenge due to the fact that there is a risk
of complications in both mother and her newborn.
The present study was designed to identify the pathogenic agents of
urinary tract infections among pregnant women in County Emergency
Clinical Hospital - Obstetrics and Gynecology Clinic, Oradea, Romania.
Methods
Methods It is a retrospective study carried out on 3244 pregnant
women attending prenatal care or admitted in our hospital for a
period of two years. Clean chat midstream urine samples for
urinalysis, and urine culture were collected by the women.
The samples have been inoculated on blood Agar medium and
CLED (lactose,bromo thymol blue) medium with bacteriological
calibrated loop of 10 ⎧L and 1 ⎧L.
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They were incubated at thermostat at 37 °C for 24 h. They were
inspected with a magnifying glass to identiﬁcate the morphological
and culture characteristics. The positive ones were those of over
100,000 UFC (colony forming units) / mL. The microbial identiﬁcation was also performed with the Maldi Tof analyzer for characters of
species. To determine antibiotic sensitivity, Kirby -Bauer disk
diffusion method and Vitek 30 were used.
Results
Results From the pregnant women included in the study, 3140 of
the cases were under 1000 UFC/mL (steril). The most common
isolate found in the present patients were Escherichia coli 76
(73.07%), Klebsiella pneumoniae 6 (5.76%), Proteus vulgaris 6
(5.76%) Enterococcus faecalis 6 (5.76%). Our results showed also high
incidence of infection in the third trimester of pregnancy (61.53%)
compared to ﬁrst (15.4%) and second trimester (23.07%).

pregnancy as controls. Cases were divided into mild and severe
group of preeclampsia according to the criteria deﬁned by the
American College of Obstetricians and Gynecologists. Blood pressure,
urinary protein, serum sFlt-1, serum PlGF and sFlt-1: PlGF ratio were
compared in both case and control. Concentration of sFlt-1 and PlGF
were measured with commercially available ELISA kits. SPSS ver.
17.0 was used to analyze the data. Tests were performed with t-test,
Mann–Whitney test, and Spearman's rank correlation test. Normally
distributed variables were expressed in terms of mean ± SD. A pvalue b.05 was considered statistically signiﬁcant.
Results

Conclusion E. coli was the most frequent pathogen isolated among
pregnant women with urinary tract infections. We also found an
increased incident of urinary tract infection during the third
trimester.

There was no signiﬁcant difference in age and period of gestation in
both study groups. Mean concentration of sFlt-1 in preeclampsia was
higher (2575.50 ± 775.03 pg/mL) compared with normal pregnancy
(453.75 ± 156.24 pg/mL). Mean concentration of PlGF was lower in
preeclampsia (86.31 ± 26.9 pg/mL) compared with normal pregnancy
(155.41 ± 63.89 pg/mL). Ratio of sFlt-1 and PlGF concentration was
signiﬁcantly higher in preeclampsia (P value 0.000) than in normal
pregnancy. Similarly, the diastolic blood pressure signiﬁcantly correlated with the sFlt-1: PlGF ratio in preeclamptic group (p-value 0.000)
whereas the severity of proteinuria did not signiﬁcantly correlate with
the ratio of sFlt-1: PlGF in preeclamptic women (p-value 0.773).

doi:10.1016/j.cca.2019.03.539

Conclusions

Conclusions

M272
A comparative study to assess SFLT-1: PLGF ratio in pregnant
women with and without preeclampsia

sFlt-1 level is increased and PlGF level is decreased in preeclampsia compared to the normal pregnant women. sFlt-1/PlGF ratio is
signiﬁcantly higher in women with preeclampsia than in normal
control. This ratio can be a potential marker for diagnosis of
preeclampsia.
doi:10.1016/j.cca.2019.03.540

V. Pant, B.K. Yadav, J. Sharma
Institute of Medicine
Background-aim

M273

Preeclampsia is a disorder of widespread vascular endothelial
malfunction that occurs after 20 weeks of gestation. Abnormalities in
the development of placental vasculature early in pregnancy may
result in relative placental underperfusion, which then leads to
release of antiangiogenic factors into the maternal circulation that
alter maternal systemic endothelial function and cause hypertension
and other manifestations. Imbalance in, placental soluble Fms like
tyrosine kinase −1 (sFlt-1) which is antiangiogenic factor; and
placental growth factor(PlGF) which is involved in angiogenesis
during placenta and fetus development, is proved to have role in
endothelial damage in Preeclampsia.
At a time when most public health facilities are lacking
standardized testing tools for pre-eclampsia and eclampsia, there is
need of an innovate and improved tool for screening of preeclampsia,
which is the leading cause of maternal mortality in Nepal. This study
was designed to compare sFLT1: PLGF ratio in pregnant women with
and without Preeclampsia attending Tribhuvan University Teaching
Hospital (TUTH). Similarly, correlation of sFlt1: PlGF ratio with
diastolic blood pressure and severity of proteinuria in women with
preeclampsia was also done.

Oxidative stress and brain injury biomarkers as outcome predictors in severe traumatic brain injury

Methods
An observational study was done in Gynecology and Obstetrics
department of TUTH involving forty-four subjects with preeclampsia
and forty-four age and gestational weeks matched, normal

L. González-Garcíaa, A. Rodríguez-Rodríguezc, L. Sempere-Bordesc, L.
Boyero-Corralc, A.M. Ferrete-Araujoc, M.D. Freire-Aragónc, Á. VilchesArenasb, J.J. Egea-Guerreroc
a
Department of Clinical Biochemestry, Virgen del Rocio University
Hospital, Seville, Spain
b
Department Preventive Medicine and Public Health, University of
Seville, Spain
c
NeuroCritical Care Unit, Virgen del Rocio University Hospital, IBIS/CSIC/
University of Seville, Spain
Background-aim
Traumatic brain injury (TBI) is a complex disorder of signiﬁcant
public health concern due to its high prevalence and.
burden across all ages. Outcome following TBI is heterogeneous
and can range from complete recovery to death and.
long-term disability.
Reactive oxygen species production is increased after TBI. Thus,
measurement of total antioxidant capacity (TAC) may.
provide more biologically relevant information about prognostic
features. Moreover, several proteins are released into.
the blood after TBI. One of those proteins is S100B, a calciumbinding protein expressed in glial cells.
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The objective of our study was to evaluate the ability of serum
TAC and S100B protein levels to predict outcome after.
severe TBI.
Methods
Patients admitted to the Neurocritical Care Unit with the
diagnosis of severe TBI (GCS of 3 to 8) were included. Blood.
samples taken at the time of hospital admission, 24 and 48 h after
trauma were analyzed for TAC and S100B. TAC assay.
results were expressed as ⎧M copper reducing equivalents
(CRE). Outcome was assessed using the Glasgow Outcome.
Scale (GOS) at 6 months post injury and patients were divided in
two groups: poor functional outcome (GOS = 1–3) and.
good functional outcome (GOS = 4–5). Statistical analyses were
conducted using software from IBM SPSS.
Results
We included 70 severe TBI patients, mean age 44.6 ± 18.6, 81%
male. Poor outcome patients (n = 43) presented higher.
levels of TAC and S100B than good ones (n = 27), reaching
statistical differences the TAC 24 and 48 h samples, and the.
S100B 48 h sample:
− TAC 24 h: 891.4 ⎧M CRE (IQR: 696.8–1313.9) (GOS = 1–3) and
738.3 ⎧M CRE (IQR: 498.6–896) (GOS = 4–5): p = .01.
− TAC 48 h: 1054.5 ⎧M CRE (IQR: 834.3–1389.3) (GOS = 1–3) and
762.1 ⎧M CRE (IQR: 473.5–1034.5) (GOS = 4–5): p = .001.
− S100B 48 h: 0.199 ⎧g/L (IQR: 0.089–0.385) (GOS = 1–3) and
0.125 ⎧g/L (IQR: 0.070–0.175) (GOS = 4–5): p = .05.
The ROC analysis showed that TAC levels at 24 and 48 h could
accurately discriminate between patients with favorable.
and unfavorable outcome. The sample that reached a higher AUC
was the 48 h one (AUC = 0.749, p = .001). Regarding.
S100B levels, the 48 h sample could discriminate between the
two groups (AUC = 0.641, p = .05). The best cutoffs.
were 942.1 ⎧M CRE (TAC) and 0.186 ⎧g/L (S100B), with a
sensitivity of 72% (IC95% = 50.61–87.93) and 53.9%.
(IC95% = 33.37–73.41); and a speciﬁcity of 67.4% (IC95% =
51.46–80.92) and 79.1% (IC95% = 63.96–89.96), respectively.
Conclusions
Determination of serum levels of TAC and S100B proteins may
add value to the clinical assessment of the primary.
damage and prediction of outcome after severe TBI. Furthermore,
it is worth noting that although TAC is a systemic.
marker and S100B is a speciﬁc neuronal protein, we observed a
greater prognostic value for TAC levels than S100B ones.

Background-aim
Clotting time is an important factor in the work ﬂow of blood
collection tubes for routine chemistry testing from serum. To
optimize laboratory workﬂow, reduced turnaround times are
expected to provide precise test results. The key target of CAT Serum
Fast tubes consists in the faster processing time from blood collection
to result availability. The faster clotting time in the CAT Serum Fast
tube provides a clotted sample by the time the sample reaches the
laboratory, allows for immediate testing and offers the option of
replicate measurements up to 48 h at refrigerator temperature.
Methods
This study was done in Austria to demonstrate the performance of
VACUETTE CAT Serum Fast Separator tubes for routine chemistry
analysis up to 48 h in comparison to VACUETTE Serum Separator tubes.
Venous blood was drawn from 50 healthy donors into two tubes. Tubes
without thrombin were centrifuged after 30 min, and the tubes with
thrombin after 5 min clotting time. All samples were centrifuged for
10 min at 1800g. Initial values were determined on an AU680 and
DxI800 (Beckman Coulter). All samples were stored in an upright
position at 4–8 °C for replicate testing after 24 h and 48 h. Comparison
analysis was performed at all time points. Clinical evaluation was
based on CLIA (Allowable Total Error Table by Data Innovations).
Results
Equivalency for CAT Serum Fast Separator tubes to Serum Separator
tubes was shown for routine chemistry assays on Beckman Coulter for
healthy donors. Provided a completely clotted sample and clear serum
specimens, no signiﬁcant deviations were found for initial values as
well as at 48 h for 37 biochemical assays tested in both tubes. In
agreement to literature, slight systematical deviations in the thrombin
tubes were found for some assays such as sodium, potassium, chloride,
and glucose due to the faster coagulation process. Stability over 48 h
was shown for all assays except troponin I (6 h).
Conclusions
The thrombin tube gave comparable test results to current serum
separator tubes for most common biochemical assays in clinical
laboratories. The blood collection tube containing thrombin provides
rapid turnaround times in the laboratory by shortening the clotting
time, providing accurate testing results and being suitable for
emergency testing.
doi:10.1016/j.cca.2019.03.542
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Selenium status differences between schizophrenia patients and
healthy subjects living in Barcelona (North-Eastern Spain)
M274
Evaluation of VACUETTE® cat serum fast separator blood
collection tube for routine chemistry assays
S. Griebenow
Greiner Bio-One, Kremsmuenster, Austria
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b
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Background-aim

Methods

Selenium (Se) is an essential element that plays an important role
in antioxidative protection against free radical damage to membranes, lipoproteins and nucleic acids, and its deﬁciency is associated
with several pathological conditions such as cardiovascular and
degenerative diseases, cancer and schizophrenia. The aim of this
study was to analyze the serum Se concentration and the activity of
its related antioxidant enzyme, erythrocyte glutathione peroxidase
(GPx), in outpatients with schizophrenia and in healthy subjects
residing in Barcelona, north-eastern Spain.

Materials. An institutional-based cross-sectional quantitative
study was conducted among diabetic patients who were admitted
the diabetic clinic of the County Emergency Hospital Oradea between
August 2017 and December 2018. We enrolled 675 patients with
diabetes, 49 with type 1 and 626 with type 2 diabetes. Midstream
urine collection technique was designed to obtain urine specimens.
Each urine sample was evaluated using dipstick and microscopical
evaluation of the sediment, followed by culture using a calibrated
wire loop. After overnight or 48 h incubation at 37 °C, the plates
were inspected for growth and colony characteristics. Bacterial
colonies were identiﬁed using Maldi Tof system. Antimicrobial
susceptibility proﬁle of each bacterial isolate was determined using
the Kirby–Bauer disk diffusion method and Vitek-30. A culture was
considered signiﬁcant for UTI if a single bacterium was recovered at a
concentration of ε105 colony-forming unit per milliliter of urine.

Methods
The control group consisted of 176 healthy adults (78 males and
98 females; median age 65.0 years) with none restrictive diet or
vitamin or trace element supplements consumption. The study
population was composed of 65 schizophrenic patients (40 males
and 25 females; median age 47.0 years).
Serum Se concentration was determined by electrothermal
atomic absorption spectrometry (AAnalyst 600, Perkin Elmer, Inc.).
GPx activity in plasma samples was measured using a modiﬁcation of the enzymatic method of Paglia and Valentine. Serum Se
concentration and GPx activity comparison test between case and
control groups was made using Student's t-test.
Results
In schizophrenic patients mean serum Se concentration was 78.3
± 16.1 μg/L, whereas in the control group was 86.4 ± 16.9 μg/L. The
GPx activity was 19.2 ± 7.4 Ul/gHb for the control group and 14.7 ±
4.6 Ul/gHb for patients. Statistical analysis showed that serum Se
concentration and GPx activity decrease signiﬁcantly in schizophrenic patients (p b .05). Moreover, our data analysis indicates a
positive and statistically signiﬁcant correlation between serum Se
concentration and GPx activity in healthy patients (r = 0.66, p b
.005) and in schizophrenic patients (r = 0.69; p b .005).
Conclusions

Results
Results. Most patients were diagnosed with type 2 diabetes
(92.74%), and the incidence of urinary tract infection was 46.46%. A
total of 18 patients experienced recurrent urinary tract infection in
b6 months, the etiology being the same in one half of them (E. coli).
The predominant isolates were Escherichia coli (53.72%) and
Klebsiella pneumoniae (18.32%), followed by Enterococcus faecalis
(7.1%). E. coli isolates showed higher sensitivity to cephalosporins
(82.65%), ﬂuoroquinolones (74.56%), aminoglycozides (97.1%), and
trimethoprim-sulfamethoxazole (75.31%). All E. coli isolates were
sensitive to carbapenems, combinations with clavulanic acid or
sulbactam and fosfomycin. Klebsiella pneumoniae was sensitive to
cephalosporins
(67.27%),
ﬂuoroquinolones
(60%),
and
aminoglycozides (100%). 16.36% of Klebsiella pneumoniae strains
were producing carbapenemase. The sensitivity to trimethoprimsulfamethoxazole is lower than that shown by E. coli isolates
(41.81%). Isolates strains of Enterococcus faecalis have shown a good
sensitivity to antibiotics, all strains were sensitive to penicillins and
combinations, glycopeptides (95.45%), ﬂuoroquinolones (86.36%),
linezolid (100%).

The results obtained suggest an altered antioxidant status in
schizophrenia disease, showing a decrease on Se levels and GPx
activity in the patients' group. Considering that a Se deﬁciency has
been associated with a higher risk of coronary cardiovascular disease,
we believe that a periodic control of serum Se concentrations,
followed by Se supplementation if it's required may be beneﬁcial for
schizophrenic patient's health.

Conclusions

doi:10.1016/j.cca.2019.03.544

doi:10.1016/j.cca.2019.03.545
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Urinary infections in patients with diabetes

Conﬁrmation of Blandm-1 gene among the carbapenem resistant
isolates from patients with meningitis symptoms attending a
tertiary care hospital of Central Nepal

D.C. Zaha, L. Daina, M. Muresan, M.C. Vesa, O. Micle
Faculty of Medicine and Pharmacy, University of Oradea, 1 st University
Street, Oradea 410087, Romania
Background-aim
Purpose. The aim of this study was to characterize the incidence
of urinary infections in patients with diabetes mellitus, antimicrobial
susceptibility pattern of the isolates and to explore the relationship
with glycemic balance.

Conclusions. The etiology of urinary infections in patients with
diabetes was represented by Enterobacterales showing a good
sensitivity to antibiotics. No difference was noted between the
samples with E. coli, Klebsiella pneumoniae and Enterococcus faecalis
in terms of glycemic balance.

Y. Jpc, G. Laxmanb, B. Rayamajheea
a
Department of Infectious Diseases and Immunology, Kathmandu
Research Institute for Biological Sciences, Lalitpur, Nepal
b
Department of Molecular Microbiology, National Path Lab, Butwal,
Nepal
c
Department of Pathology, Patan Academy of Health Sciences, Patan,
Nepal
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Keywords: blaNDM-1, Bacterial meningitis, CFS, Multidrug resistantBackground-aim
Bacterial meningitis is being a cardinal cause of mortality and
long-term neurological infections mainly in resource limited countries like Nepal. Globally growing antibiotic resistance has further
worsen the burden. This study was designed with an aim to appraise
the bacteriological spectrum from suspected meningitis cases and to
conﬁrm the blaNDM-1 gene in carbapenem resistant bacteria.

the mechanism of action of the disease. Nowadays, genetics factors
play a crucial role on the inﬂuence of developing RA. The vitaminD
receptor (VDR) has emerged as a new susceptibility gene for RA.
The VDR is a nuclear transcription factor, which is activated by
binding of the biologically active form of vitamin and forms a
heterodimer with the retinoid X receptor (RXR). In turn, VDR/RXR
binds to DNA sequences termed vitamin D response elements in
target genes, regulating gene transcription. Thus, VDR signaling
plays a crucial role in the promotion of immunoinﬂammatory
diseases.

Methods
Methods
Cross sectional descriptive study was carried out from March to
November 2018. A total of 209 cerebrospinal ﬂuid (CSF) specimens
were collected from suspected meningitis patients. Collected specimens were subjected for culture, Gram stain, latex agglutination (LA)
test and series of biochemical tests. Minimum inhibitory concentration (MIC) values of commonly prescribed antibiotics for identiﬁed
bacteria were determined by following broth dilution technique as
per the guidelines issued by the Clinical Laboratory Standard
Institute (CLSI). Carbapenemase producer Gram negative rods were
identiﬁed by Modiﬁed Hodge test (MHT). Quantitative PCR (Q-PCR)
was performed for the conﬁrmation of blaNDM-1 gene among the
carbapenem resistant isolates.
Results
Among 209 analyzed CFS specimens, 10.5% (22/209) bacterail
meningitis was conﬁrmed by culture and Gram staining while LA test
conﬁrmed 8.1% (17/209). Isolates were more Gram negative (66%)
than positive (34%). More bacteria were reported from pediatric than
adult patients. Haemophilus inﬂuenzae was the leading isolate
(22.4%) followed by Escherichia coli (18.6%). Among the isolates,
55.2% were multidrug resistant (MDR), where PCR analysis of MHT
positive isolates showed 40% of E. coli (2/5), 33.3% of Acinetobacter
baumannii (1/3), and 25% of Klebsiella pneumoniae (1/4) were
blaNDM-1 gene producing bacteria.

A retrospective case-control study was performed in 214 White
Caucasian cases diagnosed with RA according to the ACR classiﬁcation criteria and 748 controls of the same origin. Gene polymorphisms were analyzed by TaqMan®. The aim of this study was to
investigate the inﬂuence of the effects of VDR FokI (rs2228570), BsmI
(rs1544410), TaqI (rs731236), ApaI (rs7975232) and Cdx2
(rs11568820) gene polymorphisms on risk of RA, while taking into
account age, sex and tobacco as possible factors of confusion.
Results
The bivariate analysis was performed in multiple models:
genotypic, additive, allelic, dominant and recessive. The genotypic
model revealed that patients carrying the AA genotype of SNP (VDR
FokI (rs2228570)) were in lower risk of RA (p = .0613; OR = 0.76;
CI95% = 0.46, 1.23; AA vs GG). Similarly, the recessive model
reported that patients with AA genotype of same SNP were in lower
risk of RA versus those with G-allele (p = .0980; OR = 0.66; CI95%
= 0.41, 1.03). The recessive logistic regression model adjusted by
gender, age and smoking status revealed that VDR FokI-AA genotype
was associated with lower risk of RA (p = .0255; OR = 0.58; CI95%
= 0.35, 0.92). No other gene polymorphisms showed an association
with risk of RA in any of the models tested.
Conclusions

Conclusions
High rate of bacterial meningitis caused by blaNDM-1 gene
producer isolates was observed in this study so improved treatment
strategies are being urgent in our clinical setting.

VDR FokI (rs2228570) was signiﬁcantly associated with higher
risk of RA. No inﬂuence of other polymorphisms on risk of
developing RA was found in our patients.
doi:10.1016/j.cca.2019.03.547

doi:10.1016/j.cca.2019.03.546
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Impact of vitamin D receptor gene polymorphisms on risk of
rheumatoid arthritis
M. Maldonado Montoro, M. Barral Juez, S. García Linares, S. López
Vélez, T. De Haro Muñoz
Hospital Universitario San Cecilio, Spain
Background-aim
Rheumatoid arthritis (RA) is a chronic, autoimmune inﬂammatory disease of unknown cause. Noticeably, greater knowledge of
this disease has led to earlier diagnosis. However, the etiology of RA
is still unknown. Smoking is one of the main environmental risk
factor. Smokers have two times greater risk of RA, since tobacco
increases the production of citrullinated protein that are involved in

Relationship between vitamin D nutritional status and metabolic
syndrome in childhood acute lymphoblastic leukemia survivors:
A petale study
N. Alosd, E. Delvina, S. Drouine, M. Krajinovicd, C. Laverdièred, E. Levyc,
V. Marcilc, C. Nyalendob, D. Sinnettd
a
Sainte-Justine UHC Research Centre, Department of Biochemistry and
Molecular Medicine, Université de Montréal, Montréal, Canada
b
Sainte-Justine UHC Research Centre, Department of Clinical Biochemistry, Université de Montréal, Montréal, Canada
c
Sainte-Justine UHC Research Centre, Department of Nutrition,
Université de Montréal, Montréal, Canada
d
Sainte-Justine UHC Research Centre, Department of Pediatrics,
Université de Montréal, Montréal, Canada
e
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Background-aim
Treatment of childhood acute lymphoblastic leukemia (cALL) has
reached unprecedented success leading to survival rates reaching 90%.
This is regrettably linked to increased risk of developing long-term
health-related sequels into early adulthood. This study aims at
assessing the relationship between the vitamin D status and metabolic
biomarkers in PETALE, a well-characterized cohort of cALL survivors.
Methods
The present study, approved by the Institutional Review Board,
includes 239 patients [median age (inter-quartile range, IQR): 21.9
(16.8–26.2) years], diagnosed and treated at the Sainte-Justine UHC
between January 1989 and July 2005 with Dana Farber Cancer Institute
(DFCI) protocols. Written informed consent was obtained from study
participants and/or parents/guardians. Plasma glucose, total cholesterol, HDL-Cholesterol and triglycerides, insulin were measured at the
time of entry into the study after an overnight fast. Serum 25hydroxyvitamin D3 was measured by Quadrupole Time-of-Flight Mass
Spectrometry (QTOF-MS). Blood pressure, waist circumference were
also measured. Reference intervals for anthropometric and biochemical
variables were obtained from Cycle 3 (2012−2013) of the Canadian
Health Measures Survey (CHMS) conducted by Statistics Canada.

positive fetus. The most frequent isoimmunization occurs with antigen
D, but less often and less severely can occur with antigen C and E.
Aim. The research presents a retrospective study carried out over
a period of 2 years from January 1, 2017 to December 31, 2018, on
pregnant women who have been presented for prenatal consultation
or admitted to Oradea County Hospital Clinical Hospital - Obstetrics
and Gynecology Clinic. The purpose of the study was to monitor the
presence of anti-Rh antibodies during pregnancy in pregnant women
with Rh negative group to assess the risk of newborn haemolytic
disease that occurred in our service.
Methods
Material and method: We evaluated 4328 pregnant women
during routine antenatal care visits at the Emergency County Clinical
Hospital –Obstetrics and Gynecology Clinic of Oradea, Romania.
ABO and Rh (D) blood group was detected. Anti-D antibody levels
were quantiﬁed from serum using an enzymatic test. Anti-D
antibody levels were quantiﬁed from serum using an enzymatic test.
In the DiaPro system of gel technology, the reaction support is
represented by the Across Gel® Neutral card.Newborns whose
mother had titer of anti –D antibodies were tested for direct Coombs
test.
Results

Results
Our data demonstrate that 15.9% of the study participants
exhibited 3 or more metabolic syndrome (MetS) risk factors. They
further reveal an association (odds ratios) between vitamin D
deﬁciency, analyzed as a dichotomous variable (deﬁciency versus
optimal) and hypertriglyceridemia [5.09 (1.3, 17.9), p = .0267] and
HOMA-IR Z-scores [9.00 (1.598, 53.05), p = .0340].

Results: From 4328 pregnant women included in the study:1225
had blood type A (28.3%), 914 type B (21.1%), 722 type O (16.7%) and
1467 type AB 33.9%). A total of 4068 were Rh(D)-positive (94%) and
260 were Rh(D)-negative (6%). Of the 260 Rh (D)-negative women,
in 209 (4.8%) no anti –D antibodies were detected and in 50 (1.2%)
were detected anti –D antibodies.
13(0.3%) newborns whose mother had a high titer of anti –D
antibodies had a positive direct Coombs test.

Conclusions
Conclusions
Conclusion: Our data, from a metabolically well-described cohort,
support a role for vitamin D in energy homeostasis in childhood
leukemia survivors. Hence should the trajectory persist with age,
vitamin D insufﬁciency/deﬁciency may become a signiﬁcant risk
factor. Our observations support monitoring the vitamin D status in
such at risk populations in order to contribute decreasing deleterious
treatment-related health hazards.
doi:10.1016/j.cca.2019.03.548

Conclusions There is a need for proper counseling of pregnant
women on the importance of Rh negative factor during antenatal
period to prevent newborn haemolytic disease and also to identify
Rh(D) negative women who may require the administration of
prophylactic Anti Rh D immunoglobulin (RhD-Ig).Anti-D antibody
screening is a valuable tool in the detection of antibodies in the
serum of patients during pregnancy and providing physicians the
opportunity to implement appropriate prevention of RhD
isoimmunization as well as timely diagnosis and to introduce the
treatment of haemolytic disease in neonates.
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doi:10.1016/j.cca.2019.03.549

Evaluation of anti-D antibody in RHD-negative pregnant women
in emergency county clinical hospital of Oradea, Romania - A
Retrospective study
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A single centre study of follow up of patients with monoclonal
gammopathy of undetermined signiﬁcance by community physicians in the UK

M. Muresanb, L. Dainab, O. Micleb, D.C. Zahab, L. Teusdeab, O. Ticab, O.
Ticab, P. Naghia, L. Antalb
a
County Emergency Clinical Hospital, 37, Street Republicii, Oradea
410167, Romania
b
Faculty of Medicine and Pharmacy, University of Oradea, 1 st
University Street, Oradea 410087, Romania

I. Ramasamy
Department of Biochemistry, Worcester Royal Hospital, UK

Background-aim

Background-aim

Rh-negative maternal-fetal isoimmunization is a pregnancy complication that occurs in Rh negative pregnant women carrying Rh-

To determine the incidence of monoclonal gammopathy of
undetermined signiﬁcance (MGUS) identiﬁed by reﬂex testing serum
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protein electrophoresis (SPEP) at high globulin values, in South
Worcestershire, UK. To estimate the cumulative risk of haematological malignancies in 556 MGUS patients followed over a period of 10
years or longer by community medical practitioners. In this study the
laboratory played a role in initiating MGUS patient follow up.
Methods
A total of 163 patients diagnosed in 2006 and 393 patients on
long term follow up in 2006 were followed over a period of 10 years
(y).
Results
In 2006 the incidence and prevalence respectively, of MGUS was:
0.025%, 0.045% (at 45–49 y); 0.1%, 0.25% (at 60–64 y); 0.26%, 1.12%
(at 75–79 y). Globulin levels at the upper reference limit were
considered optimal for reﬂex testing SPEP. Kaplan-Meier analysis
showed that lymphoproliferative disease (LPD) free survival was 91%
for both 10 y and N 10 y follow up. LPD free survival were
signiﬁcantly lower (p b .02) at 73% when competing causes (death
due to unrelated causes, transient monoclonal (M)-protein, and loss
to follow up) were censored. Progression to LPD occurred at initial
M-protein values of 3 g/L at diagnosis. The most common immunoglobulin isotype was IgG (68%), with 17% IgM. During follow up
38.3% died without evidence of LPD, 12% were diagnosed with
transient M-protein, 8.6% developed LPD, 10.9% had stable M-protein
and 4.9% showed increasing M-protein. Survival curves showed that
M-protein isotype contributed to LPD free survival in the order IgG
= IgM N IgA N Oligoclonal M-protein. Approximately 25% of patients
were lost to follow up.
Conclusions
This study is one of the ﬁrst to report on the use of reﬂex testing
SPEP at high globulin levels for the diagnosis of MGUS. We report on
the incidence and prevalence of MGUS in a speciﬁc geographic area
within the UK. Similar to other studies the incidence and prevalence
of MGUS increased with age. Progression rates to LPD were similar to
other reported studies. Malignant transformation was dependent on
M-protein immunoglobulin isotype. This study indicated a role for
the laboratory in the follow up of MGUS patients.
doi:10.1016/j.cca.2019.03.550

Background-aim
Periprosthetic Joint Infection (PJI) is one of the most serious
complications following total joint arthroplasty. Different criteria
sets are used for PJI diagnosis, the one according to the MSIS and
pro-Implant foundation being mostly used. However, these criteria
are complex and contain tests that are time consuming.
Questions/Purposes.
1) To evaluate the value of neutrophil gelatinase-associated lipocalin
(NGAL) in synovial ﬂuid to diagnose PJI.
2) To evaluate the value of white blood cell count (WBC count) in
synovial ﬂuid to diagnose PJI.
3) To evaluate the value of leucocyte esterase (LE) in synovial ﬂuid to
diagnose PJI.
Methods
In a retrospective cohort study, we analyzed 98 synovial ﬂuid
samples from 86 patients with suspected PJI. 19 and 29 of those
samples were classiﬁed as PJI according to the MSIS and pro-Implant
criteria, respectively. Subsequently, NGAL, LE levels and the WBC
count were determined, the ﬁrst one by using an immunoassay.
Using both the MSIS and pro-Implant criteria as the golden standard
for PJI, sensitivity and speciﬁcity of those markers were determined
with ROC curves, and medians were compared with Mann-Whitney
U and Pearson Chi-Square tests.
Results
Patients with PJI revealed signiﬁcantly higher levels of synovial
NGAL according to both the MSIS (2007 vs. 88, p b .001) and the proImplant criteria (1756 vs. 71, p b .001) than patients categorized as
aseptic. Sensitivity and speciﬁcity were 94% and 82% for the MSIS
criteria, and 96% and 95% for the pro-Implant criteria. Patients with
PJI revealed signiﬁcantly higher levels of synovial WBC count
according to both the MSIS (27 vs. 0.64, p b .001) and the proImplant criteria (15 vs. 0.5, p b .001) than patients categorized as
aseptic. Sensitivity and speciﬁcity were 92% and 83% for the MSIS
criteria, and 100% and 95% for the pro-Implant criteria.
Patients with PJI revealed signiﬁcantly more positive LE tests
according to both the MSIS (53% vs. 13%, p b .001) and the pro
Implant criteria (48% vs. 8%, b0.001) than patients categorized as
aseptic. Sensitivity and speciﬁcity were 53% and 87% for the MSIS
criteria, and 48% and 92% for the pro-Implant criteria.
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Conclusions
Synovial neutrophilic gelatinase-associated lipocalin in the diagnosis of periprosthetic joint infection
A. Ermensa, C. Dijkmanb, A. Thomasb, K. Koenraadtsb, R. Geenenb
Clinical Laboratory, Amphia Hospital, Breda, the Netherlands
b
Department Orthopedic Surgery, Amphia Hospital, Breda, the
Netherlands

a

NGAL in synovial ﬂuid may have a role in the diagnosis of PJI,
although its sensitivity and speciﬁcity are comparable with that of
routinely used diagnostic tests. Our conclusions are independent of
which criteria set was used as golden standard.
doi:10.1016/j.cca.2019.03.551
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Diabetes, obesity, metabolic syndrome
T226
Relationship of parameters of epicardial adipose tissue and
cardiac ﬁbrosis in patients with ischemic heart disease and
visceral obesity
Y. Dylevab, O. Gruzdevab, E. Uchasovab, D. Borodkinaa, N. Brelb, A.
Kokovb, E. Belikb, V. Karetnikovab, O. Barbarashb
a
Autonomous Public Healthcare Institution of the Kemrovo Region,
Kemerovo Regional Clinical Hospital named after S.V. Beliyaev, Regional
Center for Diabetes, Russia
b
Federal State Budgetary Institution “Research Institute for Complex
Issues of Cardiovascular Disease”, Russia
Background-aim

different and correspond- 10.1% in patients with VO and 12.9% in
patients without VO. It should be noted that the number of patients
without cardiac ﬁbrosis was higher in the group of patients without VO
(27% vs. 21%, p = 0.03). At the same time, a lesion of more than 20% of
the area of the myocardium was recorded more often in patients
without VO - 18%, against 13% in patients with VO (p = 0.03).
According to the results of the correlation analysis, it was established
that the prevalence of cardiac ﬁbrosis in patients with MI on the
background of VO was directly dependent on the thickness of the EAT
LV (r = 0.51; p = 0.02), so the EATrv (r = 0.51; p = 0.04).
Conclusions
Thickness of EAT more in patients with VO. An increase in the
thickness of epicardial fat is closely related to the development of
cardiac ﬁbrosis a year after MI.

To study the possible effect of the thickness of epicardial adipose
tissue on the degree of prevalence of cardiac ﬁbrosis a year after
myocardial infarction in patients with visceral obesity.

doi:10.1016/j.cca.2019.03.553

Methods

T227

Eighty-eight myocardial infarction (MI) patients were grouped
based on their visceral obesity (VO). Magnetic resonance imaging
(MRI) was used to determine the area of the visceral (VAT) and
subcutaneous adipose tissue (SAT) of the abdominal region, the
thickness of epicardial adipose tissue, and the percentage of myocardial cardiac ﬁbrosis a year after MI. VO was veriﬁed when the area of
VAT N130 cm2. Patients were divided into two groups, the ﬁrst
included patients with VO (n = 59), the second without VO (n = 29).
All study was carried out in compliance with the Helsinki Declaration,
and its protocol was approved by the Ethical Committee of Research
Institute. Statistical analysis was performed using Statistica 10.0. All
patients gave written informed consent to participate in the study.

Comparison of area under curves for serum methylglyoxal and
glucose in patients with diabetes mellitus
S. Abusoglua, D. Eryavuza, O. Toka, M.N. Atalara, S. Baldaneb, G. Tekinc,
A. Unlua
a
Department of Biochemistry, Selcuk University Faculty of Medicine,
Konya, Turkey
b
Department of Endocrinology, Selcuk University Faculty of Medicine,
Konya, Turkey
c
Department of Medical Laboratory Techniques, Vocational School of
Health, Konya, Turkey
Background-aim

Results
With VO, the thickness of the left ventricular epicardial adipose
tissue (EATLv) was 1.75 times more, and that of the right ventricular
(EATrv) 1.43 - times more than in patients without VO and was 4.9
(2.6: 9.6) mm and 5.9 (3.5: 10.5) mm in the group of patients with VO,
and in the group of patients without VO 2.8 (2.1: 6.5) mm (p = 0.01)
and 4,1 (3.8: 6.5) mm (p = 0.01), respectively. In the group of patients
with VO, the presence of a direct correlation was established between
the magnitude of the area of VAT and EATLv (r = 0.46, p = 0.02), EATrv
(r = 0.46, p = 0.01). In patients with IHD, cardiac ﬁbrosis was detected
in 79.1% of patients with VO and in 72.9% of patients who did not have
VO (p = 0.03), however, the average percentage of myocardial
damage to cardiac ﬁbrosis in the studied groups was not statistically
0009-8981/$ – see front matter

MG, a dicarbonyl compound, is a ubiquitous product of cellular
metabolism being therefore present in all cells, either under normal
or pathological conditions. The aim of this study was to compare the
area under curve values of serum glucose and methylglyoxal for the
diagnosis of diabetes mellitus.
Methods
This study was carry out between January and November 2015, in
Konya, Turkey. 41 control, 34 prediabetic, 40 controlled type 2
diabetic, 34 uncontrolled type 2 diabetic subjects were enrolled to
this study. MG levels were measured on Thermo Ultimate 3000
Ultra-high performance liquid chromatography (UHPLC) Systems via
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Phenomenex Luna C18 (3μm, 4.6×50mm) column. Brieﬂy, 200 μl
serum, 200 μl of the internal standart 5-MQ (69 milimolar ﬁnal
concentration) and 100 μl PCA as precipitating reagent (0,45N ﬁnal
concentration) were added into dark eppendorphs and the mix were
vortexed 30 seconds. 250 μl o-PD (100 milimolar ﬁnal concentration)
as derivatization reagent was added into the mixture and the ﬁnal
reaction mixture were vortexed 30 seconds again. Then, samples
were incubated in the room temperature and the dark conditions
during 24 h. After the incubation, samples were centrifuged for 10
min (15,000×g, 4°C) then 20 μl of the supernatant was injected onto
a Thermo UPLC Systems.
Results
Area under curve (AUC) values were 0.965 ( 95% CI 0.923 to
0.988, p b0,0001), 0.959 ( 95% CI 0.915 to 0.984, p b0,0001) for
serum glucose and MG.
Conclusions
According to this study’s results, serum methylglyoxal might be
considered as a reliable biomarker for diabetes mellitus
doi:10.1016/j.cca.2019.03.554

T228
A new approach to the pre-analytical phase of venous plasma
glucose analysis
V. Dorofeykov
Biochemistry Department, Lesgaft National State University of Physical
Education, Sport and Health, Saint Petersburg, Russia
Background-aim
The prevalence of diabetes mellitus, glucose tolerance disorders
and especially gestational diabetes mellitus (GDM) in Russia is
growing. A Russian Consensus on the diagnosis and treatment of
GDM has been established. The document is based on accurate
determination of glucose in venous blood plasma by laboratories.
The aim of this study was to test two new types of vacuum systems
containing separation gel and sodium ﬂuoride.
Methods
Corway (Russia, Estonia) has developed two types of vacuum
systems containing separation gel and sodium ﬂuoride. Systems
contained either ethylendiaminetetraacetic (EDTA) or sodium oxalate as the anticoagulant. Comparative tests of both types of vacuum
systems were carried out in comparison with the basic systems
without separating gel. The degree of hemolysis was determined by
“HemoCue Plasma/Low Hb” analyzer (Sweden). Glucose determination was carried out using an automatic analyzer “Architect c8000”
(Abbott) immediately after blood centrifugation, not later than 60
minutes after blood sampling and 24 hours of storage of samples at
room temperature. Glucose levels were determined in 16 donors in 3
types of vacuum systems 1 hr and 24 hrs after blood collection.
Results
Vacuum systems containing oxalate and separation gel had lower
hemolysis rates than the ones with EDTA. The results of glucose

determination in vacuum systems stored in the refrigerator and at
room temperature did not show a statistically signiﬁcant difference.
The choice of anticoagulant did not affect the results of glucose
determination during storage of samples for 24 hours. Vacuum
systems with a separation gel and anticoagulant showed consistent
results on the ﬁlling of blood to the necessary amount in all tests. The
level of glucose in vacuum systems with separating gel and ﬂuoride
in an hour and after 24 hours did not differ signiﬁcantly from the
initial level of glucose in the standard sample tubes. It is necessary to
indicate the possibility of hemolysis visible to the eye when using a
new type of vacuum systems that does not affect the accuracy of
determining the concentration of glucose in the blood plasma of
patients.
Conclusions
Vacuum systems with separating gel, sodium oxalate and ﬂuoride
are the optimal solution for centralized laboratories, where samples
are delivered by transport within 2 to 24 hours.
doi:10.1016/j.cca.2019.03.555

T229
Diagnosing and monitoring diabetic patients with a Siemens
Healthineers end-to-end solution for HbA1c testing*
T. Vaquero Schimenes, A. Tyler, C. Schaible, C. Robinson, J. Gisiora, F.
Marques Navarro, J. Urquhart, J. Jones
Siemens Healthcare Diagnostics Inc., Newark, DE, USA
Background-aim
In 2014, the World Health Organization estimated 422 million
adults were living with diabetes globally, and 1.6 million deaths
directly related to diabetes occurred in 2015. While a healthy diet,
regular exercise, and maintaining body weight are essential in
delaying the onset of type 2 diabetes, early diagnosis and regular
monitoring are important for long-term diabetes care. Glycated
hemoglobin (HbA1c) is a form of measurement of glycemic states.
HbA1c is formed by a nonenzymatic Maillard reaction between
glucose and the N-terminal valine of the ®-chain of HbA, whereby
a labile Schiff base is formed and converted into the more stable
ketoamine (irreversible) via an Amadori rearrangement. There
has been a trend to perform HbA1c testing on chemistry
systems and point-of-care (POC) analyzers. These systems offer
simplicity and wide availability where HPLC, electrophoresis, and
chromatography technology are not readily available. Siemens
Healthineers offers HbA1c assays on a variety of laboratory
diagnostic and POC systems: the Atellica® CH Analyzer, ADVIA®
Chemistry Systems, Dimension® Integrated Chemistry Systems,
Dimension Vista® Intelligent Lab Systems, and the DCA Vantage®
Analyzer.
Methods
A method comparison study was performed according to CLSI
protocol EP09-A3 using 50 samples obtained from the National
Glycohemoglobin Standardization Program (NGSP). The study compared the Atellica CH A1c_E Assay† to the following assays: ADVIA
Chemistry A1c_E, Dimension A1C, Dimension Vista A1C,† and DCA
Vantage HbA1c assays. Method comparison statistics are based on
Deming regression.

Abstracts / Clinica Chimica Acta 493 (2019) S268–S310

Results
The method comparison study yielded the following Deming
regression equations:
Atellica CH A1c_E = 0.986[ADVIA Chemistry A1c_E] + 0.030%
HbA1c (r = 0.996)
Atellica CH A1c_E = 1.019[Dimension A1C] – 0.428% HbA1c (r =
0.991)
Atellica CH A1c_E = 1.020[Dimension Vista A1C] – 0.184% HbA1c
(r = 0.996)
Atellica CH A1c_E = 0.972[DCA Vantage HbA1c] + 0.032% HbA1c
(r = 0.994)
The overall %bias compared to NGSP is –0.84, 0.14, 3.26, –0.19,
and 1.59 for the Atellica CH A1c_E, ADVIA Chemistry A1c_E,
Dimension A1C, Dimension Vista A1C, and DCA Vantage HbA1c
assays, respectively.
Conclusions
Siemens Healthineers offers an end-to-end solution for HbA1c
testing, which includes POC as well as automated chemistry systems.
All Siemens Healthineers HbA1c assays demonstrate close agreement
across all systems and b3.5% bias to NGSP samples, enabling
laboratories and physicians to be conﬁdent of results regardless of
the system used.
*Product availability varies from country to country and is subject
to varying regulatory requirements.
†Under development. Not commercially available. Future availability cannot be guaranteed.
doi:10.1016/j.cca.2019.03.556

(December 2015 to December 2017). The mean age of the study
population was 33.5 years, and the average weight was 63.2 kg.
The glucose determinations were performed on a Cobas 6000
analyzer from Roche Diagnostics using photometry.
Results
Of the total number of patients studied, 1938 had a positive
O’Sullivan test and 108 (1.74%) of them conﬁrmed the diagnosis of
GD with TTOG.
The mean age of the pregnant women with a diagnosis of GD was
35.9 years and the average weight was 66.5 Kg.
Conclusions
-The prevalence of GD in our health area is slightly lower than
that published in similar studies (2-15%).
-The O’Sullivan test has a low speciﬁcity in the diagnosis of GD,
which implies a delay in the diagnosis and an increase in health
expenditure.
-The factors age and weight demonstrate their inﬂuence on the
development of GD so they should be considered when interpreting
the results of the screening test together with a correct anamnesis to
be able to identify the most susceptible pregnant women to develop
this pathology in order to establish treatment as early as possible and
thus avoid possible complications.
doi:10.1016/j.cca.2019.03.557

T231
Inﬂuence of fetal sex on the ﬁnal result of O’Sullivan’s test

T230
Prevalence of gestational diabetes in our sanitary area

I. Peral Camacho, E. Lepe Balsalobre, M.d.M. Viloria Peñas, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain
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Background-aim

Background-aim
Gestational Diabetes (GD) is the most frequent metabolic disease
associated with pregnancy, with a prevalence between 2-15%. For
the screening of this pathology, the O’Sullivan test is performed
between week 24 and 28 of gestation, and if it is pathological
(glucose at 60 minutes higher than 150 mg/dL) conﬁrmation is
necessary with the performance of the so-called Oral Glucose
Tolerance Test (TTOG). The diagnosis of DG is based on presenting
2 or more points of the TTOG above the established cut-off point
(GluBasal b105 mg/dL, Glu60 b190 mg/dL, Glu120 b165 mg/dL,
Glu180 b145 mg/dL).
The presence of a series of factors, determines a higher incidence
of this pathology such as maternal age over 30 years, obesity, family
history of diabetes, personal history of prediabetes and polycystic
ovarian syndrome among others.
The objective of this study was to estimate the prevalence of GD
in our health area and the possible risk factors that could be related.
Methods
A descriptive, retrospective study in which the GD screenings
were carried out on 6181 pregnant women during a period of 2 years

Gestational Diabetes (GD) is the most frequent metabolic disease
associated with pregnancy, with a prevalence between 1-15%. For
the screening of this pathology, the O’Sullivan test is performed, and
if it is pathological (glucose at 60 minutes higher than 150 mg/dL),
conﬁrmation is necessary with the performance of the so-called Oral
Glucose Tolerance test.
Given that the O’Sullivan test has a sensitivity of approximately
75% and a speciﬁcity that ranges between 85-90%, it would
be convenient to evaluate factors that could inﬂuence the results
of that test. Based on this, the objective of this study was
to evaluate the inﬂuence of fetal sex and the possible involvement
of different biochemical markers in the ﬁnal outcome of
pregnancy.
Methods
Design: observational, descriptive and retrospective study conducted during a period between October 2017 and January 2018.
Variables analyzed: concentration of free ®-HCG, PAPP-A and its
corresponding corrected median multiples, insulin concentration,
testosterone and HOMA calculation.
Statistical analysis: it was carried out with the statistical program
SPSS® version 22 (IBM SPSS Statistic 22). Pearson’s Chi-square test
was applied.
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Results
Of the 332 screenings analyzed, 46.09% corresponded to male
gestations and 53.91% to female sex. Of these, 14.7% of the gestations
of masculine sex presented a test of O’Sullivan considered as
pathological compared to 28.5% in gestations with female sex.
The Pearson Chi-square test was applied, obtaining statistical
signiﬁcance (p b0.017).
In addition, the possible association between different biochemical markers and fetal sex was evaluated. A statistically signiﬁcant
difference was found in the MoM ®-HCG and MoM ®-HCG corrected
(0,006 and 0,003 respectively)

No correlations were observed between insulin levels, glucose
levels or insulin resistance (HOMA) with any of the anthropometric
measures or percentages of fat or lean body mass.
Conclusions
This lack of correlation in young and healthy people is different
from that observed in individuals with metabolic and/or endocrine
pathology (obesity, diabetes, polycystic ovary) where insulin resistance is favored by the increase in fat tissue.
doi:10.1016/j.cca.2019.03.559

Conclusions
With the results obtained, it can be concluded that there is
statistical signiﬁcance between female fetal sex and a pathological
result of the O’Sullivan test. Of the different biochemical markers
evaluated, the MoM of ®-HCG and MOM Corrected ®-HCG are the
only parameters in which a statistically signiﬁcant difference has
been observed as a function of fetal sex.
doi:10.1016/j.cca.2019.03.558

T233
The correlation between HbA1C and some hematological and
biochemical parameters in patients with type-2 diabetes mellitus.
An Albanian case study
R. Mediua, A. Ramaa, A. Barbullushib
Faculty of Applied Science, Department of Advanced Techniques in
Medical Laboratory, University College LOGOS, Tirana, Albania
b
Laboratory Service, UHC “Mother Tereza”, Tirana, Albania
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Background-aim

Homeostasis model assessment: Resistance to insulin in healthy
individuals

Nowadays Type 2 Diabetes mellitus is one of the most serious
public health problems. The prevalence of diabetes in Albania has
increased rapidly, consistent with what has been seen in other
countries undergoing rapid modernization. Presence of diabetes
causes change in lifestyle and increases demand for continuous
medical control and treatment. In this context patients with type 2
diabetes need to undergo a constant screening by regular testing of
glycosylated hemoglobin HbA1C as a routinely used marker for longterm glycemic control, hematological and biochemical parameters.
The purpose of our study was to evaluate the correlation between
HbA1C levels and some biochemical parameters (plasma creatinine,
urea, ALT, AST, total bilirubine, fasting plasma glucose FPG,
postprandial glucose PPG, lipid proﬁle) and hematological parameters (red blood cells RBC, white blood cells WBC and platelet count
PLT) in controlled and uncontrolled type-2 diabetic patients.

M.d.M. Viloria Peñas, I. Peral Camacho, E. Lepe Balsalobre, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain
Background-aim
Glucose homeostasis remains within normal parameters thanks
to the close and permanent intercommunication between the
insulin-sensitive tissues (muscle, liver and adipose tissue) and the
beta cell. The diminution of the ability of insulin to exert its
biological actions is what has been called Insulin Resistance. The
HOMA (Homeostasis Model Assessment) method is a procedure for
the indirect calculation of Insulin Resistance.
The aim is to relate the HOMA, as a measure of Insulin Resistance,
with the body mass index, with different anthropometric measures
and with the percentages of fat and lean mass in healthy, young and
non-obese individuals.
Methods
We selected 44 healthy individuals, 29 men and 15 women with
an age range of 20-59 years. To all of them, glucose levels were
determined in blood, weight, height, anthropometric measurements
were taken and a bioimpedance was made for the calculation of lean
and fat mass. The results were analyzed by multiple Pearson
correlation.
Results
Glucose levels only contributed to the insulin response in 60%
of cases (r = 0.58, p b0.001), while insulin resistance is
closely correlated (r = 0.97, p b0.001) with circulating levels of
insulin.

Methods
A total of 96 randomly selected patients diagnosed with type 2
diabetes were included in this study. All analyses were performed on
plasma and serum.The mean age of our subjects was 60.3 years old
(range 45-78). Based on HbA1c levels, 54 (56.25%) out of 96 patients
were categorized in the controlled glycemic group, whereas 42
(43.75%) of them were classiﬁed under poorly controlled glycemic
group. Laboratory data were analyzed using Windows SPSS program,
version 15 and statistical signiﬁcance was considered for pb0.05.
Results
In our study it was shown that PPG levels positively correlated with
HbA1c in each of the groups. Total cholesterol, triglycerides and
plasma creatinine showed signiﬁcant positive correlation with HbA1C
values. On the other hand, urea, ALT, AST and total bilirubin showed no
signiﬁcant correlation with the variations of HbA1C. Regarding
hematological parameters, strong correlation was observed between
RBC, WBC, PLT and elevated glycated hemoglobin levels.
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Conclusions

improve the serum lipid proﬁle, and thus signiﬁcantly reduce the risk
of cardiovascular events in this population of patients.

In concordance with other publications, our study was successful
in showing an important association between some important
routine laboratory parameters and glycemic control. Furthermore,
our data indicate the importance of achieving long term glycemic
control in order to reduce complications in diabetic patients.

doi:10.1016/j.cca.2019.03.561
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Clinical aspects of fructosamine in students and DM patients
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Association between glycemic control parameters and serum
lipid proﬁle in patients with type 2 diabetes mellitus
a

c

b

a

M. Panjeta , E. Panjeta , R. Jadrić , E. Begović
a
Clinical Center University in Sarajevo, Institute for Clinical Chemistry
and Biochemistry, Bosnia and Herzegovina
b
Department of Human Physiology, Faculty of Medicine, University of
Sarajevo, Bosnia and Herzegovina
c
Pharmacy “Delﬁn”, Sarajevo, Bosnia and Herzegovina

Background-aim
The measurement of fructosamine (FRU) is useful in monitoring
short to medium glycemic control in DM, over the past 2-3 weeks
Diabetes mellitus (DM) can be assessed by the long term monitoring
and control of glucose levels as short term indicator. When blood
glucose levels are abnormally elevated the concentration of fructosamine also increases. The aim of this study was to evaluate
diagnostic efﬁciency for monitoring of DM by fructosamine assay.

Background-aim

Methods

Diabetes mellitus type 2 has become a global healthcare problem
of modern society because of a pronounced increase of prevalence to
pandemic proportions and vascular complications. Currently, glycated hemoglobin (HbA1c) is widely accepted as a measure of
glycemic control in established diabetes. The aim of this study was to
determine and characterize the value of lipid proﬁle parameters in
serum of patients with diabetes mellitus type 2, depending on the
HbA1c levels and examine the relationship between these
parameters.

The studied subjects were the control group (136 healthy
students) and the experimental group (188 DM patients). The
experimental group divided in four groups: M1 – 54 non-insulin
dependent DM patients (NIDDM) on diet; M2- 68 NIDDM patients
on oral antidiabetes therapy; M3 –32 NIDDM patients on insulin; M4
–34 insulin dependent patients (IDDM). Patients were both sexes,
age matched and monitoring in last 3 weeks. We performed FRU
determinations (by NBT colorimetric method). Glucose concentration was measured by GOD-PAP method.

Methods
Observational, cross sectional study included 60 diabetic patients,
30 men and 30 women, aged 32-94 years. Patients were divided into
two groups based on HbA1c values; group 1: HbA1c δ 7% (good
glycemic control) and group 2: HbA1c N 7% (poor glycemic control).
These values were established: concentration of glucose, HbA1c and
lipid proﬁle (total cholesterol, triglycerides, LDL and HDL
cholesterol).
Results
Signiﬁcantly lower values of glucose concentration, triglycerides
and the ratio triglycerides/HDLc were obtained in the group of
patients with good glycemic control. (pb 0.0005) Patients with good
glycemic control had lower values of Castelli 1 and Castelli 2 index,
and atherogenic index of plasma, compared to patients with poor
glycemic control, but this difference was not signiﬁcant. (pN 0.005)
Our study revealed a signiﬁcant positive correlation between HbA1c
and triglyceride level (r= 0.375; p= 0.003) and HbA1c and ratio
triglyceride/HDLc (r= 0.335; p= 0.009).

Results
FRU and glucose values in serum were signiﬁcantly higher (pb
0,01) in all groups of patients compared to the control group of
young during whole period of monitoring of DM. FRU was
signiﬁcantly correlated with glycemia over the past 2 weeks. The
results of examined parameters in all groups have shown the
following values: M1 for glucose 7,36± 1,39 ; and FRU values
ranged from 258-320 mmol/l; M2 9,60± 3,77; FRU 346-386mmol/l;
M3 12,25±3,62; FRU 447-509mmol/l; M4 15,01 ± 5,95; FRU 497587mmol/l; control group 5,05 ±0,75; FRU 174-225 mmol/l.
Conclusions
Simultaneous determination of both parameters allows us to
emphasize the recent metabolic decompensation. The results suggest
that fructosamine assay is useful medium-term marker to monitor
diabetic patients in regard to their therapy.
doi:10.1016/j.cca.2019.03.562

Conclusions

T236

Our study showed a statistically signiﬁcant positive correlation
between HbA1c and triglycerides, as well as HbA1c and triglycerides/
HDL-cholesterol ratio, indicating that HbA1c is associated with
dyslipidemia in patients with type 2 diabetes mellitus in addition
to as glycemic control parameter. Improving glycemic control may

Neutrophil gelatinase associated lipocalin as an early marker for
diabetic nephropathy in Qatari population
E. Sharif, S. Chowdhury, H. Ech-Cherif
Qatar University, Qatar
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Background-aim

Background-aim

The WHO Global Report on Diabetes (2016) showed that the
number of diabetic patients quadrupled between 1980 and 2016,
while causing the death of 1.5 million people. While the global
prevalence of diabetes is 9%, the prevalence of diabetes in Qatar is
between 17-20%, 45% of who developed diabetic nephropathy.
Diabetic Nephropathy is the largest cause of End Stage Renal Disease,
and it develops in 20% of diabetic patients. Currently, DN is diagnosed
by the detection of microalbumin in urine samples. However,
nephropathy can be present even in the absence of albuminuria, and
the levels of microalbumin in urine does not correlate with the degree
of nephropathic damage. Early detection can prevent total renal
failure. Studies have shown that neutrophil gelatinase-associated
lipocalin (NGAL) was highly expressed even before the appearance of
pathological microalbuminuria in both type 1 and type 2 diabetic
patients. The levels of NGAL in urine also correlates with the degree of
nephropathic damage. However, currently no information exists about
the presence of NGAL in diabetic patients of the Qatari population.

Metabolic syndrome (MS) is a severe risk factor for cardiovascular disorders, type 2 diabetics and obesity. MS is associated with
excessive consumption of fructose. Main source of fructose is corn
syrup that is used as ﬂavoring in sugary drinks and take-home foods.
Quercetin found in fruits and herbs is an important polyphenol
which is proved to have antioxidant effect. This research aims to
investigate the protecting effect of exercise and quercetin in fructose
induced rat MS model.

Objective
This study aims to determine if there is a relationship between
the concentrations of NGAL in urine and kidney function.

Department of Physical Education and Sport, Gazi University, Ankara, Turkey
Department of Sports Health Sciences, Ankara University, Ankara, Turkey

c

Methods
42 male adult Sprague-Dawley rats were randomly divided into
seven groups (n=6):(Control), (Fructose), (Quercetin), (Exercise),
(Fructose+Exercise), (Fructose+Quercetin), (Fructose+Quercetin
+Exercise). Fructose was given as 20% solution in tap water and 15
mg/kg/day quercetin was administered by oral gavage. Treadmill
running exercise was applied on exercise groups during 10 weeks, 5
days a week. Weight and Systolic blood pressures (SBP) were
controlled at the beginning, 5th week and at the end of the study. At
the end of 10th week, MS criteria namely; serum glucose,
triglyceride, total-Chol, HDL-Chol and VLDL-Chol levels and insulin
were measured. Insulin resistance was evaluated by the HOMA-IR
(Homeostasis Model Assessment index) formula.

Methods
Results
Urine samples of 123 patients were acquired from the Qatar Biobank.
Of these, 38 were non-diabetic controls, while 85 were diabetic patients.
Type 1 diabetics, pregnant females, smokers, and kidney, liver and
cardiovascular disease patients were excluded from the control and case
population. Using Enzyme linked immunosorbent assay (ELISA), all
samples were tested for the presence of NGAL, and a select few were
also tested for microalbumin through an external laboratory. The results
obtained were analyzed using Statistical Package for Social Sciences
(SPSS) version 24 and Microsoft Excel 2016.

We founded that fructose caused MS. SBP, triglyceride, VLDL-Chol,
HDL-Chol, insulin and HOMA-IR increased, LDL-Chol decreased. Quercetin and exercise did not cause any metabolic disturbances in healthy
rats, and also had a protective effect on MS in the fructose-mediated
exercise and quercetin groups. However, it was observed that it did not
have any protective effect on triglyceride in fructose-mediated
quercetin groups, on the contrary it caused the hypertriglyceridemia.
Conclusions

Results
No signiﬁcant difference was found in mean values of uNGAL
concentrations in healthy patients, diabetic patients with HbA1cN6%
and diabetic patients with HbA1cb6% (pN0.05). However, weak
correlation was demonstrated between uNGAL concentrations with
serum albumin, HbA1c, serum glucose concentration and albuminuria in diabetic patients with HbA1cN6% (pb0.05).

In conclusion, aerobic exercise and a quercetin had some
beneﬁcial effects on metabolic disease of fructose-fed rats without
having any side effects and its usage can be considered as a useful
prevention and therapy for MS. The behavior of fructose-mediated
quercetin groups as fructose and causing hypertriglyceridemia. In
other words; the cause of fructose-mediated destruction can be
explained by the insufﬁciency in the quercetin dosage.

Conclusions

doi:10.1016/j.cca.2019.03.564

According to the current study uNGAL concentrations does not
correlate with any of the kidney function tests, such as glomerular
ﬁltration rate, serum creatinine and blood urea nitrogen. So, it cannot
be used as a marker to detect diabetic nephropathy in the early stages.
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The effect of quercetin and exercise in rat metabolic syndrome model
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Use of HbA1c in the detection of dysglycemia in hospitalized
patients
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difference due to ethnicity. Additionally HbA1c would be compared
with fasting plasma glucose (FPG) and 2-hour plasma glucose (2-hr
PG) value after OGTT in patients with newly diagnosed diabetes

Background-aim
Methods
Undiagnosed diabetes and impaired basal glucose in hospitalized
patients is not sufﬁciently studied. The use of glycated hemoglobin
(HbA1c) as a diagnostic test in diabetes mellitus (DM) has several
advantages over glucose concentration, such as lower biological
variability, lower preanalytical requirements and absence of the
effects of hyperglycemia caused by stress. The aim of this study is to
evaluate the prevalence of occult diabetes and prediabetes in patients
admitted to a hospital using HbA1c as a marker of glucose metabolism.
Methods
Prospective observational study of 339 randomly selected adult
patients admitted to a regional hospital. Clinical data were collected
from the electronic medical record. Glucose analysis was performed on
a Cobas 702 analyzer from Roche Diagnostics® and HbA1c on a Variant
Turbo chromatograph from BioRad® with NGSP/DCCT standardization.
We excluded patients with unusual dietary habits, pregnant women
and patients who followed or had undergone treatment with
hyperglycemic drugs. They were categorized into 4 groups: known
DM, undiagnosed DM, prediabetes and absence of DM. A diagnostic
value for DM of HbA1c N 6.5% was considered, while a value between
5.7% and 6.4% was classiﬁed as prediabetes. The concentration of HbA1c
from which it was considered a good or poor control was 7%. Diabetic
patients were categorized from the clinical history data.

A cross sectional study was conducted from July 2014-November
2015 at the Section of Chemical Pathology, Department of Pathology
& Laboratory Medicine, Aga Khan University, Karachi, Pakistan. All
consecutive subjects with suspected of DM above 18 to 65 years,
coming for OGTT were included in the study after taking approval
from institution’s ethical review committee (ERC). Five ml of blood
was drawn for glucose and HbA1C in sodium ﬂuoride and EDTA
tubes respectively. Samples for FPG and 2-hr PG were analyzed
immediately, while whole blood samples for HbA1c were stored at
-80°C until analysis. Data was analyzed using SPSS version 19.0.
Results
Total 146 subjects who underwent OGTT testing for diagnosis of
type 2 DM were included in this study. Amongst them majority were
females (52%) and mean age of study participants was 45.1±13.3
years. HbA1c levels were signiﬁcantly different amongst the
ethnicities (p-value b0.03*) showing highest mean HbA1c, FPG and
2-hr PG levels in Sindhis. Comparison gave the following correlation
coefﬁcient, HbA1c was positively correlated with FPG (r=0.69**, p
value b0.001) and 2-hr PG (r=0.61**, p value b0.001). The overall
concordance of HbA1c with the comparison method, 2-hr PG was
57%.

Results

Conclusions

We included 339 patients with an average age of 70.2 years (SD:
15.8) of whom 56.6% were males. The mean HbA1c was 6.2% (SD: 1.4)
and were classiﬁed into 4 groups: 21 (6.2%), undiagnosed DM; 126
(37.1%) known diabetes mellitus; 61 (18%) prediabetes and 131 (38.6%)
without diabetes. 58.4% of the patients with undiagnosed DM (HbA1cN
6.5%) had previous glucose values N 126 mg/dL. Metabolic control
(HbA1cN 7%) was deﬁcient in 40.5% of patients with known DM.

The mean levels of HbA1c among Sindhi population are greater
than that in other populations. Therefore, a single value of HbA1c
ε6.5% is not adequate to identify patients with impaired diabetes and
early diabetes and we suggest that new cutoffs for HbA1c should be
deﬁned for our population.
doi:10.1016/j.cca.2019.03.566

Conclusions
Prevalence of undiagnosed DM is similar to that found in the
outpatient population of our community. The high prevalence of
prediabetes and inadequate metabolic control in diabetic patients suggest
that the time of admission is an opportunity to detect dysglycemia and
adjust treatment in diagnosed patients with HbA1c levels.
doi:10.1016/j.cca.2019.03.565

T239
Performance of glycated hemoglobin (HbA1c) for detecting newly
diagnosed diabetes and pre diabetes in different ethnicities of
Pakistan
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Changes in plasma concentrations of selected adipocytokines in
obese patients with type 2 diabetes treated with an insulin
mixture
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a
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Background-aim

S. Imran, L. Jafri, H. Majid, A. Habib Khan
Aga Khan Hospital Karachi, Pakistan
Background-aim
Primary objective was to calculate the mean HbA1c level in newly
diagnosed diabetic patients of our population and to determine

Adipocytokines play an important role in the pathogenesis of
metabolic disorders associated with obesity, serving as markers to
assess the effectiveness of therapy or to predict development of
diabetic complications. Thus, the aim of the study was to quantify the
plasma concentration of selected regulatory molecules, such as
omentin-1, NGAL and CTRP3 in the plasma of obese patients with
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type 2 diabetes, before introducing insulin therapy, in relation to the
concentration of these molecules in plasma of obese controls. A key
element of the study was an attempt to assess the impact of 6-month
insulin mixture therapy on the plasma expression proﬁle of the
regulatory molecules.

Methods
Retrospective study. Determination serum glucose level, GOD PAP
method.
The level of serum glucose is determined according to the WHO
guideline before and 120 min after glucose load.

Methods
Results
Circulating
omentin-1,
NGAL
and
CTRP3
were
immunoenzymatically detected. The correlation analysis between
plasma concentration of the adipocytokines and the body mass
index, and carbohydrate-lipid metabolism parameters in obese
patients in the control group and patients with type 2 diabetes
before implementation of insulin therapy and after a 6-month
treatment period, was also determined.
Results
The conducted research showed that in type 2 diabetes with
obesity there is a change in adipose tissue metabolism, expressed by
the elevated plasma concentration of NGAL, in relation to the
concentration of this regulatory molecule in plasma of persons with
metabolically healthy obesity. In turn, a 6-month insulin mixture
therapy showed a marked increase in the plasma concentration of
omentine and a signiﬁcant decrease in plasma CTRP3 concentration
in obese patients with type 2 diabetes, in relation to the values found
in these patients before the implementation of insulin therapy.
Insulin mixture therapy has also proved to be an important factor
modifying the plasma proﬁle of NGAL, increasing the concentration
of this bioactive molecule in the plasma of patients with type 2
diabetes, after 6 months of its use, in relation to the concentration
before treatment.
Conclusions
The signiﬁcant changes in the plasma proﬁle of all biologically
active substances evaluated in our study, which are secreted by the
adipose tissue, i.e. omentin-1, NGAL and CTRP3, suggest their
potential diagnostic utility in monitoring metabolic changes associated with the introduction of insulin treatment in type 2 diabetic
patients.
doi:10.1016/j.cca.2019.03.567

In our institution for the ﬁrst six months of 2018, 84 patients
were tested (40 man and 44 women, aged from 19 to 72 years).
The patients were divided according to the serum glucose level at
the start of the test in four groups: group I, glycemic 4-5 mmol/l (9
patients), group II 5-6 mmol/l (31 patients), group III 6-7 mmol/l (23
patients) and group IV glycemic N7 mmol/l (21 patients).
During six-month OGTT screening test based on WHO guidelines
29 patients where categorized into newly discovered diabetics
(34,6%),12 patients categorized as IGT (14,2%) and normal glucose
tolerance was recorded in 43 patients (51,2%).
The largest number of newly diagnosed diabetics was in the group
that had initial concentration of glucose N7.0 mmol/l (20, 23,8%) and
lowest was in the group that had initial glucose concentration of 4-5
mmol/l (1, 1,2%).The patients categorized as IGT was with highest
prevalence in the group IV (8, 9,5%) and lowest was in the group I (2,
2,4%) Normal glucose tolerance was recorded in 43 patients, with the
largest percent in group I and the smallest in group IV.
Conclusions
GTT as a screening test in primary care is an important clue in
differential-diagnostic procedure for recognition of new diabetics or
IGT, who should be advised to be on a diet to prevent diabetes.
doi:10.1016/j.cca.2019.03.568
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Resistin as a signal molecule in pathogenesis of insulin resistance
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OGTT screening in Primary Health Center “Savski venac” Belgrade
V. Milatovic Jezdica, J. Mitrovicb
a
Primary Health Center “Savski venac” Belgrade, Serbia
b
University Children’s Hospital, Belgrade, Serbia

Resistin is a signal molecule which represents a signiﬁcant factor
in the pathogenesis of insulin resistance associated with obesity. The
aim of this study was to determine the association of the resistin
concentration, of the waist volume,lipid status, with inﬂammatory
markers, parameters of insulin resistance in metabolically healthy,
obesity, adult respondents.
Methods

Background-aim
OGTT is used to detect glucose metabolism disorders. Based on
test results, it is classiﬁed as normal glucose metabolism, glucose
intolerance and diabetes. According to the WHO guidelines for
glucose 2 h after glucose loud, the valueN 11.1 mmol/l diabetic, from
7.8 to 11.1 mmol/l glucose intolerance type (IGT) and value b7.8
mmol/l is normal tolerance.

Examination included 82 respondents, both sexes over 18 years. The
volume of the waist was measured to all respondents. According to the
volume of the waist and in accordance to the criteria of the
International Association for Diabetes mellitus, the respondents were
divided into 2 groups: the group of abdominal obese subjects (N = 60)
and the control group (N = 22). The total concentration of cholesterol,
triacylglycerol and lipoproteins (HDL, LDL and VLDL cholesterol) in
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serum was measured to them, and also the concentration of highly
sensitive C-reactive protein (hsCRP) and uric acid in serum. It was
performed on the biochemical analyzer Architect c4000 by Abbott.
Insulin resistance was assessed on the basis of the model for calculating
of the index of insulin resistance, HOMA-Irate concentration of resistin
was measured in serum by ELISA technique, ready-made whales
(Human adiponectin ELISA Kitts).
Results
The signiﬁcantly higher concentration of resistin in plasma was
demonstrated in the group of obese subjects (12.9 +/- 1.2 versus 6.9
+/- 1.7 ng/ml; p b0.001) in comparison to the group of respondents
normally undernourished. We detected the presence of dyslipidemia
in 65.3% respondents in the group with abdominal obesity. Analyzing
the concentration of hsCRP and uric acid in the blood of the
respondents, we determined their signiﬁcantly higher concentration
in respondents with abdominal obesity compared to the group of
respondents of the control group (p b0.001).We also demonstrated
the existence of a positive correlation between the concentration of
resistin and HOMA-IR (p b0.001).

Results
To evaluate the repeatability, 3 samples of different conﬁgurations
were processed, as a result of sample 1 at an average of 5.29 (CV: 0.01),
for sample 2, average of 7.7 (CV: 0.02) and for sample 3, average of 11.73
(CV: 0.02). To reproducibility, 5 samples were processed, as a result for
sample 1, average of 9.4 (DS: 0.14), for sample 2, average of 11.4 (DS:
0.21), for sample 3, average of 7.5 (DS: 0.12), for sample 4, mean of 5.3
(DS: 0.10) and for sample 5, mean of 5.3 (DS: 0.1), resulting in excellent
reproducibility. The carry over test, the samples were processed in
triplicate and the sequence (Hi-Lo-Hi-Lo-Hi-Lo-Hi-Lo-Hi-Lo-Hi-Lo) was
followed. The difference between results obtained Dif R1R3 were
0.08,0.11,0.02,0.07,0.01,0.05,0.01,0.10, 0.02,0.09,0.02,0.07. Obtaining an
average of 0.054 which means that there is no interference when
processing samples with high or low Hba1c values. In the study of
precision and veracity the guide Ep15-A2 CLSI was followed, the control
Level 1 (average value 5.01%) and Level 2 (average value 9.81%) was
used obtaining results for Level 1 of CV for the precision of 1.1, a CV for
the veracity of 1.13. For Level 2 of CV for the precision of 0.53 was
obtained, a veracity CV of 0.53.
Conclusions

Conclusions
Our results show the association of obesity, chronic inﬂammation
of low afﬁnity and insulin resistance. Resistin as a signal molecule is
an important factor in the pathogenesis of insulin resistance
associated with the obesity. In the future it could be used to assess
the occurrence of insulin resistance, the metabolic syndrome in
obese people, with the aim of preventing the appearance of diabetes
mellitus type 2 and cardiovascular diseases.
doi:10.1016/j.cca.2019.03.569

High resolution equipment for a laboratory such as the University
Hospital La Fe with a large volume of samples due to its high
processing speed (60 samples per hour) and that meets the expected
quality characteristics in accuracy, repeatability and reproducibility.
doi:10.1016/j.cca.2019.03.570

T244
Growth differentiation factor 15 and chemerin – New biomarkers
of cardiovascular risk assessment in diabetes mellitus type II

T243
Evaluation of the characteristics of the HLC-723G11 for the
determination of the HbA1c in the University and Polytechnic
Hospital La Fe of Valencia Spain
C. Aguado-Codinaa, A. Redondo-Aguirrea, B. Ballano-Guerrab, M.
Andrés-Casanovab, J. Santes-Garciaa, B. Laíz-Marroa
a
Department of Clinical Analysis, University and Polytechnic Hospital La
Fe, Valencia, Spain
b
HORIBA Medical-Ibérica, Spain
Background-aim
The HLC-723G11 is intended for in vitro diagnostic use for the
quantitative percent determination of hemoglobin A1c (HbA1c) in
whole blood samples, in the clinical management of diabetes.
Methods
The analytical method is by HPLC with EDTA k3 tube. The
repeatability was made with three different samples with low,
medium and high values and they were processed 20 times. The
reproducibility was made on 5 samples processed for one month.
The calculation of the carry over, two samples were used, one with a
value of Hba1c around 4% and another with 12.5%. Each of them was
processed in triplicate, and in a speciﬁc sequence. The calculation of
veracity and accuracy was performed following the EP15-A2 guide,
CLSI, the material used were the Tosoh Level 1 and Level 2 controls.

D. Antončića, M. Aralicaa, L. Bilić-Zullea,b
a
Clinical Department of Laboratory Diagnostics, Clinical Hospital Centre
Rijeka, Rijeka, Croatia
b
Department of Medical Informatics, Rijeka University School of
Medicine, Rijeka, Croatia
Background-aim
Diabetes mellitus type 2 is associated with an increased risk of
cardiovascular disease which is the leading cause of mortality in
these patients. The aim of this study was to evaluate growth
differentiation factor 15 (GDF 15) and chemerin as a new potential
biomarkers of cardiovascular risk assessment in diabetes patients in
comparison with two established mathematical risk models.
Methods
The study was conducted in the Clinical department of laboratory
diagnostics, Clinical Hospital Centre Rijeka, Croatia. The study
included 42 healthy subjects (19 men, 23 women; median age 53,
35-78 years) and 42 diabetes mellitus type II patients (19 men, 23
women; median age 57, 34-68 years). All diabetes patients stated
absence of any other disease except diabetes mellitus type II. For
each subject following data was collected: age, gender, blood
pressure and smoking. The 10-year cardiovascular risk was calculated according to two mathematical models: Framingham Risk Score
(FRS) and New Pooled Cohort Equation (NPCE) with on-line
available calculators. Cholesterol and HDL cholesterol used for risk
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calculation were measured on a biochemistry analyzer AU5800
(Beckman Coulter, Brea, USA). GDF 15 and chemerin were tested by
commercial ELISA kit: Human GDF-15/MIC-1 ELISA (Biovendor, Brno,
Czech Republic) and Chemerin (human) ELISA (DRG Instruments
GmbH, Marburg, Germany). Differences between groups were tested
with T-test and Mann-Whithey U test (signiﬁcance level Pb0.05)
using MedCalc (MedCalc, Ostend, Belgium).

Methods

The chemerin serum concentration did not differ between the
diabetes and the control group (178.5±46.2 vs. 182.7±25.0 ng/mL,
P=0.614) but GDF 15 concentration was signiﬁcantly higher in the
diabetes patients (2263.4 (1518.3-4282.2) vs. 1428.0 (1156.31836.6) pg/mL, Pb0.001). Both mathematical risk assessment models
proved signiﬁcantly higher cardiovascular risk in diabetes patients:
FRS (24.8 (15.1-35.8) vs. 6.5 (4.1-14.3) %, Pb0.001) and NPCE (12.2
(7.7-23.3) vs. 3.0 (1.3-7.4) %, Pb0.001).

This is a hospital-based study conducted in Bir hospital. Patients
with diagnosis of diabetes for 3years or more duration were
selected for the study. This is a hospital based descriptive and
observational study. This study was conducted Bir Hospital from
January 2015 to December 2015. The data including the duration of
diabetes, physical examination ﬁndings and HbA1c, serum uric acid
and Lipid proﬁle were collected using preformed proforma. The
data was analysed by computer programme, statistical package for
social sciences (SPSS). The results were analysed in tabulated forms
and using bar diagrams. Mean values of plasma glucose, lipid
proﬁle,HbA1c and standard deviations were calculated. Association
of various variable with HbA1c,uric acid and Non HDLc were
calculated. Correlations with HbA1c, uric acid and other lipids
parameters along with TC/HDLc, LDLc/HDLc and TG/HDLc were
calculated using Pearson’s Correlation Coefﬁcient. P-values were
calculated for these variables.

Conclusions

Results

GDF 15 serum concentration was signiﬁcantly higher in diabetes
mellitus type II patients with established elevated cardiovascular risk
compared to healthy controls. GDF 15 may be a new prospective
predictor of cardiovascular disease in these patients.

This study included 125 patients aged between 34 to 81 years.
52% of the patients were male with the mean age of 55.08±1.11
years. The mean duration of diabetes was 6.44± 3.42 years. The
mean of FBS, PPBS and HbA1c was 181.84±59.08 mg/dl, 269.48
±78.24 mg/dl and 9.68±1.95 %. The mean serum uric acid was 5.68
±0.87 mg/dl. Among the diabetes patients, 47.7% of male and 46.6
had uric acid level below 5.5mg/dl. 30% and 43.35 of male and
female had uric acid in between 5.5-6.5mg/dl. 21.53% and 10% of
male and female respectively had uric acid level more than 6.5mg/
dl. In this study, desirable cholesterol was 43.2% with borderline
and very high risk was 36.0% and 20.8% respectively. Similarly 32%
had normal LDL level and near optimal, borderline and high risk
was 45.6%,16% and 5.6% and 36% of patients had decreased HDLc
level and TG was elevate in 68.8%. Among the individual lipid
proﬁle HDL was normal in 64% of patients while LDL was in normal
in 32%. HDL was decreased in 15.2 % of males and 20.8 % of females.
Derangements in total cholesterol were seen in 58.3% of females
and 55.4 % of males. Dyslipidemia in LDL groups were more in
males as compared to females (73.3% and 63.2 % respectively). The
dyslipidemia among males was 70.7 % and among the females was
66.6% respectively. Non HDLc were elevated in both male and
female in this study. There was positive correlation of total
cholesterol and fasting blood sugar with HbA1c (p valueb0.001).
However there is no association of HbA1c with uric acid level. There
is the strong correlation of Non HDLc with TC/HDLc and LDLc/HDLc
(p-value b0.001).

Results

doi:10.1016/j.cca.2019.03.571

T245
Association of HbA1c, serum uric acid and non HDL cholesterol in
type 2 diabetes patients
S. Baral
Medicine, Internal Medicine, NAMS, Bir Hospital, Kathmandu, Nepal
Background-aim
Diabetes mellitus (DM) is a metabolic disease resulting from either
insulin deﬁciency or/and insulin resistance. It is a leading cause of
death worldwide. Incidence of cardiovascular events is increased two
to four times among diabetic patients when compared with nondiabetic. Hyperglycemia causes increased activity of hepatic lipase that
leads to increased clearance of HDL while impaired catabolism of VLDL
causes decreased formation of HDL. Thus, the HDL levels decrease in
type 2 diabetes. The reduction of cardiovascular risk by lowering lowdensity lipoprotein cholesterol (LDL-C) is well documented, and LDL-C
remains the main target of lipid lowering therapy. However, not all
patients with cardiovascular risk have elevated LDL-C. There is
growing recognition that non-high-density lipoprotein cholesterol
(Non-HDL-C) is strongly related to cardiovascular risk. National
Cholesterol Education Program, Adult Treatment Panel III (NCEP ATP
III) has recommended using non-HDL cholesterol in assessing CVD risk
in patients with diabetes. HbA1c and serum uric acid concentrations
are also the independent risk factors and predictors of CVD.
AIMS and objective
To ﬁnd the association of HbA1c, serum uric acid and Non-HDL-C
along with the pattern of dyslipidemia in type 2 DM and correlate
HbA1c with fasting blood glucose.

Conclusions
The association between abnormal lipid levels and cardiovascular
risk is evident among patients with diabetes mellitus. In this study
there is the correlation with FBS, HbA1c and NON HDLc cholesterol.
Hence Non-HDL cholesterol proves to be more sensitive and a better
predictor of cardiovascular risks than LDL cholesterol. HbA1c and
serum uric acid concentrations are also the independent risk factors
and predictors of CVD in diabetes patients which were not correlated
in this study
doi:10.1016/j.cca.2019.03.572

Abstracts / Clinica Chimica Acta 493 (2019) S268–S310

T246

Background-aim

Free testosterone index in obese men

Obesity is the most prevalent chronic metabolic disorder
worldwide, and is closely related with dyslipidemia and an increased
cardiovascular risk.
Bariatric surgery is currently considered the most cost-effective
approach for morbid obesity; improving the comorbid pathologies,
quality of life and achieving a maintained weight loss over time. In
regard with the surgical techniques, the tubular gastrectomy is
expanding due to its simplicity.
Our aim was to evaluate the changes in the lipid proﬁle in morbid
obese patients who underwent bariatric surgery, and whether these
differences are dependent on the surgical technique.

B. Beljana, V. Supak Smolcica,b, L. Bilic-Zullea,b
a
Clinical Department for Laboratory Diagnostics, Rijeka Clinical Hospital
Center, Rijeka, Croatia
b
Department for Medical Informatics, Rijeka University School of
Medicine, Rijeka, Croatia
Background-aim
World Health Organization (WHO) deﬁned obesity as body mass
index (BMI) over 30 kg/m2. Some literature shows that obesity is
associated with low serum testosterone concentrations. The aim of
this study was to investigate the relationship between BMI and free
testosterone index (FTI) and to compare FTI of obese men (BMIN30
kg/m2) and non-obese men (BMIb30 kg/m2).
Methods
Data were obtained from 49 obese men aged 20-64 years
(median 47 years) and 23 non-obese men aged 21-68 years (median
38 years). Data were retrieved from laboratory information system of
Department of Laboratory Diagnostic, Clinical Hospital Center Rijeka,
Croatia over the period of 2016. to 2018. Patients with endocrinological disorders were excluded and patients with diagnosis of
obesity were included in the study. FTI was calculated from the ratio
of total testosterone to sex hormone-binding globulin (SHBG).
Testosterone and SHBG were assessed using ECLIA (Roche Diagnostics, Mannheim, Germany). The relationship between BMI and FTI
was analyzed using Spearman correlation coefﬁcient. Difference
between obese men and non-obese men was tested using MannWithney test. Statistical signiﬁcance was set to Pb0.05.
Results
Median BMI of obese and non-obese men was 44 (40-51) kg/m2
and 26 (24-27) kg/m2 respectively. As expected, BMI and FTI have
moderate to good negative correlation (rs= -0.641, Pb0.001). Obese
men had signiﬁcantly lower FTI values (median 25.9 (19.6-34.1))
than non-obese men (median 45.1 (37.6-50.8) (Pb0.001, U=120.00).
Conclusions
FTI is inversely proportional to BMI. Obese men have signiﬁcantly
lower FTI values than non-obese men. One of the possible
explanations is that adipose tissue represents a source of enzyme
aromatase which converts testosterone to estradiol. The increased
estradiol level can lead to reduction of luteinizing hormone (LH)
secretion resulting in decreased testosterone secretion.

Methods
Up to 22 patients who presented morbid obesity (deﬁned as
body-mass index ε40 kg/m2) and had undergone bariatric surgery
(tubular gastrectomy or biliopancreatic diversion) were included. A
complete lipid proﬁle was analyzed both in the year previous to the
surgical intervention (pre-surgery) and again in the ﬁrst year
following (post-surgery). The lipid proﬁle included serum triglyceride, total cholesterol, HDL cholesterol (measured on the Architect
platform, Abbott, USA) and LDL cholesterol (calculated by
Friedewald’s equation).
A normal distribution was veriﬁed with the Shapiro-Wilk’s test,
and differences between groups were studied using the Student’s ttest if normally distributed, or Mann Whitney’s U tests, if not. The
SPSS v.24 (IBM Corporation, USA) was used for statistical analysis.
Statistical signiﬁcance was set at 0.05.
Results
After an intervention by biliopancreatic diversion, a signiﬁcant
decrease in total cholesterol is seen (pb0.001), but not any increase
in HDLc. In contrast, after tubular gastrectomy, a signiﬁcant
difference in HDLc is detected (pb0.001), but not in total cholesterol.
Differences in the lipid lowering effect are also seen between both
surgical techniques.
Conclusions
Both biliopancreatic diversion (malabsorptive technique) and
tubular gastrectomy (restrictive technique) lower cardiovascular risk.
In conclusion, bariatric surgery offers excellent results not only in
weight loss, but also in terms of lipid metabolism, although the
impact on lipid proﬁle may vary according to the surgical technique.
The main limitations of our study are the small sample size and
the lack of long-term follow-up.
doi:10.1016/j.cca.2019.03.574

doi:10.1016/j.cca.2019.03.573
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Fecal pancreatic elastase-1 level in diabetes type 1 and type 2

Lipid proﬁle evaluation in patients under bariatric surgery

M. Đerićd, V. Čabarkapad, M. Mitrovićc, S. Kojić-Damjanova, I. Isakovb
a
Clinical Center of Vojvodina, Department of Laboratory Medicine, Novi
Sad, Serbia
b
Diseases Health Center “Bečej”, Bečej, Serbia
c
Medical Faculty of Novi Sad, Department of Internal Medicine, Novi
Sad, Serbia

J.A. Delgado RodrÍguez, I. Aguilar PÉrez, A. Rubio Alaejos, M.A.
Ballesteros Vizoso, J. Robles BauzÁ, J.M. BauÇa RossellÓ
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
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Background-aim
Both types of diabetes mellitus (DM), type 1 (t1) and type 2 (t2)
have endocrine but also exocrine pancreatic dysfunction (PED). PED
was less studied, so the aim of this study was to study the frequency
of PED versus fecal elastase-1 (FE-1) level in patients with t1 and t2
DM.
Methods
118 subjects with DM, 56 with t1DM (f 35 and m 21, age 35.9 ±
12.0 years) and 62 with t2DM (f 30 and m 32, age 61.1 ± 8.9 years)
were consecutively selected from regional diabetes center in Novi
Sad, Northern Serbia. 40 control of apparently healthy subjects (n =
40, f 19 and m 21, age 46.3 ± 13.6 years) were recruited from the
same geographical region. The FE-1 level in the stool sample was
tested by the ELISA method (commercial set BIOSERV Diagnostics
GmbH, Germany).
Results
The FE-1 level in t1DM (389.4 ± 196.2 mg/g), as well as in t2DM
subjects (389.4 ± 196.2 mg/g) was signiﬁcantly lower than in the
control group ( 686.3 ± 380.4 mg/g) (pb0.001), while there is no
signiﬁcant difference between DM groups. The FE-1 level indicating
the presence of PED (b200 mg/g) was present in 14.2% of subjects
with t1DM, 20.9% with t2DM and 2.5% of the control group (pb0.05).
Conclusions
The prevalence of PED assessed in relation to FE-1 level was
signiﬁcantly higher in patients with DM than in apparently healthy
control subjects. The difference in prevalence is not signiﬁcant
between subjects with t1 and t2 DM.

Methods
From July 2017 and until now (18 months), opportunistic DM
screening for patients of our Health Department is being implemented in our service.
This protocol establishes the performance of glycosylated hemoglobin (HbA1c) in patients from Primary Care with analytical
request, over 45 years old, with EDTA tube and without previous
HbA1c data.
The HbA1c performed by HPLC (TOSOH G8, Horiba) is generated
by the laboratory information system (Modulab 2.3 of Izasa) when
the above conditions are met and the fasting glucose (GBA) is higher
than 100 mg/dL (ADA criteria) or ε 110 mg/dL (WHO criteria).
Results
4.836 HbA1c were generated. For a GBA N100 mg/dL, 1.246 HbA1c
b5.7 mg/dL (25.76%), 3.002 HbA1c ε5.7-6.4 mg/dL (62.1%) and 588
HbA1c ε6.4 mg/dL (12%) were obtained. Applying the WHO criteria
(GBA ε100 mg/dL) results for the same HbA1c groups are, 469
(20.2%), 1.369 (59%) and 481 (20%).
The cost per HbA1c ε6.4 using GBA ε110 mg/dL is 6.32 €
compared to the 10.77 € cost when the GBA ε100 mg/dL.
Conclusions
The results obtained allow us to afﬁrm that the clinical laboratory
has an important role in the opportunistic screening of DM. In this
18-month period, 588 cases of DM or poorly controlled diabetic
patients have been detected (without previous HbA1c) as well as
3.002 patients with HbA1c in the prediabetic range. The application
of the WHO criteria for opportunistic DM screening is more cost
efﬁcient than the ADA criteria, although the application of this more
restrictive criterion implies a loss of sensitivity since 18% of HbA1c in
the diabetic range are lost.
doi:10.1016/j.cca.2019.03.576

doi:10.1016/j.cca.2019.03.575
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Deﬁning reference intervals of HbA1c in healthy Irish population

Role of the clinical laboratory in the opportunistic screening of
diabetes

M.N. Islamb, T. Grifﬁnd, R. Whiriskeya, S. Hamonb, L. Blakeb, M.
Grifﬁnc, P. O’sheab
a
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(SUHCG), University Hospital Galway, Ireland
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a
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b
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c
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Background-aim
Background-aim
Diabetes mellitus (DM) is a high prevalent chronic disease in
the western world. In the Valencian Community a plan to control
this pathology has been launched (Diabetes Strategy Valencian
Community 2017-2021), and the clinical laboratory has an important role in the detection algorithm and subsequent management
of it.

The reference interval (RI) is a key decision support tool that guides
screening, monitoring and diagnoses of disease. In general, manufacturers provide users with RIs with limited detail on the characteristics
of the reference population from which they were derived. Best
practice suggests that each laboratory establish RIs in the local
population prior to introducing an assay into routine use. The study
aimed to determine the RIs for HbA1c in a healthy Irish population.
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Methods

Results

Levels of HbA1c were measured using state of the art capillary
electrophoresis method. Results were grouped for all healthy
volunteers as well as divided into males and females. Statistical
analyses were performed using Medcalc.

The mean fasting Mg level was 0.76±0.09 mmol/L and mean
HbA1C level was 8.34±1.97%. The prevalence of hypomagnesaemia
among patients with T2DM was 21.50%. There was a signiﬁcant
negative correlation between serum Mg level and glycosylated
hemoglobin level of t participants. 23.68% patients with poorly
controlled glycaemia had hypomagnesaemia.

Results
Of 208 apparently healthy volunteers, 66 failed to meet the study
inclusion criteria. The reference population comprised of 142 participants (females: n=82) with a mean age of 34.9 (18-62) years. RIs
were analysed according to IFCC instructions (CLSI C28-A3). RIs for
HbA1c were found to be 27-39 mmol/mol. Gender based RIs for males
and females were found to be 27-38 mmol/mol and 26-38 mmol/mol
respectively following IFCC recommended Robust method (nb120).

Conclusions
Hypomagnesaemia was common and showed signiﬁcant prevalence in our population. The research revealed statistically signiﬁcant
negative correlation between serum Mg level and glycemic control
which indicated by HbA1C level.
doi:10.1016/j.cca.2019.03.578

Conclusions
HbA1c RI has been established to be widely used as 20-42 mmol/
mol according to The Diabetes Control and Complications Trial
(DCCT). As expected, no signiﬁcant difference found between male
and female HbA1c levels. This newly estimated RI is very close to the
IFCC approved RI (29-38 mmol/mol) demanding future study with a
greater population size.
doi:10.1016/j.cca.2019.03.577

T251
Effect of hypomagnesaemia on glycaemic control of type II
diabetes mellitus
S.N. Warawitaa, E. Somarathnaa, L. Chulasingheb, R.D.P. Jayawardanaa,
C. Anthonypillaic
a
Department of Chemical Pathology, Teaching Hospital, Kandy, Sri Lanka
b
Department of Cytology, Base Hospital, Matale, Sri Lanka
c
Department of Endocrinology, Teaching Hospital, Kandy, Sri Lanka
Background-aim
To assess the prevalence of serum magnesium and to evaluate the
effect of magnesium in glycemic control in newly diagnosed T2DM
patients at Central Province of Sri Lanka.
Methods
A hospital based cross sectional study of six month period was
performed in 212 newly diagnosed T2DM patients who were
attending to the Diabetic clinic at Teaching Hospital, Kandy and Base
Hospital, Matale. Participants were selected using systematic random
sampling method and with their informed consent. Fasting blood
sample was collected for serum Mg level and estimated using VITROS250 dry chemistry analyzer. For HbA1C blood sample was collected in
to the EDTA tube and measured in D-10 BIORAD analyzer using HPLC
method. Mg level b0.7 mmol/L consider as hypomagnesaemia and
HbA1C level N7.0% consider as poor glycemic control. Result on
continuous measurements are presented as mean± SD and categorical
measurements as proportions (%). Pearson correlation between study
variables is presented at 5% level to ﬁnd the relationship

T252
Changes in plasma concentrations of regulatory molecules –
Adropin, irisin and vaspin in type 2 diabetic patients following
anti-diabetic therapy with metformin
K. Komosinska-Vassevb, P. Olczykc, O. Galab, R. Koprowskia, A. JuraPÓŁtorakb, K. Olczykb
a
Department of Biomedical Computer Systems, Faculty of Computer
Science and Materials Science, Institute of Computer Science, University
of Silesia, Poland
b
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Pharmacy and Division of Laboratory Medicine in Sosnowiec, Medical
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c
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of Laboratory Medicine in Sosnowiec, Medical University of Silesia in
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Background-aim
Adipose tissue plays an important role as the internal endocrine
organ, being the source of many regulatory molecules called
adipocytokines. These substances are considered to be a link
connecting adipose tissue with metabolic disorders, including
diabetes. Current research indicates that adipocytokines are involved
not only in the pathogenesis of metabolic disorders associated with
obesity, but they are also considered as markers useful in diagnosis
of obesity-related diseases or in monitoring the effects of implemented therapy. The aim of the present study was to quantitatively
assess the plasma level of selected regulatory molecules, such as
adropin, irisin and vaspin in obese patients with type 2 diabetes
(T2DM) both before metformin treatment and after six months of
pharmacological therapy.
Methods
Multidimensional assessment of the relationship between
adropin, irisin and vaspin (immunoenzymatically detected) and
the parameters of renal function, values of insulin resistance
indicators and parameters of carbohydrate-lipid metabolism,
was carried out on the basis of bioinformatic discriminant
analysis performed using Matlab with the Signal Processing
Toolbox.
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Results
Three-dimensional discriminant analysis indicated adropin, irisin
and vaspin as biochemical variables, which due to the good
separability of groups, differentiate the patients with metabolically
healthy obesity and obesity in T2DM progress, as well as - with high
accuracy - differentiate the metabolic state of patients before and
after metformin treatment. Using a multidimensional discriminant
analysis, there were constructed panels of biochemical parameters
differentiating with the highest accuracy the metabolic state of
patients before and after 6-month metformin treatment: 1) vaspin,
HbA1c, HDL, LDL, TG, and insulin; 2) irisin, vaspin, and QUICKI, and
3) irisin, vaspin, LDL, ACR, and eGFR. The conﬁgurations with the
minimum number of parameters and the highest possible differentiating power included a panel based on the assessment of plasma
vaspin and TG concentration (ACC = 85%) and a panel based on the
determination of plasma irisin and vaspin (ACC = 82%).
Conclusions

diagnosed if at least three risk factors including abdominal obesity,
increased serum triacylglycerol and glucose concentration, hypertension, and reduced levels of HDL cholesterol were observed.
Results
Self-reported data showed that majority of study participants
were non-smokers (83.1 %), engaged in sedentary work (69.4 %), and
physically active outside the working hours (81.8 %). The results of
this study showed no association between HCC and subjectively
measured psychosocial stress level. Furthermore, only objectively
measured stress was related to the prevalence of metabolic
syndrome as signiﬁcantly higher HCC median (IQR) in participants
with MetS compared with healthy individuals (69.79 (176.579) ng/g
vs. 39.82 (108.49), p = 0.025) was found.
Conclusions

Adropin, irisin and vaspin are promising regulatory molecules
which may constitute indicators useful in monitoring the effects of
the implemented treatment.

Our ﬁndings indicate that distinct results may be obtained using
subjective and objective stress evaluation methods, and thus cannot
be used interchangeably as indicators of chronic psychosocial stress.
Furthermore, our results suggest that only objectively measured
stress level is associated with the prevalance of metabolic syndrome.

doi:10.1016/j.cca.2019.03.579

doi:10.1016/j.cca.2019.03.580
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Objectively, but not subjectively, measured stress is associated
with the prevalence of metabolic syndrome

Correlation of oxidative stress parameters (advanced oxidation
protein products and thiol groups) with lipid proﬁle parameters
in newly diagnosed diabetic patients
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Background-aim

Background-aim

There is a growing number of evidence that chronic psychosocial
stress may be an independent risk factor for the highly prevalent
non-communicable diseases, including metabolic syndrome, type 2
diabetes and cardiovascular disease. However, the results of recent
studies investigating the link between chronic stress level and
metabolic diseases are controversial as different long-term stress
evaluation techniques have been used. Thus, the objective of our
study was to investigate the relationship between subjective (selfreported psychosocial stress questionnaire) and objective (hair
cortisol concentration (HCC) measurement) stress evaluation techniques. Also, we aimed to analyse the associations of differently
measured stress level with the prevalence of metabolic syndrome
(MetS).

Diabetes mellitus is associated with oxidative stress, a condition
that is deﬁned as a shift in balance between creation of free radicals
and the ability of the organism to remove or neutralise them through
the use of antioxidant protection. This disbalance can be a cause of
different pathological conditions. The aim of this study was to
investigate the correlation between lipid proﬁle and measured
oxidative stress parameters (AOPP-marker of oxidative damage to
proteins, thiol (SH)-marker of antioxidant status) in newly diagnosed diabetic patients.

Methods
HCC was measured in the proximal 3 cm of scalp hair of 163 men
(aged 25-55 years) using high performance liquid chromatography
with UV/Vis detection. Also, a structured questionnaire consisting of
four main parts (depression, job strain, social support, personality)
was used for the subjective assessment of long-term stress. MetS was

Methods
The study included 95 newly diagnosed patients with type 2
diabetes (T2D), recruited at the Clinical Centre University of
Sarajevo, who were not treated with any hypoglycemic agent. All
subjects included in the study were free of evidence of chronic
problems that can cause hyperglycemia (infections, surgery, thyroid
disease, polycystic ovarian syndrome), active liver and kidney
damage and were not using any hormonal therapy. Lipid proﬁle
parameters (HDL cholesterol, total cholesterol, triglycerides) were
determined by spectrophotometric methods using Dimension Xpand
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(Siemens) analyser, while the LDL cholesterol concentration was
obtained by the calculation. The oxidative stress parameters were
determined by spectrophotometric methods (AOPP- Witko-Sarsat
method, SH- Ellman’s method).
Results
In our study, levels of lipid parameters (HDL-c, LDL-c and total
cholesterol) showed statistically signiﬁcant positive correlation with
values of AOPP (HDL-c: pb0,001; LDL-c: p=0,001; total cholesterol:
p=0,05), whereas level of triglycerides showed statistically signiﬁcant negative correlation with AOPP (pb0,001). On the other hand,
concentrations of triglycerides (pb0,001), total cholesterol
(p=0,006) and LDL-c (p=0,017) were positively correlated with –
SH group, while level of HDL-c showed statistically signiﬁcant
negative correlation with SH group values (p=0,006).
Conclusions
Our study demonstrated that measured oxidative stress parameters show a strong correlation with the lipid proﬁle parameters in
newly diagnosed patients with T2D. This study also suggests that
adequate control of lipid status could prevent and/or stop possible
pathological conditions caused by oxidative stress.

The study included 30 non-obese and 82 morbidly obese
subjects underwent laparoscopic RYGB. Morbidly obese subjects
were studied before and 6 months after RYGB. Serum biochemical
variables were measured. Paraoxonase, lactonase and arylesterase
activities were analyzed and Atherogenic Index of Plasma (AIP) was
calculated.
Results
Paraoxonase and arylesterase activities were similar between
non-obese and morbidly obese subjects. Their levels decreased
post-surgery (pb0.05). Lactonase activity was higher in morbidly
obese subjects respect to non-obese subjects (p b0.001). After
RYGB, lactonase activity also decreased signiﬁcantly (p b0.001).
AIP was signiﬁcantly higher in morbidly obese subjects (pb0.05),
which decreased signiﬁcantly after RYGB (pb0.001). Lactonase
activity correlated positively with AIP in the morbidly obese
subjects pre-surgery (r=0.19, pb0.05) and post-surgery (r=0.27,
pb0.05).
Conclusions
Lactonase activity is high in morbidly obese subjects, decreased
after RYGB. Lactonase activity is associated to AIP, a strong marker to
predict the risk of atherosclerosis.

doi:10.1016/j.cca.2019.03.581
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The increase in lactonase activity in morbidly obese subjects is
associated with a worse lipid proﬁle and the atherogenic index of
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Background-aim
The relationship between HDL and cardiovascular risk is complex
because the cardiovascular risk assessment does not depend only of
HDL levels. One of the properties of HDL is the antioxidant capacity,
due to paraoxonase, lactonase and arylesterase activities of the
paraoxonase enzyme present in HDL. We aim to analyze the
antioxidant capacity of HDLin subjects with morbid obesity, and its
evolution after Roux-en-Y gastric bypass (RYGB).
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diabetes mellitus
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b
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Background-aim
Diabetes mellitus (DM) is the leading global epidemic of the 21st
century, a complex disease characterized by metabolism disorders
and chronic hyperglycaemia, that leads to the development of
microvascular and macrovascular complications. Elevated blood
glucose level in T2DM lead to disturbance of blood cells and its
parameters. Previous studies have reported that haematological
parameters have contributed to the development of vascular
endothelial damage and are involved in the development of
degenerative changes through other mechanisms in patients with
diabetes. The aim of the research is to determine possible changes in
the complete blood count (CBC) parameters depending on glycemic
control, the duration of the disease and their association with micro
and macroangiopathic complications in patients with Type 2
diabetes mellitus (T2DM).
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Methods
The study was prospective from 2016 to 2017 year. The study
included total of 137 subjects, 90 with T2DM and 47 healthy, of both
gender over the age of 40 years, from the Health Care Center “Dr
Milorad Mika Pavlović” Indjija, Serbia. The subjects were divided into
several ways, with and without T2DM, two groups with HbA1cδ7%
and with HbA1cN7%, and with and without complications. We
analysed CBC parameters, parameters of glycoregulation, lipid status
using standard biochemical methods, performed anthropometric
measurements and collected patients data by questionnaire and
electronic patient card.
Results
There were statistical difference between group with T2DM and
healthy subjects for WBC, eos, Hgb, MCH, MCHC,ESR in 2016. and
neutro, mono, RDW, PDW, ESR in 2017. In the group of T2DM
patients with duration of disease longer than 6 years we found
elevated value of MCHC, PDW. In relationship to glycoregulation,
signiﬁcant differences in PMDW, large platelets and RDW were
found in the group HbA1cN 7%. According to degenerative complications signiﬁcant differences were revealed in lympho, neutro in the
group with microvascular complication, and PDW in the group with
macrovascular complications.
Conclusions
Based on the results of our research, it can be concluded that
there is an association between particular haematological parameters and glycoregulation, diabetes mellitus, as well as relationship
with degenerative complications in patients with T2DM.
doi:10.1016/j.cca.2019.03.583

automatic Laboratory Information System registration of glycated
hemoglobin (HbA1c), every three years, in primary care patients
over 45. We counted the number of patients with prediabetes who
met the DM2 criteria after six months and one year. Demographic
(sex and age), analytical (glucose, HbA1c, triglycerides and cholesterol) and clinical (physical inactivity, smoking, and arterial hypertension) variables were analyzed. The Tosoh G8 HPLC Analyzer, ionexchange HPLC instrument, was used to measure HbA1c.
Results
Of the 143 patients with prediabetes 24 (17%) and 31 (24%) were
diagnosed with DM2, at 6 and 12 months respectively. 67 were men
and had 57 +-10 as median age. The two most important variables
for the development of DM2 at both 6 months and 1 year time were
the comorbidity of arterial hypertension and the HbA1c value.
Conclusions
After 6 and 12 months of prediabetes diagnosis through an
opportunistic screening, the incidence of DM2 was high. HbA1c was
the best analytical predictor marker for the development of DM2.
This fact reinforces the importance of extending the use of HbA1c for
DM2 diagnosis and management, as a better test than glucose in our
environment. A strict follow-up of patients with prediabetes should
be carried out, especially when high HbA1c values and arterial
hypertension as associated comorbidities, which were shown as the
best predictors for DM2.
doi:10.1016/j.cca.2019.03.584
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Vitamin D & cardiac autonomic neuropathy in newly diagnosed
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Background-aim

Background-aim

Diabetes Mellitus (DM) is a chronic progressive disease characterized by elevated blood glucose levels. 90% of cases correspond to
DM type 2 (DM2), that causes a great impact on public health due to
its increasing prevalence and its association with chronic complications that generate an increase in mortality, which makes crucial a
rapid diagnosis of DM2.
The objective was to study the incidence of DM2 at 6 and 12
months, in patients diagnosed with prediabetes through an opportunistic screening. Additionally, the variables most related to the
development of DM2, were also studied.

Low Vitamin D levels have been linked to decreased Heart Rate
Variability (HRV) in healthy individuals but the correlation in
Diabetics shows inconsistent results and is not explored in Indian
setup.
We aimed to investigate the role of Vitamin D in the genesis of
cardiac autonomic neuropathy in newly diagnosed Type 2 Diabetes
(T2DM) patients.

Temporary development of type 2 diabetes mellitus in patients
with prediabetes. Clinical and laboratory predictor markers

Methods
A descriptive, longitudinal and retrospective study (cohort study)
was performed on 143 patients who had previously been diagnosed
as prediabetes between June 2016 and November 2017, through the

Methods
The present study was conducted in Autonomic Function Test
Lab, AIIMS, Jodhpur after obtaining institutional ethics clearance. 25
T2DM patients with vitamin D deﬁciency (vit. D b 12 ng/ml), 25
T2DM patients with borderline level of vitamin D (12 to 20 ng/ml)
and 30 T2DM patients with normal vitamin D levels (N 20 ng/ml) in
the age group of 30-50 years were recruited. Informed consent was
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obtained. Autonomic assessment and resting HRV was recorded
using BIOPAC system. Vitamin D levels were assessed by
chemiluminicense based immunoassay using Diasorin Liasion in
Department of Biochemistry, AIIMS Jodhpur after ensuring quality
control
Results
The reactivity and HRV parameters showed a decreasing trend of
parasympathetic reactivity and increase in sympathetic reactivity
among T2DM patients with vitamin D deﬁciency. Only Low
frequency component of HRV was found to be signiﬁcantly higher
in vitamin D deﬁcient group compared to vitamin D sufﬁcient group.
The statistically signiﬁcant correlation (pb0.05) was depicted
between vitamin D level and HRV parameters like Low frequency:
High frequency ratio and Standard deviation 2 (Poincare analysis).
Conclusions
The results suggest that there is a deﬁnite sympathovagal
imbalance in patients of T2DM with Vitamin D deﬁciency. This
imbalance is attributed to a higher sympathetic and a lowered
parasympathetic tone. Thus, we conclude that Vitamin D deﬁciency
in T2DM contributes to cardiac autonomic neuropathy.

Since results between capillary electrophoresis and HPLC were
apparently discordant it was decided to do a haemoglobin genotype
testing.
The molecular analysis was performed by direct sequencing of
DNA extracted from peripheral white blood cells; in particular, the
regions analysed were: the nucleotide sequence from position -100
to +20 3’ UTR of the 〈2 gene and the sequence from position -140 to
+20 3’ UTR of the 〈1 gene. No mutations were found on the 〈1 genes.
However the molecular investigation identiﬁed in all three cases the
presence of a heterozygous mutation c.343CNT on the 〈2 genes (Hb
Melusine). This conﬁrmed our initial hypothesis based on results
obtained with capillary electrophoresis.
The three patients did not show any signiﬁcant clinical implications. Haematological parameters and iron status were normal.
Conclusions
The high resolution power of the CE HbA1c method allowed, in
these three cases, to observe the presence of a haemoglobin variant
(Hb Melusine) that is most likely underreported in the Italian
population, due to the fact that it is undetectable by the chromatographic methods used up to now.
doi:10.1016/j.cca.2019.03.586

doi:10.1016/j.cca.2019.03.585
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Background-aim

Background-aim
Three Italian patients came under our observation for glycated
haemoglobin (HbA1c) determination. The HbA1c measurement was
initially performed by Capillary electrophoresis using Capillarys 3 Tera
(Sebia) and the CAPI 3 HbA1c kit. The three samples were classiﬁed by
the software as “Atypical” due to the slight doubling of HbA2, HbA0
and HbA1c fractions, suggesting the presence of a 〈 chain hemoglobin
variant that prevented the accurate measurement of HbA1c.
Methods
Capillary electrophoresis - HPLC.
Results
These samples were analyzed by an HPLC method for HbA1c
determination (D-100 BioRad), but the proﬁles did not show any
additional fractions that could suggest the presence of an Hb variant.
In order to exclude the potential pre-analytical interference
linked to the presence of a haemoglobin variant in the determination
of HbA1c, further investigation was carried out, including a full blood
count, blood-iron status assessment and a haemoglobin separation
with a speciﬁc program (Variant II instrument and the HbA2/HbA1c
Dual program).
The visual inspection of the HPLC chromatograms did not detect
any abnormalities that could suggest the presence of a haemoglobin
variant.

Oxidative stress is a process where the balance between the body’s
pro-oxidant and antioxidant systems is disturbed. One of the pathological processes that occurs with oxidative stress is lipid peroxidation with
the end product malondialdehyde (MDA). It is believed that oxidative
stress has a pathophysiological role in diseases associated with insulin
resistance. The aim of this study is to compare serum levels of MDA in
women with metabolic syndrome (MetS), type 2 diabetes mellitus
(Type2DM) and polycystic ovarian syndrome (PCOS).
Methods
The study includes 90 women, divided into three groups: women
with MetS (n=30), women with Type2DM (n=30) and women with
PCOS (n=30). Serum MDA is determined with a quantitative
sandwich ELISA test kit with two antibodies (MyBioSource, USA).
MDA concentrations are measured with a multiparameter photometer (Sirio S microplate reader, SEAC, Italy).
Collected data was analyzed using SPSS software, version 17.0. Data
was expressed as means and standard deviations were carried out (mean
± SD). Statistical differences were considered signiﬁcant at P b 0.05.
Results
The mean age of the women with PCOS is 25 ± 5.20 yrs., with
MetS is 29.17 ± 4.93 yrs. and with Type2DM is 31.7 ± 7.73 yrs. The

Abstracts / Clinica Chimica Acta 493 (2019) S268–S310

mean age of the women with Type2DM is statistically higher
compared to the women with MetS and PCOS (P b 0.05). There is
no statistically signiﬁcant difference in the mean age of the women
with PCOS and MetS (P = 0.480). Serum concentration of MDA in
women with PCOS are 93.32 ± 38.16 nmol/ml, in women with MetS
- 124.76 ± 46.88 nmol/ml and in women with Type2DM - 114.11 ±
36.88 nmol/ml. The mean difference was statistically signiﬁcant (P b
0.0001). The comparative analysis shows statistically signiﬁcant
mean difference between MDA of women with PCOS and MetS
(31.44 ± 11.00 nmol/ml, P = 0.033). There is no signiﬁcant
difference between mean serum MDA of women with PCOS and
Type2DM (20.79 ±13.44 nmol/ml; P = 0.755) and women with
MetS and Type2DM (10.65 ± 14.45 nmol/ml; P = 1.000).
Conclusions
Our ﬁndings suggest that women with MetS have more severe
lipid peroxidation as a marker of oxidative stress than women with
Type2DM and PCOS.
doi:10.1016/j.cca.2019.03.587
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Results
The preadipocytes treated with varying concentrations of EEMC
during (p=0.012) and after (p=0.026) differentiation demonstrated
a signiﬁcant reduction in lipid content. Also, there was a signiﬁcant
increase in glycerol release with an increase in the concentration of
EEMC both during (p=0.018) and after (p=0.0007) differentiation.
The expression of PPAR© and SREBP1 decreased in the preadipocytes
treated with EEMC. However, the effect of EEMC on adipogenesis,
adipolysis and gene expression was more during differentiation
when compared to after differentiation of 3T3-L1 preadipocytes. BMJ
signiﬁcantly reduced blood glucose levels in rats when compared to
diabetic controls (pb0.001). Total cholesterol and triglycerides and
also the expression of PPAR© and SREBP1 signiﬁcantly reduced in
the BMJ treated rats.
Conclusions
The data showed that the 50% EEMC is a potent inhibitor of
lipogenesis and stimulator of lipolysis activity in 3T3-L1 preadipocytes. It decreases the accumulation of lipid droplets by
decreasing the expression of PPAR© and SREBP1. BMJ also has
hypoglycaemic and lipid-lowering effect in diabetic animal models
doi:10.1016/j.cca.2019.03.588
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Background-aim
Background-aim
Bitter melon (Momordica charantia, MC) is effective in reducing
weight gain due to reduced adipose hypertrophy, inhibition of
lipogenic genes and increased plasma catecholamine through
enhancement of energy utilization and oxidative phosphorylation
ﬁnally improving the sensitivity of insulin. We studied the effect of
varying concentrations of 50% ethanolic extract of MC (EEMC), on
adipogenesis and adipolysis, during and after differentiation and the
expression of PPAR© and SREBP1 in pre-adipocytes cell line treated
with different concentration of EEMC and also explored the lipid
lowering effect of MC extract in animal models

Hepatitis viruses are common infections and main causative
agents of chronic liver diseases, cirrhosis and hepatocellular
carcinoma. Liver is major site of hormone and glucose metabolism
having deep interconnection with diabetes. Hepatitis-B and hepatitis-C virus infection and diabetes, are prevalent diseases worldwide
associated with increased morbidity and mortality. High prevalence
of DM and HCV and HBV showed that there is higher chance of
coexisting in an individual. Therefore our study tried to assess
coexistence of hepatitis viruses and diabetes mellitus among DM
patients at university of Gondar hospital.

Methods
Methods
3T3-L1 preadipocytes were cultured in complete DMEM media.
EEMC was prepared by graded ethanol fractionation method and the
cytotoxicity dose was determined by Sulforhodamine-B assay. The
adipogenesis and adipolysis assay (Cayman chemicals, Ann Arbor,
USA) were performed as per manufacturers standard operating
procedures. Protein and mRNA levels of PPAR© and SREBP1 in the
cell lysate was analyzed by western blot and real-time quantitative
PCR. Diabetes was induced in albino rats of Wister strain by
intraperitoneal injection of streptozotocin. Glucose levels were
estimated on day 0, 7, 14 21 and 28 days to assess the efﬁcacy of
bitter melon juice (BMJ) and pioglitazone. mRNA levels of PPAR©
and SREBP1 in the dissected adipose tissue were analyzed by
western blot and real-time quantitative PCR.

Hospital based cross sectional study was conducted from
November 01 to December 30/2017 to assess prevalence and
associated factors of HBV & HCV among diabetes patients attending
at University of Gondar referral hospital. Sociodemographic data
collected using semi structured questionnaire. Four milliliter of blood
collected using anticoagulant free test tube for biochemical and
hepatitis viruses’ detection. HBsAg and HCV anti-body detection
performed by using One Step Cassette Style HBsAg Rapid Test and
EUGENE® anti-HCV rapid test, respectively. Binary and multivariable
logistic regression models were used to evaluate associated risk
factors for the outcome variable. A P-value of b0.05 was considered
as statistically signiﬁcant.
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Results

Conclusions

Total of 288 diabetes patients included for this study and
prevalence of HBV & HCV was 7(2.43%) & 18(6.25%) respectively.
Hepatitis B virus showed similar prevalence for type 1 and type 2
diabetes 2.6% and 2.3% respectively, but HCV showed wide variation
17.5% and 4.3% prevalence respectively for both diabetes types. In
multivariable logistic regression model 25-44 years (AOR: 19.145,
95% CI: -0.737-22.059), 45-64 years (AOR: 19.277, 95% CI: 13.350 22.383)), ε 65 years (AOR: 19.545, 95% CI: 2.577-22.827) age groups
and poor glycemic control (AOR: 18.84, 95% CI: 17.83-20.39) showed
signiﬁcant association with HBV.

It was determined in the adolescents w/MxS, according to the
IDF, that the urea, creatinine and diastolic blood pressure (DBP)
increased proportionally with the body mass index (BMI), while the
HDL-c was decreasing. Signiﬁcant correlations were obtained in
relation to BMI with uric acid, atherogenic index, DBP and pulse
pressure. The family history of obesity and presentation of cerebrovascular events, obtained statistically signiﬁcant values.
The previous results demonstrate the importance of monitoring
these alterations at an early age in order to inﬂuence and mitigate
the negative effects that occur in the medium and long term.

Conclusions

doi:10.1016/j.cca.2019.03.590

Considerably large number of diabetes patients infected with
hepatitis viruses and older ages and diabetes patients having poor
glycemic control showed signiﬁcant association with HBV and HCV.
doi:10.1016/j.cca.2019.03.589
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Background-aim

Background-aim
The increase in childhood obesity has resulted in an increase in
metabolic disorders in early stages of life, among which is the
metabolic syndrome (MxS). The objective of this research was to
identify the prevalence of MxS and the associated biochemical
alterations, based on the diagnostic criteria of the American Heart
Association (AHA) and the International Diabetes Federation (IDF) in
adolescents from Tixtla Guerrero, Mexico.
Methods
A cross-sectional descriptive study was carried out, using a simple
random sample, of a universe of 665 adolescents from two
educational institutions, obtaining a sample of n = 164. Biochemical
and anthropometric determinations were made, obtaining additional
information, using the survey as a tool and the previously validated
questionnaire as an instrument.
Results
A prevalence of MxS of 10.98% was obtained based on the AHA
and 6.10% based on the IDF, the most affected gender was the
male and the age at which the highest prevalence was detected
was 12 and 13 years. The criterion that determined a higher
percentage of altered values was triglycerides (TG) with respect to
AHA and HDL-cholesterol (HDL-c) based on the IDF; Likewise,
hyperuricemia (50.0%) and hypercholesterolemia (40.0%) were
found in the adolescents with metabolic syndrome (w/MxS);
Besides was observed a frequency of overweight and
obesity in adolescents w/MxS of 55.56% for the AHA and 40.0%
for the IDF.

The worsening of metabolic control in type 1 diabetes mellitus
(T1D) is characterised by development of lipids disorders. Latest
investigations showed that proprotein convertase subtilisin/kexin 9
(PCSK9), which plays pivotal role in low-density lipoprotein (LDL)
metabolism, may contribute to the development of dyslipidemia
T1D.
Methods
Plasma PCSK9, standard lipid proﬁle and glycohemoglobin
(HbA1c) levels were determined in 207 patients with T1D (101 girls
and 106 boys), aged 13.9±3.0 years. All patients were treated by
intensive insulin therapy. HbA1c b7.5% was criterion for good
glycemic control, HbA1cN7.5 but b9% for suboptimal metabolic
control, and HbA1c ε9% was criterion for poor glucoregulation.
Results
Patients with good glucoregulation had optimal low LDL-cholesterol (LDL-C) levels (90.8%). In the subgroup with good metabolic
control no signiﬁcant difference (P=0.447) in PCSK9 levels was
found between the patients with optimal LDL-C (median PCSK9:
207.83 ng/mL; interquartile range: 173.78-245.87 ng/mL; n=79) and
elevated LDL-C concentrations (median PCSK9: 183.51 ng/mL;
interquartile range: 116.46-310.34 ng/mL; n=8). On the other hand,
a third of the patients with suboptimal/poor glucoregulation had
elevated LDL-C levels (34.1%). Those patients had signiﬁcantly higher
(Pb0.05) levels of PCSK9 (median PCSK9: 260.67 ng/mL; interquartile range: 209.08-297.59 ng/mL; n=41) than the patients with
optimal LDL-C concentrations (median PCSK9: 222.01 ng/mL;
interquartile range: 190.44-278.36 ng/mL; n=120). PCSK9 level in
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the group with suboptimal/poor metabolic control and elevated LDLC was signiﬁcantly higher than the level in the group with good
glucoregulation, but elevated LDL-C (Pb0.05).

(r=0,1431 and 0,1702; P=0,009 and 0,0019) and negatively with
eGFR and VLDL-cholesterol (r=-0,2569 and -0,2203; Pb0,001 and
0,001).

Conclusions

Conclusions

PCSK9 regulation of LDL-C in T1D is affected by extent of achieved
metabolic control. Future investigations will reveal if there is causal
connection between the effects of glucoregulation on PCSK9 and
LDL-C, and cardiovascular risk in young patients with T1D.

Our study indicates that PCR may serve as a valuable additional
diagnostic tool in identifying incipient kidney damage in diabetic
patients with normal ACR. Independent association between PCR and
TG/VLDL-cholesterol suggest a distinct role of dyslipidemia in the
development of CKD in diabetes.

doi:10.1016/j.cca.2019.03.591
doi:10.1016/j.cca.2019.03.592
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Duvnjakb, M. Vučić Lovrenčića
a
Clinical Department of Medical Biochemistry and Laboratory Medicine,
Merkur University Hospital, Zagreb, Croatia
b
Vuk Vrhovac University Clinic for Diabetes, Endocrinology and
Metabolic Diseases, Merkur University Hospital, Zagreb, Croatia
Background-aim
Regular assessment of albuminuria has been a recommended tool
for screening and diagnosis of chronic kidney disease (CKD) in
diabetic patients for decades. Proteinuria was incorporated into risk
stratiﬁcation and staging of CKD by 2012 Kidney Disease Improving
Global Outcome (KDIGO) guidelines. Our previous research revealed
a discordance between albuminuria and proteinuria, with elevated
protein-to-creatinine ratio (PCR) in a substantial proportion of
diabetic patients with normal albumin-to-creatinine ratio (ACR).
The aim of this study was to examine the relationship between the
A2 (PCR range: 15-50 mg/mmol) class of proteinuria and cardiometabolic risk biomarkers in patients with diabetes and
normoalbuminuria (ACRb3,0 mg/mmol).
Methods
We retrospectively analysed results for 347 selected diabetic
patients (M/F=165/182) with normal urinary sediment,
normoalbuminuria and eGFR-based (CKD-EPI equation) CKD stages
2-4. ACR and PCR were calculated from albumin, protein and
creatinine in random urine. Serum uric acid, triglycerides (TG),
total-, HDL-, LDL- and VLDL-cholesterol were quantiﬁed with routine
laboratory methods. All urine and serum measurements were
performed on Beckman Coulter AU680 analyser. HbA1c was
measured with immunoturbidimetric method on Roche Integra
400Plus analyser.
Results
ACR and PCR levels were 1,8±0,74 and 18,0±3,11 mg/mmol.
Glycaemic control, at HbA1c cut-off 53 mmol/mol had no inﬂuence
on either measure of proteinuria (P=0,1011 for ACR and P=0,267
for PCR), whereas the existence of CKD, as assessed by eGFRb60 ml/
min/1,73m2 (N=68) was accompanied with signiﬁcantly higher uric
acid, TG and PCR (P=0,001, 0,0133 and b0,001), but not ACR levels
(P=0,541), respectively. Stepwise linear regression analysis revealed
that PCR was signiﬁcantly positively associated with ACR and TG

Customization of HbA1c chromatogram ﬁlters on Bio-rad D-100
to identify potential interferences using HbA1c area percentages
on high performance liquid chromatography
S. Chew, L. Ong, S. Saw, S. Sethi, C. Yin
National University Hospital, Singapore
Background-aim
Glycated haemoglobin (HbA1c) is used as a monitoring tool for
diabetic patients. However, it is affected by haemoglobinopathies
and other interferences. Bio-rad D-100 Hba1c high performance
liquid chromatography (HPLC) allow user customisation of ﬂagging
of abnormal chromatograms, therefore we reviewed all haemoglobin
components on D-100 to determine normal values and identify
associations with potential haemoglobinopathies and interferences.
Methods
HbA1c specimens received by National University Hospital
laboratory from July 2017-May 2018 were analyzed. After excluding
results which ﬂagged haemoglobin variants based on instrument
pre-set ﬂags, statistical analysis was performed on the area
percentages and retention times of all haemoglobin components
using Microsoft Excel to obtain their mean and standard deviation
(SD). Reference intervals for each haemoglobin components were
obtained from the mean ± 2SD and were used to screen HbA1c
results between August-November 2018.
Results
904 HbA1c chromatograms were used for reference intervals
setting and the mean (2SD) for A1a, A1b, HbF, LA1c, P3 and Ao areas
were 1.0% (1.2), 1.1% (0.8), 1.0% (1.4), 2.2% (1.1), 5.60% (1.90) and
83.8% (10.3). The mean (2SD) retention times were 5.8s (0.2), 7.2s
(0.1), 8.2s (0.4), 11.0s (0.2), 18.7s (0.2), and 23.9s (0.2) respectively.
Out of 11299 results screened, 708 results were ﬂagged with A1a,
A1b, HbF, LA1c or P3 areas greater than mean (2SD), or Ao area less
than mean (2SD). High LA1c, high P3, and low Ao were the 3 most
common ﬂags.
Results with 3 or more ﬂags were further investigated (n=87).
N50% had poor concordance between estimated average glucose
(eAG) and HbA1c, suggesting that the HbA1c results may not be
appropriate. The mean number of ﬂags was 3, with most common
combinations of LA1c, P3 and Ao. 62% of patients with increased LA1c
area had increased urea concentrations. 96% of patients with
elevated glucose levels had elevated LA1c area. 61% and 57% of
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patients with high P3 area had high urea and creatinine concentrations respectively.

T268
Is it really necessary to perform a 100 g oral glucose tolerance test
in gestants with one hour oral glucose challenge test higher than
200 mg/dL?

Conclusions
The establishment of reference ranges for haemoglobin components on HPLC allowed the identiﬁcation of potential interferences,
and hence ﬂagged abnormal HbA1c results.
doi:10.1016/j.cca.2019.03.593

A. González Rayaa, R. Coca Zúñigab, M. Cantero Sáncheza, G. Callejón
Martína, A. Lendinez Ramireza, E. Martín Salidoa, M.L. Hortas Nietob
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Virgen de las Nieves, Granada, Spain
Background-aim

T267
C-type natriuretic peptide plasma levels and mRNA expression in
adolescents with of endothelial dysfunction
M. Cabiatia, V. Bianchic, E. Randazzoc, A. Clericob, G. Federicoc, S. Del
Rya
a
Institute of Clinical Physiology - CNR, Pisa, Italy
b
Institute of Life Science, Scuola Superiore Sant’Anna, Pisa, Italy
c
Unit of Pediatric Endocrinology and Diabetes, Department Clinical and
Experimental Medicine, University of Pisa, Italy
Background-aim
C-type natriuretic peptide (CNP) was recently indicated
important natural regulator of adipogenesis involved especially
pediatric obesity. While CNP plasmatic levels are known
childhood, no data are available on its expression. Our aim was
evaluate both CNP plasma levels and CNP-system expression
normal-weight (N) and obese (O) adolescent.

as
in
in
to
in

Gestational diabetes (GD) is a form of diabetes that occurs during
pregnancy and constitutes the most frequently disease in pregnant
women. Early diagnosis is very important as it carries a signiﬁcant
risk of complications for both the fetus and the mother.
In our hospital, all pregnant women between 24 and 28 weeks
are tested for GD using the one hour oral glucose challenge test
(GCT) which consists of administering 50 g of glucose orally and
measuring blood glucose 1 hour later.
The value from which the GCT is considered positive is equal to or
greater than 140 mg/dL. In the presence of a pathological result, it
must be conﬁrmed with a 3 hour 100 g oral glucose overload (OGTT).
If the GCT result is greater than 200 mg/dL, it is not considered
necessary to conﬁrm the diagnosis using OGTT.
During the past year in consensus with the clinicians of our center
we decided to perform the OGTT in all those pregnant women with a
result in the GCTN 200 mg/dL to conﬁrm the diagnosis of GD.
The aim of this study is to evaluate the results obtained during
the ﬁrst 9 months after the change in the screening protocol and to
evaluate the need of performing OGTT in women with GCTN 200 mg/
dL.

Methods

Methods

Twenty-four N and sixteen O were studied; endothelial function
was assessed by measuring reactive hyperemia index (RHI).

We conducted a retrospective study analyzing the GD screening
performed with GCT in our center from May to December 2018.
Glucose measurements were made on an ADVIA 2400 chemistry
analyzer (Siemens Diagnostics).
The OGTT is considered pathological according to the diagnostic
criteria of the National Diabetes Data Group (NDDG) and the 3rd
Workshop-Conference on Gestational Diabetes Mellitus accepted by
the Spanish Group for the Study of Diabetes and Pregnancy (GEDE)
and by the Spanish Society of Gynecology and Obstetrics (SEGO),
with 2 or more values greater than or equal to 105 mg/dL of fasting
glucose, 190 mg/dL 1 hour after ingestion, 165 mg/dL at 2 hours and
145 mg/dL at three hours.
If there is only a pathological value, it is recommended to repeat
the test in a period of 3 to 4 weeks, another pathological value on the
second test would conﬁrm GD.

Results
plasma CNP resulted signiﬁcantly lower in O than in N
(Pb0.0001), while CNP/NPR-B/NPR-C mRNA expression was similar
in N and O. Circulating C-Reactive Protein was higher in O than in N
conversely RHI was lower in O than in N (Pb0.0001, respectively)
and correlated with plasma CNP in the whole population
(P=0.0003). Dividing subjects according to the median of RHI (≥1.9
or b1.9), irrespective of the presence/absence of obesity, CNP levels
resulted higher in Group 1 than in Group 2 (P=0.0014), while CNP
mRNA expression was surprisingly higher in Group 2 than in Group 1
(P=0.025). NPR-B mRNA resulted similar in both Groups while NPRC was higher in Group 2 (P=0.026).

Results
Conclusions
Our data suggest a different trend in CNP plasma levels and
mRNA expression, assessed for the ﬁrst time in childhood, that could
reﬂect changes occurring both at CNP transcriptional level, in
activated leucocytes due to inﬂammation, and at blood levels, due
to CNP paracrine/autocrine activities. The regulation of CNP-system
transcription may represent an interesting area for investigating new
drugs in diseases characterized by endothelial dysfunction.
doi:10.1016/j.cca.2019.03.594

During the months of May to December of 2018, a total of 2717
GCT were performed in our center to pregnant women of ages
between 14 and 50 years (average 32.1), obtaining a positive result
in 660 of them (24.3%), 38 of these women with a result higher than
200 mg/dL.
A total of 776 OGTT were made, including those pregnant women
with a previous positive GCT result and also pregnant women with
obstetric complications suggestive of GD, 152 of them were positive
with 2 or more pathological values; 107 were positive with one
pathological value and when the test was repeated after 3-4 weeks,
the pathological result was conﬁrmed in 58 (54.2%) of them.
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Of the pregnant women with a GCT greater than 200 mg/dL,
60.5% were positive in the OGTT test, 31.6% obtained a negative
result, while the remaining 7% did not perform the OGTT test.
The total number of pregnant women diagnosed with GD was
179 (6.5%) with an average age of 32.9 years.
Conclusions
Based on the results obtained, we can afﬁrm that a result in one
hour oral glucose challenge higher than 200 mg/dL is a clear
indicator of gestational diabetes, but it should be conﬁrmed with a
3 hour 100 g oral glucose overload.
doi:10.1016/j.cca.2019.03.595

T269
Does leptin determination improve the diagnosis of metabolic
syndrome in children?
C. GarcÍa Lacallea, A. GonzÁlez Vergazb, B. GarcÍa Cuarterob
a
Biochemistry Department, Severo Ochoa Universitary Hospital, Madrid,
Spain
b
Pediatric Department, Severo Ochoa Universitary Hospital, Madrid,
Spain
Background-aim
Due to the high prevalence of overweight/obesity it´s necessary to
ﬁnd an easy and better routinely marker that identify these patients
in the outpatient clinic.
Triglycéride/colesterol-HDL ratio (TG/C-HDL ratio) and Leptin are
markers of insulin-resistance in children and adolescents with
overweight/obesity.
Previous results demonstrated that the TG/C-HDL ratio N 2 was a
better predictor of metabolic syndrome (sensitivity 100%; speciﬁcity
76.7 %) than HOMA or insulin, without differences between sex and
pubertal stage (pb0,0001).

There was a positive correlation between TG/C-HDL ratio and
HOMA (p=0.04) and leptin (p=0.04 )
Those patients (35 cases) with TG/C-HDL ratio N2 have higher
levels of leptin (p=0,02).
Leptin levels were not correlated with liver steatosis but the
patients with this liver disease have signiﬁcant higher values of the
TG/C-HDL ratio (p=0,027).
Conclusions
Due to differences in standard values of leptin related to age, sex
and pubertal stage, TG/C-HDL ratioN2 could be an effective and
simple tool to identify the early stage of potential metabolic
síndrome in overweight/obese pediatric population at any age and
pubertal stage, avoiding expensive resources.
doi:10.1016/j.cca.2019.03.596

T270
Stabilization of glucose concentration in the new VACUETTE® FC
mix blood collection tube for diagnosis of diabetes
S. Griebenowa, J. Racekb
Greiner Bio-One, Kremsmuenster, Austria
b
Institute of Clinical Biochemistry and Hematology, Pilsen, Czech
Republic

a

Background-aim
Reliable glucose results are required in case of transport times of
blood collection tubes up to 48 h. The use of tubes with an additive
composed of citrate, EDTA and NaF to effectively stabilize glucose
levels is recommended by German Diabetes Association. The aim was
to show the long-term stability of initial glucose concentration in
specimens spun directly after collection and compared to whole
blood specimens stored at room temperatures.
Methods

Objective. Deﬁne if leptin is better marker of insulin-resistance
than TG/C-HDL ratio in the pediatric population with overweight/
obesity
Methods
Patients with overweight/obesity (2008 Orbegozo criteria) were
included.
Anthropometric variables (body mass index, waist circumference) were measured with standard methods. Sexual maturity was
evaluated by Tanner staging.
Abdominal ultrasounds was performed to detect liver steatosis.
Metabolic syndrome was diagnosed according to criteria of
Diabetes International Federation.
Biochemical data: fasting plasma glucose (FPG), 2h OGTT glucose,
lipid proﬁle, insulin, HOMA, and C-peptide were analyzed. Cut off
point was consideredN95th percentile of each variable.
Leptin was analyzed by enzymoinmunoanalysis.
SPSS.19 was used for statistical analysis.
Results
Data from 110 patients (2-17 years of age) were included, 40%
boys and 44,6% pubertal.

A study was done at Faculty Hospital (Pilsen, Czech Republic)
using VENOSAFE FC Mixture vs. VACUETTE FC Mix tubes. Altogether,
100 subjects (50 healthy, 50 diabetics) were recruited. IC was given
by all donors and the study was approved by Czech EC. Venous blood
was drawn into four tubes (two tubes each tube type). One tube of
each type was spun directly after blood collection and the second
one after whole blood storage for 48 h at RT. Following collection,
plasma was measured immediately after centrifugation to obtain
initial values (fasting) and after 48 h for evaluation of glucose
stability on a COBAS c702 (Roche) using the Hexokinase method.
Statistical evaluation was done by STATISTICA.
Results
Evaluation of all clinical results for glucose and any deviations
was done on basis of maximal allowed deviation for a single value
(for glucose 11%) according to the guidelines of the German
Association of Laboratory Testing (Rilibäk). The utilization of both
tubes did not reveal any clinically nor statistically signiﬁcant
deviations (pb0.05). The values resulted in an initial highest
deviation of 5.7% (diabetics), and after 48 h 7.3% (healthy).
Comparable highest deviations for initial values in relation to 48 h
values were obtained for VENOSAFE (7.5%), and VACUETTE tubes
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(7.69%). The storage of whole blood specimens for 48 h showed no
signiﬁcant deviation.

agreement with the target values. Therefore, its analytical performance
is satisfactory for diabetes diagnosis and treatment monitoring.

Conclusions

doi:10.1016/j.cca.2019.03.598

The FC Mix tube is suitable for reliable determination of blood
glucose, one of the most frequently measured analytes and of
primary importance in diagnosis, monitoring and diabetes therapy.
Stability of glucose in whole blood specimens stored up to 48 h at RT
has been proven. The use of this tube improves the stability of
glucose during extended transport times, which is more common
with centralization of laboratory testing.

T272
Analytical performance evaluation of an assay for the direct
measurement of HbA1c in whole blood on RX series analysers of
different throughput

doi:10.1016/j.cca.2019.03.597

P. Mcgivern, E. Donnelly, N. Sheehy, M. Rodríguez, E. Lenehan, S.
Fitzgerald
Randox Laboratories Ltd., Crumlin, United Kingdom

T271

Background-aim

Evaluation of analytical performance of Sekisui NORUDIA HbA1c
assay

In the diabetic patient, where the levels of blood glucose are
abnormally elevated, the glycosylation of proteins is also increased.
The glycated hemoglobin (HbA1c) increases proportionally to the
level of glucose in blood. The HbA1c test is used clinically for the
long-term glucose control as the hemoglobin glycosylation is stable
throughout the mean erythrocyte life span (120 days). The
monitoring of diabetes is relevant for reducing the risks of diabetic
complications. This study aimed to evaluate the analytical performance of an assay allowing direct, on-board HbA1c testing in whole
blood, when applied to three fully automated RX analysers from
lower to higher throughput to accommodate rapid and reliable
measurement of HbA1c in different laboratory settings.

K. Leea, J.W. Honga, D.Y. Songb, S. Kima, S. Juna, S.H. Songb, J. Songa
Department of Laboratory Medicine, Seoul National University
Bundang Hospital, Seongnam, Republic of Korea
b
Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Republic of Korea

a

Background-aim
The hemoglobin A1c (HbA1c) level is widely used to diagnose and
monitor glycemic control in diabetes mellitus patients, and various
methods are used for its determination. The Sekisui NORUDIA HbA1c
assay (Sekisui medical Co., LTD, Tokyo, Japan) is a fully automated,
high-throughput glycohemoglobin analyzer based on an enzymatic
method. The aim of our study was to evaluate the analytical
performance of a new HbA1c assay.

Methods

According to the Clinical Laboratory Standards Institute (CLSI)
guidelines, its precision, linearity, and comparison to Bio-Rad D-100
and Tosoh G11. Carryover and Bias from the value assigned by Korea
CDC, one of IFCC HbA1c Network Laboratories, was evaluated. The
vulnerability to interference by hemoglobin variants frequently
found in Korea was assessed.

The HbA1c assay is based on latex immunoagglutination. The
percentage of HbA1c is obtained from a dose response curve. The
assay was applied to the fully automated benchtop analysers RX
daytona+, RX imola and to the fully automated ﬂoor standing high
throughput analyser RX modena. Sample pre-treatment was performed automatically by the instruments.
The Limit of Quantitation (LoQ), Limit of Detection (LoD) and the
Limit of Blank (LoB) were determined consistent with the Clinical
and Laboratory Standards Institute (CLSI) guidelines EP17-A2.
Within-run and total precision, expressed as CV (%), were calculated
for different concentration levels. Correlation with other commercially available method was determined by linear regression analysis.

Results

Results

The coefﬁcients of variation for within-run and within laboratory
precision were less than 2.00% in IFCC unit at all three levels (34.8,
72.0, and 83.6 mmol/mol). The calibration curves were linear in the
range of 22.0~148.4 mmol/mol. The results highly correlated with
those produced by Bio-Rad D-100 and Tosoh G11. The bias was
-2.62~3.02% in the range of 31.3~99.8 mmol/mol. There were no
signiﬁcant interferences of hemoglobin variants including Hb GCoushatta, Hb Queens, Hb Ube-4, Hb chad and Hb Yamagata.

For the RX daytona+, RX imola, and RX modena analysers
respectively, the following values were obtained: LoQ: 2.61%, 2.42%,
2.78%; LoD: 0.223%, 0.398%, 0.420% and LoB: 0.054%, 0.165%, 0.00%.
For all the systems, within-run and total precision (n=80): CV (%)b
7% and the correlation studies showed r valuesN0.98 (n N100).

Methods

Conclusions
The Sekisui NORDIA HbA1c assay showed excellent precision,
linearity, and good correlation with Bio-Rad D-100 and Tosoh G11 and

Conclusions
The results of this evaluation indicate optimal analytical
performance of this direct, on-board HbA1c assay when applied to
fully automated RX analysers of different throughput. With this
application, a rapid and reliable measurement of HbA1c in blood
is accessible to small, medium and large multi-disciplinary
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laboratories, to monitor diabetes with the aim to reduce the risk of
complications.

(r = -0.23 to -0.27 Pb 0.05) while IRS1 relative expression showed a
positive correlation with LDL cholesterol (r = 0.23 Pb 0.05).

doi:10.1016/j.cca.2019.03.599

Conclusions

T273
The unbalance in the relative expression of ABCA1 and IRS1 are
correlated with pathological metabolic proﬁle and adiposity in
individuals with insulin resistance in obesity
P. Madrigal-Ruizf, F. Corona-Merazg, J. Castro-Albarranc, J. Robles De
Andad, D. Santos-Guerreroa, D. Lozano-Lopeza, S. Ruiz-Quezadab, M.
Ruiz-Mejiaf, P. Garcia-Espinosae, R. Navarro-Hernandezf
a
Universidad de Guadalajara, CUCEI, Lic. en QFB, Mexico
b
Universidad de Guadalajara, CUCEI, UDG-CA-813, Mexico
c
Universidad de Guadalajara, CUCosta Sur, UDG-CA-701, Mexico
d
Universidad de Guadalajara, CUCS, Doctorado en Ciencias en Biologia
Molecular en Medicina, Mexico
e
Universidad de Guadalajara, CUCS, Maestria en Nutricion Humana, Mexico
f
Universidad de Guadalajara, CUCS, UDG-CA-701, Mexico
g
Universidad de Guadalajara, CUTonala, UDG-CA-701, Mexico
Background-aim
Obesity has been deﬁned as a pathology with an immunometabolic
component, in which genes involved in the insulin signaling pathway
and in the absorption and metabolism of glucose and lipids are directly
and indirectly involved. It has been postulated that it is a complex
multifactorial disease, and if the pathogenic process is established in
the body promotes the development of insulin resistance (IR), whose
transcendental risk factor is the accumulation of dysfunctional white
adipose tissue (pathological adiposity), which manifests an unfavorable metabolic proﬁle. The production of immunometabolic biomarkers may be related to the expression of ABCA1 and IRS1 that
regulate genes related to insulin signaling and the inﬂammatory
process in adipose tissue. ABCA1 is a cholesterol transporter while IRS1
is involved in insulin signaling.
We aimed to identify differences in relative expression of ABCA1
and IRS1 according to immunometabolic impairment and increased
adiposity in individuals with IR in obesity.
Methods

The unbalance in the relative expression of ABCA1 and IRS1 are
associated with metabolic proﬁle. While IRS1 has a disfavored proﬁle,
ABCA1 appears to have a protective one, but it is still controversial.
doi:10.1016/j.cca.2019.03.600

T274
Follow up of diabetes mellitus with HbA1c: How many times per
year should it be measured?
M. Menacho Roman, P. Mediavilla Santillán, R. López Salas, J.M. Del
Rey Sánchez, T. Bona Borao, I. Arribas Gómez
Department of Clinical Biochemistry, Hospital Universitario Ramón y
Cajal, Madrid, Spain
Background-aim
The levels of glycated hemoglobin (HbA1c) reﬂects the glycemia
maintained for approximately three months, it has an important
predictive value of the complications of diabetes, which is why, in
addition to a diagnostic marker, it is a great indicator for follow-up.
The frequency of measurements depends on the clinical situation of
the patient; in stable and controlled patients, it is sufﬁcient to
perform semi-annual measurements; while, in special situations,
such as changes in treatment, analysis can be performed every three
months.
To evaluate the demand of the determination of HbA1c in our
area, by request frequency according to the latest recommendations
of the American Diabetes Association of 2019.
Methods
We have studied all primary care requests of HbA1c from
December 2017 to November 2018. We ﬁltered repeated patients
by their history number and calculate the HbA1c determinations per
patient.
Results

We included 83 individuals classiﬁed according to WHO criteria
with and without obesity. Body fat storage was evaluated using
bioelectrical impedance and biochemical markers by routine
methods. The serum levels of insulin, multimeric adiponectin, leptin
and leptin receptor by ELISA. Relative expression measures of ABCA1
and IRS1 (RPS28 as housekeeping gene) with SYBR green quantitative reverse transcription polymerase chain reaction with the system
Rotor-Gene Q®, Real-Time PCR, and 2-ΔΔCT method, were assessed
in association with clinical outputs.
Results
Increased measurements (Pb 0.05) were observed in body fat
storage immunometabolic markers, and adipokines. The study group
shows a prevalence of 28% of obesity, and we observed a strong
correlation between ABCA1 and IRS1 relative expression (r = 0.47 Pb
0.0001). Particularly, ABCA1 relative expression, a negative correlation in body fat storage, total cholesterol and atherogenic indexes

We have made 55299 determinations of HbA1c corresponding to
44986 patients, being the frequency of the request:
Frequency of determinations - Number of HbA1c - Number of
patients (Percentage Patients)
•
•
•
•
•
•

1
2
3
4
5
6

– 36090 determinations – 36090 patients (80.225%)
– 15240 determinations – 7620 patients (16.939%)
– 3453 determinations – 1151 patients (2.559%)
– 444 determinations – 111 patients (0.247%)
– 60 determinations – 12 patients (0.027%)
– 12 determinations – 2 patients (0.004%)

Conclusions
According to the MADRIC study (MADrid RIesgo Cardiovascular)
the prevalence of diabetes in the Community of Madrid is 6.6%. The
population served in our health area, according to the last census of
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2017 is of 560,000 inhabitants. Therefore, 36,960 diabetics can be
estimated, which, according to the recommendations, should have at
least two annual measurements of Hb1Ac. According to the data
obtained, 8,896 patients have more than one annual control of
HbA1c requested, it does not approximate the number of diabetics
estimated according to the prevalence data. The HbA1c test would
not be correctly requested, the laboratory should determine, at least
73,920 to be able to take a proper control of diabetic patients.
doi:10.1016/j.cca.2019.03.601
T275
Correlation between neutrophil-lymphocyte ratio and insulin
resistance in patients with type 2 diabetes mellitus
R. Mijovicb, S. Nikolicb, D. Oluskia, B. Ilincicb
a
Center for Laboratory Medicine, Clinical Center of Vojvodina, Novi Sad,
Serbia
b
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of Novi Sad, Faculty of Medicine, Department of Pathophysiology and
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Background-aim
Since neutrophils play a dominant role in inﬂammation, neutrophil-lymphocyte ratio (NLR) is thought to be a good indicator of
systemic inﬂammatory response. The aim of the study was to
evaluate association of neutrophil-lymphocyte ratio and insulin
resistance in patients with type 2 diabetes mellitus (T2DM).
Methods
This study included 50 patients with T2DM. 30 healthy age and
gender matched subjects were included in control group. Total
leukocyte, absolute neutrophil and lymphocyte count, glucose and
insulin level, in a fasting state, were measured by standard
laboratory methods on automated analyzers for all study participants. Homeostasis model assessment–insulin resistance index,
HOMA–IR, is calculated by presented formula: HOMA-IR= glucose
× insulin/22,5. NLR was calculated as the simple ratio between the
absolute neutrophil and lymphocyte count, which were both
obtained from the same automated blood sample.
Results
There are statistically signiﬁcant higher values of total leukocyte
count (7.22±1.95 vs. 6.04±1.59; pb0.01), absolute neutrophil count
(4.20±1.68 vs. 3.22±1.04; pb0.01), NLR (2.10±1.60 vs. 1.56±0.62;
pb0.05) and HOMA-IR (6.14±2.61 vs. 2.41 vs. 1.06±0.64; pb0.01) in
study group compared to controls. Strong positive correlations
between NLR and HOMA-IR (r=0.447; pb0.01) and NLR and insulin
level (r=0.337; pb0.05) were observed in study group.
Conclusions
Positive correlation of increased NLR with presence of insulin
resistance may indicate strong link between inﬂammation and
pathogenesis of insulin resistance.
doi:10.1016/j.cca.2019.03.602

T276
The importance of health economics modeling in assessing costs
of point-of-care HbA1c monitoring of patients with diabetes
mellitus type II in high-income countries
F. Navarrob, R. Hrena, A. Boltyenkovc
Siemens Healthcare Diagnostics GmbH, Vienna, Austria
b
Siemens Healthcare Diagnostics Inc., Norwood, MA, USA
c
Siemens Healthcare GmbH, Erlangen, Germany

a

Background-aim
To show the importance of health economics modeling when
assessing costs of HbA1c monitoring in the point-of-care setting
(POC) in the high-income countries.
Methods
We developed budget-impact model (BIM) that compared
strategies of using POC or conventional laboratory-diagnostics
(LD) HbA1c monitoring in patients suffering from diabetes mellitus
(DM) type II. In BIM, we followed a cohort of patients diagnosed
with DM type II in Belgium, Germany, Switzerland, United
Kingdom, Australia and the United States for the period of 15
years and estimated the HbA1c test costs, HbA1c test follow-up
costs, and costs of complications (amputation, cataract extraction,
kidney failure, heart failure, stroke, and microvascular disease)
using the local data.
Results
In patients with DM type II, POC HbA1c monitoring resulted in
the following average saving per patient in the cohort when
compared to conventional LD monitoring: €150 in Belgium, €237 in
Germany, €432 in Switzerland, €524 in United Kingdom, €880 in
Australia, and $974 in the United States.
Conclusions
Our budget impact analysis predicts that the POC HbA1c
monitoring in patients suffering from DMII may reduce diabetesrelated heath care costs in several jurisdictions with welldeveloped healthcare systems. This ﬁnding has important potential
implications for transforming care management of the
diabetic population and reimbursement of HbA1c testing
methodologies.
doi:10.1016/j.cca.2019.03.603
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Background-aim
The current literature data indicate the impact of low levels of
vitamin D on glucoregulatory mechanisms, especially in obese, nondiabetic subjects.
The aim of this study was to estimate the degree of insulin
resistance, peripheral insulin sensitivity in order to study glucoregulatory mechanisms, as well as to estimate the relation
between vitamin D levels and aforementioned glucoregulatory
parameters in the group of obese, non-diabetic subjects.
Methods
In the research, there were 30 obese and 30 non-obese, age and
sex matched subjects. A two-hour oral glucose tolerance test (OGTT)
was performed to all participants, vitamin D levels as well as
triglicerides, total, LDL and HDL cholesterol levels. Based on glucose
and insulin values obtained from OGTT, we calculated the indices of
insulin resistance and insulin sensitivity (homeostatic model assessment indices: HOMA-IR and HOMA-S, insulin sensitivity Stumvoll
index and McAuely index, as well as lipid indices (visceral adiposity
index (VAI), lipid accumulation product (LAP), lean body mass index
(LBM) and body fat percentage (Fat%)).

SGLT2 inhibitors. The HbA1c is a glycoprotein formed by a direct
reaction between blood glucose and hemoglobin. HbA1c titers are
signiﬁcantly higher in patients with prolonged periods of hyperglycemia. In terms of health outcomes, HbA1c can be used as a measure
of the metabolic control of diabetes within a group of individuals.
The HbA1c test has been used as a measure of population health.
Methods
We analyzed 123386 HbA1c samples of outpatients between the
years 2009 to 2018 (65018 females, mean age 59.5 years; and 58368
male, mean age 61.3 years). We consider two periods: 2009 to 2013
(P1: n=43699), and 2014 to 2018 (P2: n=79687). We partitioned
the population each period by sex: females (P1F: n=22220 and P2F:
n=42798), and males (P1M: n=21479/P2M: n=36889). For the
analysis by age were considered outpatients among 40 and 80 years:
females (P1Fa: n=17720/P2Fa: n=32768), and males (P1Ma:
n=18341/P2Ma: n=30327). We classiﬁed HbA1c values taking into
account the cut-off values: 6.5% (48 mmol/mol) and 7.0% (53 mmol/
mol). Mean (SD) of HbA1c, and percentage of patients with HbA1c
greater than cut-off values were, calculated by sex, age and period.
InfoStat (UNC) software was used.
Results

Results
Between these two groups, signiﬁcant differences have been
determined with all analysed parameters, except for total cholesterol
and LDL cholesterol levels. Statistically signiﬁcant positive correlations were determined between vitamin D levels and HOMA-S, as
well as between Stumvoll and McAuley indices. However, negative
correlation was found between Fat% i HOMA-IR. It has been
determined that vitamin D levels are independently and statically
related to Fat% i HOMA-S index.

Mean (SD) HbA1c: P1F and P1M: 6.02% (1.15) and 6.17% (1.29);
P2F and P2M: 5.95% (1.13) y 6.21% (1.36). By age group: P1Fa and
P1Ma: 6.07% (1.13) and 6.21% (1.30); P2Fa and P2Ma: 6.02% (1.14) y
6.28% (1.38). Outpatients with HbA1c N6.5% were, respectively for
P1F and P1M: 19.9% and 25.5%; for P2F and P2M: 19.1% and 26.7%;
for P1Fa and P1Ma: 20.9% and 26.3%; P2Fa y P2Ma: 20.5% y 28.3%.
Outpatients with HbA1c N7.0% were, respectively for P1F y P1M:
13.1% and 17.6%; P2F and P2M: 11.6% and 18.0%; for P1Fa and P1Ma:
13.6% y 18.3%; for P2Fa and P2Ma: 12.5% and 19.1%.

Conclusions

Conclusions

The tested group of obese subjects showed statistically lower
vitamin D values compared to the control group of healthy, nonobese people. Vitamin D is independently connected with peripheral
insulin sensitivity and body fat percentage.

During the last decade, and in accordance with HbA1c levels, the
appearance of new drugs for the treatment of diabetes did not
signiﬁcantly modify the percentage of patients with inadequate
glycemic control. According to HbA1c levels in adults, males exhibit a
worse control of diabetes.

doi:10.1016/j.cca.2019.03.604
doi:10.1016/j.cca.2019.03.605
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Evolution of glycosylated hemoglobin (HbA1c) testing in outpatients. A decade (2009 – 2018)
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Background-aim
Of the last decade we highlight two facts: more than ﬁfty percent
of argentine population is overweight or obese, and the appearance
of new drugs for the treatment of diabetes: DPP-4 inhibitors and

High resolution HbA1c separation using the Sebia Capillarys 3
Tera
M. Prout, M. Doheny, P.M. O’shea
Department of Clinical Biochemistry, Saolta University Health Care
Group (SUHCG), University Hospital Galway, Ireland
Background-aim
The Capillarys 3 (CAPI3) is an automated analyser based on
capillary zone electrophoresis and Ultra Violet detection for the
quantitative analysis of HbA1c. The aim of this study was to evaluate
the performance of the Sebia capillary electrophoresis method for
the routine quantitation of HbA1c.
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Methods
Assay performance characteristics were assessed in accord with
Clinical Laboratory Standards Institute guidelines. Linearity was
evaluated by serially diluting two patient samples with almost
identical haemoglobin concentrations (15g/dL) and HbA1c values of
120 and 29 mmol/mol. Four samples with target values assigned by
an IFCC reference method were employed to determine assay bias.
The method was compared to the Menarini HA-8160V High
Performance Liquid Chromatography analyser using 145 patient
samples with HbA1c concentrations that ranged from 16-147 mmol/
mol and Bland-Altman difference plot and Passing-Bablok regression
analysis. Stability of HbA1c was assessed using two patient samples
with HbA1c concentrations of 73 mmol/mol and 36 mmol/mol
stored at room temperature (RT) and 4°C respectively with both
samples being reanalysed daily for 15 days.
Results
The method was linear to a HbA1c concentration of 71 mmol/mol.
Both within and between run analytical variation (CVA%) at a mean
HbA1c concentration of 36 mmol/mol and 71 mmol/mol was b2%.
The observed deviations from the IFCC reference target HbA1c values
of 26, 48, 116 and 127 mmol/mol were 0.53, 0.59, 1.05 and 1.46
mmol/mol, providing for a mean assay bias of b2%. HbA1c was
determined to be stable in ethylenediaminetetraacetic acid whole
blood stored at either RT or 4oC for 15 days. Method comparison
provided a Passing Bablok Regression equation of: Y = 1.018+0.1
with the Pearson’s correlation coefﬁcient (r) 0.997.

from any associated co-morbidities. The fasting venous blood sample
of the study participants was analysed for blood sugar (FBS), insulin,
insulin resistance, lipid proﬁle, HbA1c, and miR21-5p. Anthropometric evaluation was done to assess obesity as Body mass index. Fold
change expression was done using miR19 as reference miR. The data
was analysed statistically using SPSS 21 for mean and Standard
deviation of biochemical parameters and ANOVA was used to assess
the inter-group difference. Receiver operator curve (ROC) was
plotted for miR21-5p taking HbA1c as the gold standard to
determine its strength as a potential biomarker.
Results
The study reports of a signiﬁcant difference across the three
groups healthy controls, pre-diabetes and type diabetes for FBS
(p=0.00001); insulin (p=0.008); HOMA-IR (p=0.002); HbA1c
(p=0.00001); Total cholesterol (p=0.00001) and CtmiR21-5p
(0.013). Further fold change expression of miR21-5p after normalization using miR19 as reference miR was 5.9380 for pre-diabetes
and 2.7894 for type 2 diabetes patients. The analysis of ROC curve for
miR 21 in pre-diabetes and type diabetes showed a sensitivity of
74.2% (CI 95%) in type 2 diabetes mellitus and 25.8% (95% CI) in prediabetes.
Conclusions
The current study results advocate miR21-5p-5p may be used as a
potential biomarker in obese type 2 diabetes mellitus patients,
although it may not be sensitive enough for obese pre-diabetic
subjects.

Conclusions
doi:10.1016/j.cca.2019.03.607
This study demonstrates that the analytical performance of
the CAPI3 for HbA1c measurement meets desirable analytical quality
goals for precision and bias and is judged ﬁt for its intended use.
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uNGAL - An early marker for kidney injury in patients with type I
diabetes mellitus
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A pilot study of micro RNA21-5P as a potential biomarker in
obese pre-diabetes and type 2 diabetes mellitus
P. Purohit, D. Roy, A. Modi, P. Sharma, R. Shukla
All India Institute of Medical Sciences Jodhpur, India

Background-aim
Diabetes mellitus has emerged as a major health problem
worldwide. The currently used biomarkers for DM like glycated
hemoglobin and assessment of blood glucose level can be detected
when the disease is already established. However, diagnosis of
disease at early stages and prediction of population at a higher risk
require identiﬁcation of speciﬁc markers that are sensitive enough to
be detected at early stages of disease.
The current study aimed to analyse the circulating miR21-5p as a
potential biomarker in obese pre-diabetics and type 2 diabetics.
Methods
The study included 30 type 2 diabetics, 10 pre-diabetics and 10
age and gender matched healthy controls. All the subjects were free

Background-aim
Neutrophil gelatinase-associated lipokalin (NGAL) is a member
of the lipocalin protein family. The urine NGAL might be an
important factor in the pathophysiology of renal adaptation to
DM, probably as a defensive mechanism aiming to reduce the
tubular damage.
The aim is to evaluate the level of urinary NGAL as a marker of
tubulointerstitial damage in patients with type 1 diabetes mellitus
(T1DM) comparing to the level of albuminuria.
Methods
The study included 39 patients with T1DM lasting for more than 5
years, classiﬁed into two groups according to the albumin/creatinine
ratio (ACR): normal (b 3mg/mmol) and mildly increased (3-30mg/
mmol). uNGAL was quantitatively measured in a spot urine probe
using particle-enhanced turbidimetric immunoassay (BioPorto). The
statistical analysis was made using SPSS, v19.
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criteria using BMI (ε25 kg/m2 for women and ε27 kg/m2 for men)
instead of waist circumference.

Results
The patient group consists of 39 children (23 female and 16
male), the middle age is 14.2±2.5 years. 82.4% of the patients were
with normoalbuminuria and 17.6%- with microalbuminuria. Mean
uNGAL levels were signiﬁcantly higher in the microalbuminuric
group (92.24±99.14 ng/ml vs 18.10±21.97 ng/ml in the group with
a normal ACR; p=0.001). ROC analysis showed that an uNGAL level
of 23.8 ng/ml was the optimal cut-off value for predicting the
diabetic kidney injury. The sensitivity was 80.0%, speciﬁcity -85.2%.
The area under the curve (AUC) was 0.778. The mean uNGAL/
Creatinine ratio levels were signiﬁcantly higher in the microalbuminuric group (14.07±12.30 g/mmol vs 2.65±3.56 g/mmol in
the group with a normal ACR ; pb0.001). ROC analysis showed that
an uNGAL/Creatinine ratio level of 8.84 g/mmol was with a
sensitivity of 60.0% and a speciﬁcity 92.6%. An uNGAL/Creatinine
ratio level of 1.71 g/mmol was with a sensitivity 80.0% and a
speciﬁcity 59.3, AUC was 0.785. A positive correlation was found
between uNGAL and ACR (r=0.430, p=0.008).
Conclusions
The uNGAL may be used as an early marker for the kidney
damage in T1DM. More studies are needed to conﬁrm our results and
to detect the underlying mechanism of the tubular injury in the
diabetic patients.

Results
We found that, in non-MetS group, SUA level was positively
associated with all parameters of both MetS and non-MetS
components, and negatively with HDL-C. While in MetS group, SUA
level was associated, in the same way, with only TG, HDL-C, BUN, Cr,
AST and ALT. However, these results were found with sex difference,
especially in non-MetS group. Association between SUA and FBS,
HDL-C, LDL-C and ALP were not observed in non-MetS male, while
association with all parameters were found in non-MetS female.
Furthermore, in MetS male, SUA was negatively associated with SBP
and FBS, and positively with BUN, Cr, and LDL-C; while positively
associated with TG, BUN, Cr and LDL-C, and negatively with ALP were
found in MetS female.
Conclusions
In conclusion, the association of SUA and the components of MetS
and non-MetS were found with sex difference, with more associate
in non-MetS female than non-MetS male. These may be indicated
that non-MetS female with higher level of SUA is associated with
MetS than non-MetS male.
doi:10.1016/j.cca.2019.03.609

doi:10.1016/j.cca.2019.03.608
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Association between serum uric acid and the components of
metabolic syndrome and non-metabolic syndrome: Sex difference
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Renopancreatic transplantation in type I diabetic patients:
Experience in our institution
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Background-aim

Background-aim
The purpose of this study was to evaluate the association
between serum uric acid (SUA) and the components of metabolic
syndrome (MetS) [body mass index (BMI), systolic blood pressure
(SBP), diastolic blood pressure (DBP), fasting blood sugar (FBS),
triglyceride (TG), and high-density lipoprotein cholesterol (HDL-C)],
and non-MetS [blood urea nitrogen (BUN), creatinine (Cr), total
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C) aspartate aminotransferase (AST), alanine aminotransferase (ALT), and
alkaline phosphatase (ALP)], in MetS and non-MetS subjects.

Diabetes mellitus type 1 (DM1) is characterized by inability to
produce insulin due to autoimmune destruction of pancreatic ®
cell. C-peptide (C-pep) measures insulin reserve as it is released
together with insulin in equimolar amounts. In patients with
DM1 there is no production of C-pep or it is decreased. Transplantation objective is normalization of serum levels of glucose,
glycated hemoglobin (HbA1C) and C-pep values, without insulin
requirement.
The aim is to compare the progress in a year of glycemia, HbA1C,
C-pep and creatinine in patients with DM1 who received a
simultaneous kidney and pancreas transplantation at CEMIC hospital.

Methods
Methods
Data of annual health check-up population at Faculty of
Associated Medical Sciences, Khon Kaen University, during 2015 to
2017 (n = 2,771; 1,211 male and 1,560 female) were analyzed. MetS
was diagnosed according to the modiﬁed National Cholesterol
Educational Program Adult Treatment Panel III (NCEP-ATP III)

Results of patient samples were analyzed at transplantation
moment and one-year post transplant. Parameters studied were:
glycemia, C-pep, HbA1C and serum creatinine on Roche Cobas 6000
analyzer. 29 simultaneous transplants were performed in DM1
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patients who were on dialysis (54% male). Mean age was 24. Mean
time between diagnosis and transplant was 23 years.

asociation with MS, before and after Roux-en-Y gastric bypass
(RYGB).

Results

Methods

Survival one-year post transplant was 90%. Both grafts functions
were achieved in 62%. For unsuccessful transplants, 7 patients lost
pancreas and 1 both. All of them started with C-pep b0.2 nmol/L.
Averages values of glucose were 254 g/dL, creatinine 5.8 mg/dL and
HbA1C 7.9%, the last exceeding in 69% of cases recommended value
(HbA1C b7%) for diabetic patients with good metabolic control. After
one year, in successful transplants average glucose was 91 g/dL, Cpep 1.84 nmol/L, creatinine 1.31 mg/dL and HbA1C 5.6 %. In those
patients with pancreatic graft loss or both, mean glucose was 240 g/
dL, C-pep b0.2 nmol/L, and HbA1C 8.3%.

The study included 30 non-obese and 82 morbidly obese subjects
underwent laparoscopic RYGB. Morbidly obese subjects were studied
before and 6 months after RYGB. Serum biochemical variables were
measured. Paraoxonase, lactonase and arylesterase activities were
analyzed. MS was deﬁned according to International Diabetes
Federation (IDF) diagnostic criteria. Morbidly obese subjects were
classiﬁed according to the number of MS criteria they met (0-1-2
criteria, 3 criteria, 4-5 criteria). Atherogenic Index of Plasma (AIP)
was calculated.
Results

Conclusions
Results showed that successfully transplanted patients normalized blood glucose, HbA1C and C-pep levels in the period evaluated.
In some cases, we observed C-pep higher than reference value and
glycemias b70g/dL, which may be due to graft drainage performed
systemically and not to portal circulation that increase insulin.
Results obtained in our institution show that renopancreatic
transplant is an effective therapeutic alternative for patients with
DM1 and terminal nephropathy.
doi:10.1016/j.cca.2019.03.610
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Background-aim
The relationship between HDL and metabolic syndrome (MS) is
complex because MS does not depend only of HDL levels. However, it
is only known that the paraoxonase activity of HDL decreases as the
number of metabolic alterations typical of the MS increases. We aim
to analyze the antioxidant capacity of HDL (paraoxonase, lactonase
and arylesterase activities) in subjects with morbid obesity and its

Paraoxonase and arylesterase activities were similar between the
three groups of morbidly obese subjects, with similar levels postsurgery. The presence of a greater number of diagnostic criteria for
MS in morbid obesity is associated with the increase in lactonase
activity (pb0.05), a decrease in the antioxidant activity of glutathione
peroxidase (pb0.05) and an increase in the levels of 8-isoprotane
(pb0.05), the ﬁnal product of lipid oxidation. After RYGB, lactonase
activity decrease regardless of whether or not they have MS
(pb0.05), normalizing their levels except into the group of 4-5
criteria, in which its level is still high (pb0.05). Also, the presence of a
greater number of diagnostic criteria for MS is associated with an
increased risk of atherosclerosis, both of which are reduced after
bariatric surgery.
Conclusions
The increase in lactonase activity in morbid obesity is associated
with the presence of a greater number of diagnostic criteria for MS,
being also associated with an increased risk of atherosclerosis.
Acknowledgements
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Background-aim
At present, adipose tissue is considered as an endocrine organ
that produces a number of biologically active substances, among
which adipokines are considered as markers of increased
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cardiovascular risk. Adipokines of epicardial fat are directly secreted
into the coronary arteries, provoking atherogenesis and the
resulting acute coronary events. It is also of interest to study the
adipokine proﬁle of adipocytes of different localizations, and the
data on the effect of insulin on adipokin expression are contradictory. To study the indicators of adipokine status - the content of
leptin, the receptor for leptin SOB-R and adiponectin in the
epicardial and subcutaneous adipose tissue, as well as the effect
on adipokine insulin proﬁle.

Background-aim

Methods

Methods

Adipocytes were isolated from the samples of subcutaneous
(SAT), epicardial (EAT) and perivascular (PVAT) adipose tissue, and
which were taken during coronary artery bypass surgery (n = 44).
Isolated adipocytes were cultured with glucose at a concentration of
5.3 mmol/l and various insulin concentrations close to that in vivo
(10–8, 10–9, 10–10 Moles). Before and after incubation (24 hours),
the content of leptin, its soluble receptor (SOB-R), adiponectin was
determined by the ELISA method. All study was carried out in
compliance with the Helsinki Declaration, and its protocol was
approved by the Ethical Committee of Research Institute. Statistical
analysis was performed using Statistica 9.0. All patients gave written
informed consent to participate in the study.

74 postmenopausal women with NFG at baseline were divided in
two groups: gr I (women with baseline and 5-years follow-up NFG)
and gr II (women with baseline NFG who progressing to IFG). Plasma
glucose and serum CRP were measured on the Architect ci8200
(Abbott Diagnostics). Serum insulin was measured by ELISA (DRG).
HOMA-IR was calculated by dividing fasting insulin concentration
(mU/L) and glucose concentration (mmol/L) by 22.5.

Results
Subcutaneous and epicardial fat differ in the quantitative
content of adipokines. So in epicardial adipocytes, the content of
leptin and SOB-R is on average 2 and 2.5 times higher, respectively,
than those of subcutaneous fat. At the same time, in adipocytes of
epicardial fat, the adiponectin content, on the contrary, is 25%
lower compared with subcutaneous adipocytes. The dependence of
the content of adipokines on the concentration of insulin was
revealed. So with an increase in the concentration of insulin from
10-10 to 10-8 Moles, the content of leptin decreased by 33%, SOB-R
by 17.5%; at the same time, adiponectin content, on the contrary,
increased by 69%. In adipocytes of subcutaneous fat with an
increase in the concentration of insulin from 10-10 to 10-8 Moles,
the content of leptin decreased by 28%, SOB-R by 17.5%, the content
of adiponectin increased by 14%.

The transition from the normal fasting glucose (NFG) to impaired
fasting glucose (IFG) may take many years. There is a need to
identify additional biomarkers that may be helpful in assessing the
risk of developing IFG in subjects with NFG. The aim of this study is
to determine the diagnostic utility of HOMA-IR and CRP in assessing
the risk of IFG in middle-aged postmenopausal women with NFG in
5-years prospective study.

Results
The women in group II had moderately higher a mean
concentration of glucose and median of insulin concentration
(pb0.05). The concentration of CRP was signiﬁcantly elevated in
group II (pb0.001). The increase in the probability of IFG, when the
value of the marker concentration increased by 1 standard deviation,
was about two times higher for CRP-based model than for model
including HOMA-IR, even after adjusting for waist circumference.
The areas under the ROC curves for the measured parameters were:
0.71 for CRP and 0.61 for HOMA-IR.
Conclusions
The concentration of CRP seems to be a better marker than
HOMA-IR for predicting risk of developing IFG in middle-aged
postmenopausal women with baseline NFG.
doi:10.1016/j.cca.2019.03.613

Conclusions

T287

Adipocytes of subcutaneous and visceral fat in patients with
coronary heart disease have different adipokin status, differing in
insulin sensitivity in vitro. An increase in the insulin content more
changes the adipokine proﬁle of epicardial adipocytes. Insulin
resistance, against the background of which an acute coronary
syndrome develops, reduces the cardioprotective effect of
adiponectin.

Are variations of glycated hemoglobin given by the freestyle
device accurate?

doi:10.1016/j.cca.2019.03.612
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Background-aim
Continuous glucose monitoring (CGM) by interstitial glucose
ﬂuid monitoring is a major recent improvement in the global care
of diabetic patients. The FreeStyle Libre (FSL) allows CGM, but
can also provide an estimated glycated hemoglobin (eA1C)
based on serial interstitial glycaemia. Several studies showed a
good correlation between eA1C and measured glycated hemoglobin
(A1C) in cross-sectional designs. However, physicians and patients
are also vigilant about variations of HbA1c. In the current study, we
studied the ability of the FSL to correctly estimate such variations of
A1C.
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Methods
Patients from our University hospital with the following criteria
were considered: type 1 diabetes with FSL and two values of A1C
within an interval of 80 to 100 days, values obtained from FSL (Abbot
Diabetes Care) on one part and the laboratory (HPLC, HA8180,
Menarini) on the other part. The values should be obtained within
the same period (±8 days). According to biological variation of A1C
measurement, a change in A1C concentration of minimum ±6% was
considered as clinically signiﬁcant. Accordingly, the patients were
classiﬁed with the two techniques as stable, “improving” (value
decreased) or “worsening” (value increased).

after a result between 6.5-7.0%, as inappropriate if a new test was
requested N6 months and as lack of follow-up if there was no further
test request.
In the case of patients with an unstable glycemic control
(HbA1cN7.0%), a test request in a period δ3 months was considered
as adequate. Three categories were established in this group: 7.1%8.0%, 8.1%-10.0% and HbA1cN10.0%.
The Squared-Chi and the Student’s t-tests were used for statistical
analyses and signiﬁcance was set at 0.05.
Results

Fifty-two patients were included in the analysis (35 women) with
a mean age of 60±13 years and a mean A1C of 7.5±0.8% (FSL eA1C:
7.6±0.8%). Variations and classiﬁcations of patients were concordant
between A1C and eA1C for 33 patients (63%): 29 stable, 3 worsening
and 2 improving. No severe discrepancies were observed, i.e.
worsening with one method and improving with the other (or the
opposite). Nineteen (37%) were however discordant. Eleven patients
were considered as stable by eA1C, whereas signiﬁcant variations
were observed with A1C (10 “worsening” and 1 “improving”) and 8
patients were stable with A1C whereas signiﬁcant variations
observed by eA1C (7 “worsening” and one “improving”).

A total of 110040 results from 46192 patients were included.
17.6% of patients moved between primary care and endocrinologist’s
ofﬁce for glycemic control, without established criteria between both
departments.
A better follow-up was seen in patients with a proper glycemic
control (6.5-7.0%) than for those with unstable control (N7.0%)
(pb0.001). Statistical differences were seen in the optimal follow-up
between the different categories with HbA1cN7% (pb0.001).
Since no differences in age or HbA1c values which could explain
such variability, there might be uncontrolled variables in this study
which should have been considered, thus representing potential
limitations; as the existence of patients with less strict control
requirements and the lack of laboratory testing due to the use of
POCT devices for HbA1c in the endocrinologist’s ofﬁce.

Conclusions

Conclusions

In this study, we showed that variations of A1C are correctly
assessed by eA1C in two-third of the patients. In the remaining third,
discrepancies are observed between stable and others, but “improving” patients are never classiﬁed as “worsening” (or the inverse).

There is a great variability in the follow-up of the diabetic
patients, being especially remarkable for patients with HbA1c values
N10%, where lack of follow-up was reported to be up to 21%.
Our study highlights the need of a better protocol between
primary care and endocrinologists for monitoring of HbA1c concentrations in order to prevent possible complications of diabetes.

Results

doi:10.1016/j.cca.2019.03.614

doi:10.1016/j.cca.2019.03.615
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Request adequacy of glycated hemoglobin (HbA1C) in the
management of diabetes mellitus
J.A. Delgado RodrÍguez, D. Morell GarcÍa, D. Ramos Chavarino, A.C.
Tarazona Pastor, I. Llompart Alabern, J.M. BauÇa RossellÓ
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain

T289
“Chemokine receptors CCR2, CMKLR1 expression pattern
matching to the levels of their respective ligands CCL2, RvE1 in
the inﬂammatory response of insulin resistance in rheumatoid
arthritis”

Diabetes mellitus is a chronic and progressive pathology, with a
worldwide prevalence of 9%. The aim is to assess the request
adequacy of HbA1C measurements in the follow-up of individuals
with diabetes mellitus in our area.

G. Diaz-Rubioc, M. Vazquez-Del Mercadod, P. Madrigal-Ruizc, F.
Corona-Merazc, M. Aguilar-Aldretec, F. Flores-Alvaradoc, F. PerezVazqueza, A. Ibarra-Ortegab, R. Navarro-Hernandezc
a
Universidad de Guadalajara, Doctorado en Farmacologia, Mexico
b
Universidad de Guadalajara, Maestria en Nutricion Humana, Mexico
c
Universidad de Guadalajara, UDG-CA-701, Mexico
d
Universidad de Guadalajara, UDG-CA-703, Mexico

Methods

Background-aim

Observational retrospective study between 2014-2017. We
included requests for diabetic patients with a record of HbA1cε6.5%,
quantiﬁed by HPLC HA-8180V (Menarini/ArkrayAdams, US) using
the NGSP certiﬁed method.
Under the ADA 2017 recommendations, the follow-up was
considered as optimal if a new HbA1c was requested δ6 months

Rheumatoid arthritis (RA) is a chronic, systemic and inﬂammatory
disease of unknown etiology. An association between inﬂammatory
activity of RA and insulin resistance (IR) has been suggested, also 55%
of incidence of IR has been reported in patients with RA. The
relationship between systemic inﬂammation and IR has been demonstrated, however, answerable factors for IR and its impact on the

Background-aim
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pathogenesis of RA are not yet fully described. The inﬂammatory
process leads to the activation and migration of monocytes to inﬂamed
tissues, this mechanism is carried out by the chemokines system
(CCR2/CCL2, CMKLR1/RvE1). The increase in the expression of these
chemokine receptors and the interaction with their ligands can
potentiate the process of chronic inﬂammation in both RA and RI.
We aimed to identify differences in relative expression of CCR2
and CMKLR1 according to immunometabolic impairment and
increased adiposity in patients with RI in AR.
Methods
We included 174 women: 100 healthy and 74 RA patients
classiﬁed according to Stern criteria with and without IR. Body
fat storage was evaluated using bioelectrical impedance and
biochemical markers by routine methods. The serum levels of
insulin, CCL2 and RvE1 by ELISA. Relative expression measures of
CCR2 and CMKLR1 (RPS28 as housekeeping gene) with SYBR green
quantitative reverse transcription polymerase chain reaction
and 2-ΔΔCT method, were assessed in association with clinical
outputs.
Results
Increased measurements (Pb0.05) were observed in body fat
storage and immunometabolic markers, in the following arrangement: AR/RIN ARN control group. Both CCR2 and CMKLR1 relative
expression were higher (2.1 and 2.3 times more, and 1.4 and 1.8
times more, respectively) in RA/RI and RA patients versus healthy.
RvE1 levels were increased in RA, and CCL2 in RA/IR patients it
correlate with adiposity and metabolic markers (r = -0.28 to 0.47,
Pb0.05).
Conclusions
The increase in the levels of the measured chemokine systems
indicate redundancy in the inﬂammatory process without resolving
capacity. The results show that both CCR2 and CMKLR1 have a
similar expression pattern matching to the levels of their respective
ligands, in the context of the inﬂammatory response manifested in
the development of IR in RA.

Methods
Our laboratory data base was formed by 253 diabetic type 2
primary care patients, with negative viral markers of hepatitis B and
C. The sample was divided into two groups: b65 years (n=119) and
ε65 years (n=134), due to the cut-offs correction joined to the aging.
To calculate each score, data of age, body mass index (BMI),
platelet count (XN Sysmex), serum levels of aspartate aminotransferase, alanine aminotransferase and albumin (AU5800 Beckman
Coulter) were obtained. NFS is used to screen liver ﬁbrosis in
metabolic syndrome, for this reason, we subtracted the constant
factor 1.13 associated to “diabetes”, because in this data base,
“diabetes” is not a discriminating variable.
FIB-4 and NFS values obtained were compared to FIB-4 cut-offs
(b1.30-N2.67 for b65 and b2-N2.67 for ε65) and to NFS cut-offs (b1.46-N0.68 for b65 and b0.12-N0.68 for ε65) respectively, to estimate
hepatic ﬁbrosis and evaluate the agreement between scores.
Results
In the b65 group, regarding FIB-4, 78% of patients had not hepatic
ﬁbrosis, 17% were indeterminate and 5% had advanced ﬁbrosis. Using
the NFS, 76% of patients had not hepatic ﬁbrosis, 22% were
indeterminate and 2% had advanced ﬁbrosis.
In the ε65 group, FIB-4 classiﬁed the 81% of patients as not
hepatic ﬁbrosis, the 12% as indeterminate and the 7% as advanced
ﬁbrosis. Using the NFS, 84% of patients had not hepatic ﬁbrosis, 12%
were indeterminate and 4 % had advanced ﬁbrosis.
Both scores agree in the 80% of patients.
Conclusions
Both scores have similar capacity to exclude ﬁbrosis. FIB-4 detects
more cases of advanced ﬁbrosis, but it is not so important because
the patients with indeterminate and presumed advanced ﬁbrosis are
candidates to secondary care referral. The applicability of FIB-4 is
better than NFS because this score can be generated directly by the
laboratory in diabetic patients.
doi:10.1016/j.cca.2019.03.617

doi:10.1016/j.cca.2019.03.616
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Identiﬁcation of oxygen-18 isotope of breath carbon dioxide as a
non-invasive marker to distinguish type 1 and type 2 diabetes

Comparison of two scores to evaluate hepatic ﬁbrosis in diabetic
type 2 patients

C. Ghoshb, M. Pradhana
a
Satyendra Nath Bose National Centre For Basic Sciences, India
b
University of Waterloo, Canada

P. Gabriel Medina, R. Barquín Del Pino, R.M. López Martínez
Clinical Biochemistry, Vall d’Hebron Hospital, Barcelona, Spain

Background-aim

Background-aim
Diabetic patients with nonalcoholic fatty liver disease (NAFLD)
have a high risk of liver ﬁbrosis. Two scores, Fibrosis-4 (FIB-4)
index and NAFLD ﬁbrosis score (NFS), have been proposed to
exclude hepatic ﬁbrosis and to detect advanced ﬁbrosis in these
patients.
The aim of this study was to know the degree of concordance
between both scores to assess the prevalence of signiﬁcant ﬁbrosis
and cirrhosis in diabetic type 2 patients.

There is a pressing need to develop a new and an effective strategy
for early detection of T1D and to precisely distinguish T1D from type 2
diabetes (T2D). The aim of the present study was to ﬁnd out the
potential link between the erythrocytes carbonic anhydrase (CA)
activity and 18O-isotopic exchange of breath CO2 in T1D and T2D.
Methods
Fasting and post-dose breath and blood samples were collected
simultaneously after ingestion of 75-gm normal glucose dissolved in
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150-mL water. Blood samples were analysed to measure the CA
activity. The breath samples were utilised to measure the carbon
dioxide isotopes (12C16O16O, 13C16O16O and 12C16O18O) by a laser
based high-precision carbon dioxide isotope analyzer.
Results
The CA activities are markedly altered during metabolism of T1D
and T2D and this facilitates to oxygen-18 (18O) isotopic fractionations of breath CO2. In our observations, T1D exhibited considerable
depletions of 18O-isotopes of CO2, whereas T2D manifested isotopic
enrichments of 18O in breath CO2, thus unveiling a missing link of
breath18O-isotopic fractionations in T1D and T2D. The optimal
diagnostic cut-off points were determined to be ™DOB18O‰ = 2.1‰
and ⊗CA = 3.15 U/min/mL for screening T1D and T2D individuals.

Results
Chemerin levels were lower in subfertile men compared to
controls even after adjustment for BMI. After adjustment for age,
BMI, smoking, leptin and adiponectin, chemerin associated negatively with LH, E2 and SHBG. Men with elevated LH levels had lower
chemerin levels compared to those with LH levels within the normal
range. Moreover, the ratio of leptin to adiponecting was associated
with the aforementioned parameters.
Conclusions
Even though chemerin has been positively associated with BMI,
inverse association with subfertility suggests that it is independently
linked to reproductive function. Moreover, leptin and adiponectin
may be contributors in the pathogenesis of male subfertility.

Conclusions
doi:10.1016/j.cca.2019.03.619
Our ﬁndings suggest the changes in erythrocytes CA activities
may be the initial step of altered metabolism of T1D and T2D, and
breath 18O-isotope regulated by the CA activity is a potential
diagnostic biomarker that can selectively and precisely distinguish
T1D from T2D and thus may open a potential unifying strategy for
treating these diseases.
doi:10.1016/j.cca.2019.03.618

T292
Association of serum chemerin, leptin and adiponectin levels
with male fertility and reproductive hormones

T293
Patients with arterial hypertension and abdominal obesity:
Biochemical predictors of a violation of the elastic properties of
the vascular wall
K. Avdeevaa, T. Petelinaa, L. Gapona, N. Musikhinaa, L. Zyrianovaa, A.
Kostousovaa, L. Dobrininaa, A. Shcherbininab
a
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Background-aim
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b
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b
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To identify biochemical markers that can initiate a violation of the
elastic properties of the vascular wall in patients with arterial
hypertension (AН) and abdominal obesity (AO)
Methods

Background-aim
Adipokines have pleiotropic effects on tissue homeostasis and
have been shown to affect both sex steroid production and action.
Among adipokines the newly characterized chemokine chemerin is
suggested to inﬂuence testosterone production in males, but
whether serum levels associate with testosterone or male subfertility
remains undetermined.
Methods
Case control study comprising a consecutive group of men from
infertile couples referred to Reproductive Medicine Centre at Skane
University Hospital from 2006 through 2012, and age-matched
controls. Participants were enrolled in years 2011-2013. Males from
infertile couples (n=180) and age-matched controls (n=139) from
the general population were enrolled. Serum concentrations of total
testosterone (TT), calculated free testosterone (cFT), luteinizing
hormone (LH), follicle stimulating hormone (FSH), estradiol (E2)
and sex-hormone binding globuline (SHBG) as well as the
adipokines chemerin, adiponectin and leptin were measured.
Anthropometrics and biochemical parameters of glucose and lipid
metabolism were assessed.

The study included 157 patients (mean age 47.17±8.6 years) divided
into three groups. Gr.1 included 27 healthy subjects with family history of
AH, Gr.2 - 53 patients with AH, Gr.3 - 77 patients with AH and AO. All
groups matched in age and sex. The parameters of 24-hour blood
pressure (BP) monitoring; sphygmography (pulse wave velocity for
elastic arteries on the right or the left (PWV-R PWV-L), cardio-ankle
vascular index (CAVI), augmentation index (R-AI) or the index of growth
of the pulse wave, ankle-brachial index (ABI-R, ABI-L); lipid proﬁle
parameters and lipid peroxidation and antioxidant protection parameters (malonic dialdehyde, catalase, superoxide dismutase, ceruloplasmin); inﬂammatory markers (hs-CRP, TNF-alpha, homocysteine;
endothelial dysfunction markers (endothelin-1, nitrites) were measured
Results
All studied biochemical parameters were signiﬁcantly higher in
Gr.3. Binary regression revealed that patients of Gr.2 and Gr.3 had
possibility of PWV-L increase for 14.7 times in case of initial
cholesterol N5.0 mmol/l and its further growth for 1 mmol/l (odds
ratio (OR) =14.774 b=-0.125, p=0.05; sensitivity 31% and speciﬁcity 86%); in case of initially lowered value of high density
lipoproteins (HDLP) b1.2 mmol/l and its further decrease for 1
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mmol/l, possibility of CAVI growth increases for 13 times (OR=13.08
b=2.571, p=0.040, sensitivity 77% and speciﬁcity 67%). Women of
Gr.3 had possibility of CAVI increase for 69% (OR=0.131, p=0.038
b=2.029; sensitivity 64% and speciﬁcity 82%) in case of initially
elevated endothelin-1 N0.9 fmol/l and its further growth for 1 fmol/l.
Generalized linear model showed that patients of Gr.1 had a
tendency to endothelin-1 increase even in absence of AH.
The increase of R-AI in patients of Gr.2 was connected with the
reliably elevated endothelin-1 (p=0.043). MDA indices in patients of
Gr.3 were connected with CAVI (p=0.038), PWV and R-AI (p=0.027).
Triglycerides level was connected with ABI-R in all groups (p=0.044)
Conclusions
Thus, biochemical markers (such as triglycerides, endothelin-1,
MDA) were identiﬁed and they were reliably correlated with the
elastic properties of the vascular wall, thereby emphasizing the
importance of the biochemical pathogenetic link during the initiation
and development of the vascular wall remodeling process in AH
patients.
doi:10.1016/j.cca.2019.03.620
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The effect of increasing Body Mass Index on sperm quality of
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Results
The mean age of overweight men was not signiﬁcantly different
from control and amounted 30.3±5.7 and 32.7±6 years (p=0.019),
respectively, while the age of the obese group was slightly higher –
36.3±7.3 (p=0.001).
In overweight patients, only PR motility (p=0.002) and percentage of normal morphological forms (p=0.002) were signiﬁcantly
decreased. Men in obesity group had signiﬁcantly reduced sperm
concentration (pb0.001), the total number of sperm in the ejaculate
(pb0.001), PR and total motility (p=0.003) compared to patients
with normal BMI. The levels of accessory sex glands markers
(fructose, citric acid) did not differ among all groups.
Within all patients, a BMI was weakly negatively correlated with
sperm volume (r=-0.03), concentration (r=-0.17) and total number
of spermatozoa in the ejaculate (r=-0, 22); as well as percentage of
normal morphological forms (r=-0.27), PR (r=-0.18) and total
motility (r=-0.22).
Conclusions
Signiﬁcant changes in sperm parameters in overweight men were
detected only in PR motility and percentage of normal morphological
forms. However, the obese group with BMIN30 had a signiﬁcantly
worse quality of ejaculate, in particular concentration, total sperm
count, PR and total motility, normal morphology compared to patients
with normal BMI. No signiﬁcant differences of accessory sex glands
markers in the seminal plasma were found between the patient groups.
doi:10.1016/j.cca.2019.03.621

T295
Effect of HB variants on HbA1c assays in Korea

Background-aim
Obesity is a global health problem of the developed world. It has
been considered as a cause of male infertility. But evidence of
adverse effects of adiposity on semen quality is conﬂicting.
This investigation aimed to study whether increasing of Body
Mass Index (BMI) affects the main sperm parameters and markers of
accessory sex glands.

K. Leea, S. Kima, S. Juna, S.H. Songb, K. Klopproggec, J. Songa
a
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Background-aim

Methods
A total of 152 men who were observed at a reproductive clinic
during 2018 were included in the study. The participants were
distributed into three groups according to the calculated BMI
(weight in kilograms per height in meters squared): control group
(CG) with normal BMI (18.5 - 24.9), overweight or preobesity (25 29.9) and obese (ε30). Patients with leucocytospermia, azoospermia
and with any reproductive system disorders (e.g. genital tract
infections, varicocele, epididymitis, prostatitis) were excluded from
the study.
Semen analysis was performed in accordance to the World Health
Organization guidelines (2010) and included volume, sperm concentration and total count, progressive (PR) and total motility, and
percentage of normal morphological forms. The levels of fructose and
citric acid in the seminal plasma were determined and used to
evaluate the function of accessory sex glands. Difference between the
two groups was considered signiﬁcant when p, determined with
Student’s t-test, was b0.05.

The effect of common Hemoglobin (Hb) variants such as HbS, C,
E, D on HbA1c testing are well elucidated. In Silk road region in China,
especially in Han ethnic group, the most common alpha chain variant
is Hb Queens and common beta chain variants are Hb G-Coushatta,
G-Taipei and HbE. The aim of our study is to evaluate the impact of
common Hb variants observed in Korea on routine methods
compared to IFCC reference measurement procedures (RMP).
Methods
Frozen whole blood samples (n=28) conﬁrmed for Hb variants
by Hb electrophoresis and DNA sequencing in our previous study
were tested for HbA1c quantiﬁcation using Roche cobas® pro (cobas
pro) platform, Roche cobas integra 800 with Tina-quant HbA1c Gen.2
(tina-quant), Sebia Capillarys 2 Flex Piercing (capillarys 2), Bio-Rad
Variant II Turbo 2.0 (VIIT2.0), Bio-Rad D-100 (D-100), Tosoh G8
standard mode (G8), Tosoh G11 standard mode (G11), Arkray
ADAMS HA-8180 (HA-8180), and IFCC RMP using HPLC-ESI-MS.
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Results
For Hb G-Coushatta (n=13), the results from cobas pro, tinaquant, capillarys 2 and D-100 were within the criteria of ±7%
compared to IFCC RMP target values. However, VIIT2.0, G8 and G11
showed considerable negative bias ranged from -10.5% ~ -35.7%. In
addition, no results were obtained from HA-8180. For Hb Queens,
Ube-4, Chad and G Taipei, all methods except G8, G11 and HA-8180
gave accurate results within allowable bias. In terms of Hb G-HisTsou, only cobas pro with -5.4% bias passed the criteria. Regarding
Hb Yamagata, both cobas pro and tina-quant showed positive bias
within the criteria. G8 inversely showed negative bias, -30.1%.
Interestingly, VIIT2.0 and D-100 showed huge amount of
positive bias, 623% and 521%, respectively. The others did not give
any result.
Conclusions
HbA1c results from relatively common Hb variants in Korea using
eight routine assays showed various degrees of bias compared to
target values using IFCC RMP. Among various methods to measure
HbA1c quantiﬁcation, immunoassays including cobas pro and tinaquant were not relatively affected by Hb variants frequently found in
Korean population.
doi:10.1016/j.cca.2019.03.622

T296
Effects of V. meridionale on insulin resistance and HDL function
markers in women with metabolic syndrome: A randomized,
placebo-controlled trial
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Aristizábala, V. Núñeza, G. Ciroa, J. Barona Acevedoa
a
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b
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(N)]- cholesterol to measure HDL cholesterol efﬂux capacity ex vivo.
Changes after consumption of V. meridionale compared to placebo
were analyzed. Due to the heterogeneous nature of MetS, participants were also stratiﬁed by their (median) HDLC in post hoc
analyses (low HDL-c b42.5 mg/dL, n=20; high HDL-c N42.5 mg/dL,
n=20). Pearson and Spearman correlations were determined
according to data distribution.
Results
92.5% of women included had low HDL-c (b50 mg/dL). There
were no signiﬁcant differences in insulin resistance or HDL function
markers between V. meridionale and placebo periods in each group
of women (below or above the HDL-c median). However, after V.
meridionale consumption, we found that changes in HDL-c (V.
meridionale vs. placebo) had a negative correlation with changes in
insulin (r=-0.584, pδ0.05) and HOMA-2 (r= -0.490, pδ0.05), and a
positive correlation with changes in QUICKI index (r= 0.554, pδ0.05)
in women with HDL-c values below median. In addition, changes in
PON1 arylesterase activity/HDL-c had a negative correlation
with changes in resistin (r= -0.462, pδ0.05) in the same group.
Furthermore, in women with HDL-c values above the median,
changes in PON-1 arylesterase activity had a negative correlation
with changes in insulin (r= -0.503, pδ0.05) and HOMA-2 (r=-0.623,
pδ0.05), and a positive correlation with changes in adiponectin (r=
0.507, pδ0.05). Moreover, in this last group, we found a negative
correlation between changes in cholesterol efﬂux and changes in
resistin (r= -0.581, pδ0.05).
Conclusions
V. meridionale consumption did not signiﬁcantly affect insulin
resistance or HDL function markers compared to placebo in women
with metabolic syndrome. However, changes in insulin sensitivity
with V. meridionale consumption were positively associated with
HDL function markers.
doi:10.1016/j.cca.2019.03.623

Background-aim
T297
Low high-density lipoprotein cholesterol (HDL-c) concentration
and HDL particle dysfunction are present in people with metabolic
syndrome (MetS), who develop insulin resistance. The protective
effects of higher consumption of polyphenol-rich fruits are associated in part to improvements in HDL function. Vaccinium
meridionale Swartz is a Colombian berry rich in polyphenols;
however, there are no published studies about its effects in people
with cardiovascular risk factors.
Methods
Forty women (47.2 ± 9.4 years) with MetS according to the ATPIII deﬁnition, were assigned to consume V. meridionale or placebo for
30 days in a double-blind study with a crossover design, separated
by a 4 wk washout period. During the study, participants kept
habitual diet and physical activity records and asked to avoid
polyphenol-rich foods. At the end of each period, MetS parameters,
including blood lipids and glucose, serum paraoxonase- 1 (PON1)
arylesterase activity, PON1 lactonase activity, insulin, adiponectin,
and resistin were measured. PON1/HDL-c, homeostasis model
assessment of insulin resistance (HOMA-IR) index, HOMA-2,
and quantitative insulin sensitivity check index (QUICKI) were
calculated. Finally, J774 macrophages were labeled with [1.2-3H

Nutritional and lifestyle inﬂuence on antioxidant defense as risk
factors for obesity and type 2 diabetes in students
D. Pap
Students Health Protection Institute Novi Sad, Serbia
Background-aim
The aim of this study was to gain an insight into student’s health,
nutrition habits and general lifestyle with conducting the survey,
speciﬁc anthropometric measurements, analyses of antioxidative
enzymes, to established novel targets for the prevention of obesity
and type 2 diabetes.
Methods
Study were included 360 students, both sexes, age matched.
According to the body-mass index (BMI) δ 25 kg/m2 and waist
circumference (WC) δ 94 cm (80 cm for females) two groups were
formed : the control group- 193 students and the risk group -167
students and examinations of the antioxidant protection and general
biochemical tests for assessing the risks of diabetes were performed.
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Results
The activities of the antioxidant enzymes were signiﬁcantly lower
among students in the high risk group -obese students compared with
the control group. Signiﬁcantly negative correlations were obtained
between antioxidant and anthropometric parameters in risk students,
and signiﬁcantly positive correlations were obtained between BMI,
WC and positive family anamensis and fasting glucose, postprandial
glicemia, HbA1c status, microalbumin in urine. The results showed
signiﬁcantly positive correlation between physical activity and
glutatione peroxidase (GSH-Px) and total antioxidative status (TAS)
(pb 0.05 ) and negative correlation for smoking and activity of GR,
SOD-1, GSH-Px and TA (pb 0.01 ). Activity of TAS and SOD showed
signiﬁcantly positive correlation of weekly consumation of ﬁsh and
drinking red wine (pb0,05) and as well as suplementation of omega
-3-fatty acids in the risk student population. Fasting glucose,
postprandial glicemia, HbA1c status and microalbumin in urine and
hsCRP were signiﬁcantly higher in the high risk group. In risk group
we discovered 2.33% students with type 2 diabetes with average
values of glucose 9.36 ±1.38 mmol/l, postprandial glicemia 10.87
±1.28 mmol/l, HbA1c status 7.49 ±0.71% vs.57±7.71mmol/mol,
microalbumin in urine 26.50 ±5.68mg/L and hsCRP 1,23±0.71mg/dL.
Conclusions
These data can provide a good basis for taking the primordial and
primary prevention through the changes and promotion of a healthy
lifestyle (”eat less and exercise more” and the modiﬁcations of the
risk factors for obesity and type 2 diabetes.
doi:10.1016/j.cca.2019.03.624
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Background-aim
Cerium oxide nanoparticles (CeO2NP) particular electronic structure allows scavenging noxious reactive oxygen species via an autoregenerative redox cycle. Their therapeutic usefulness has been
suggested on conditions where oxidative stress plays a major role.
Previous studies show that CeO2NP target mainly the liver. Aims: To
assess CeO2NP effects on an animal model of metabolic syndrome.

Effects on cell viability and oxidative stress in hepatocytes were also
evaluated.
Methods
CeO2NP (4 nm) were synthesized by chemical precipitation. In
vivo effects were assessed in Zucker rats. CeO2NP (0.1 mg/kg) or
vehicle (TMAOH) were intravenously given at weeks 8 and 9 to 3
groups of 10 rats: Lean Zucker (vehicle), Obese Zucker (vehicle) and
Obese Zucker (CeO2NP). Biodistribution of CeO2NP was evaluated by
ICP-MS at week 14. Systemic CeO2NP effects were assessed by
biochemical (BS-200E, Mindray) and cytokine (Milliplex) serum
proﬁles. Lipid study was extended with the analysis of fatty acid (FA)
content on triglycerides (TG), cholesterol esters, phosphatidylcholines and phosphatidylethanolamines (PE) by GC-MS. In vitro effects
were evaluated on a human hepatocyte cell line (HepG2). Cell
viability and antioxidant effect of CeO2NP were studied by MTS and
DCFHDA assays.
Results
Obese rats presented higher levels of serum cholesterol, TG,
transaminases and insulin than lean rats. When comparing obese
rats treated with vehicle vs CeO2NP, the latter had signiﬁcant lower
levels of TG (463±52 vs 358±31 mg/dL) and LDL-cholesterol (30±4
vs 21±1 mg/dL). Lipid composition analysis conﬁrmed the decrease
of FA on the TG fraction (44% decrease vs non-treated rats) which
was particularly marked in linoleic (74% reduction), 〈-linolenic (57%)
and arachidonic acids (69%). A decrease of FA on PE was also
observed (64%), on account of arachidonic acid reduction (81%).
Liver and spleen presented the highest content of cerium. Hepatocytes treated with H2O2 exhibited an increase of oxidative stress
(+30%) and a reduction of cell viability (-15%) that were reverted by
CeO2NP.
Conclusions
CeO2NP reduce serum levels of lipids in Obese Zucker rats and
provide cell protection against oxidative stress constituting a
promising therapeutic approach to hyperlipemia in metabolic
syndrome.
doi:10.1016/j.cca.2019.03.625
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Background-aim
Several conditions affect hemoglobin A1c (HbA1c) values such as
thalassemia, hemoglobin variants, hemolytic and other anemias.
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Methods
Samples sent to the laboratory for HbA1c analysis using
immunoturbidimetry were collected. Complete blood count and
hemoglobin A1c analysis using different methods including high
performance liquid chromatography, capillary electrophoresis and
enzymatic were performed in all samples. Samples that had low
hemoglobin concentration, low mean corpuscular volume (MCV), or
abnormal chromatogram or electropherogram were proceeded to
ferritin analysis, hemoglobin typing and/or molecular analysis.
Results
From 3397 cases, we identiﬁed 358 cases of hemoglobin E trait,
108 cases of alpha-thalassemia 2, 97 cases of alpha-thalassemia 1, 85
cases of iron deﬁciency anemia, 56 cases of beta-thalassemia trait,
49 cases of hemoglobin Constant Spring, 33 cases of homozygous
hemoglobin E, 10 cases of hemoglobin H diseases, 4 cases of
hemoglobin Pakse, 2 cases of Hb J-Bangkok, 2 cases of betathalassemia/HbE diseases, 1 case of hemoglobin La Desirade, 1 case
of hemoglobin New York, 1 case of delta beta thalassemia deletion,
1 case of IVSII-654 mutation, 1 case of codon 30 mutation, 1 case
of codon 59 mutation. In addition, 43 had combination of at least
two types of hemoglobin variants, 13 had other hematologic
conditions, 9 had combination hemoglobin variants and iron
deﬁciency anemia, 2 had combination of hemoglobin variants and
other hematologic conditions, and 767 had anemia or low MCV
from other causes.
Conclusions
Overall, we obtained a prevalence of 48.4% of hematologic
conditions in our population being sent for HbA1c analysis.
doi:10.1016/j.cca.2019.03.626

T300

model’s diagnostic accuracy for gestational diabetes (GD) in the
second trimester of pregnancy.
Methods
Case-control prospective study of 234 pregnant women, including
69 diagnosed with GD; whose samples were obtain in weeks 10 and
24 of pregnancy. Serum glucose and HbA1c were analyzed in a Cobas
c501 (Roche Diagnostics) and a HA-8180V (Menarini Diagnostics),
respectively.
AG_HC was calculated as the average of serum glucose concentrations included in each clinical history (minimum 3 pre-gestational
stable fasting values with a variation δ10%) and the one obtained in
week 10.
MRBC was derived from AG_HC and the HbA1c value obtained at
week 10. At week 24 AG_HbA1c was calculated by the formula
AG_HbA1c=(28.7*HbA1c)-46.7 and AG_MRBC was estimated according to the Higgins’ model.
Mann-Whitney test was applied for medians comparison, considering statistically signiﬁcant pb0.05. Associations between AG_HC,
AG_MRBC and AG_HbA1c were evaluated by Spearman’s test.
Results
Median AG_MRBC concentrations (GD/noGD: 78.3/77.3 mg/dL)
were similar to AG_HC (GD/noGD: 82.6/80.6 mg/dL) and signiﬁcantly lower than AG_HbA1c (GD/noGD: 96.8/94.5 mg/dL). A
positive linear association was shown between AG_HC and both
AG_HbA1c (r=0.32) and AG_MRBC (r=0.87), signiﬁcantly stronger
for the latter. Conversely, no signiﬁcant differences between GD and
non-GD pregnant were observed.
Conclusions
AG_MRBC does not seem to discriminate between DG in week 24
probably due to the lack of both sensitivity of HbA1c during
pregnancy and differences in MRCB in the ﬁrst trimester.
doi:10.1016/j.cca.2019.03.627

Estimation of the average value of glucose in pregnant women
considering the average age of the red blood cell
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Background-aim
Glycosylated hemoglobin (HbA1c) may be inconsistent with the
average glucose concentrations (AG), especially in patients with
altered lifespan of red blood cells (MRBC), such as in pregnancy.
Based on Higgins’ model patient-speciﬁc MRBC could be estimated
from the AG and HbA1c values obtained in the same period.
Supposed that MRBC is constant over time within a subject, it could
be used prospectively for the AG estimation from HbA1c (AG_MRBC).
Aims. Apply the Higgins’ model to estimate the AG_MRBC in a
cohort of pregnant women. Evaluate the concordance with both the
AG as usually estimated from HbA1c (AG_HbA1c) and the AG from
the recorded glucose values in the clinical history (AG_HC). Asses the

Comparison of fasting versus non-fasting lipid proﬁle in school
children aged 9-11
Ł. Szternela, K. Bergmanna, M. Krintusa, T. Derezinskib, K. Murawskaa,
G. Sypniewskaa
a
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b
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Background-aim
Guidelines for lipid screening recommend the ﬁrst assessment of
lipid proﬁle in children aged 9-11 years. Recommendation underlines the utility of calculated non-HDL-cholesterol based on nonfasting total cholesterol (TC) and HDL-cholesterol (HDL-C) measurements. Current consensus statement of EAS and EFLM published in
2016 revealed many advantages of non-fasting lipid assessment. The
aim of presented study was a comparison of lipid proﬁle assessed in
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children in fasting and non-fasting condition and evaluation of nonfasting lipid proﬁle impact on diagnosis of dyslipidemia.

Methods

For the purpose of the study 289 presumably healthy children (911years) were recruited. Blood samples were drawn from each
participant twice: in fasting state (at least 8 hours from following
parameters have been measured: TC, HDL and LDL-cholesterol (LDLC), triglycerides (TG), apolipoproteins AI and B (apoAI, apoB), small,
dense LDL-C (sd-LDL-C), and lipoprotein (a) (Lp(a). Clinical impact
of non-fasting lipid proﬁle has been individually assessed by using
false positive (FP) and false negative (FN) quantiﬁer.

The study design was an observational study with a cross
sectional study approach. The subjects were 64 men with central
obesity (waist circumference N 90 cm), aged between 30-50 years,
and fulﬁlled the exclusion criteria. Subjects were divided into 2
groups, which were 31 men with MUHO (adiponectin b 4.0 ng/mL )
and 33 men with MHO (adiponectin ε 4.0 ng/mL). Serum Protein
disulﬁde isomerase A4 (PDIA4) were quantiﬁed by ELISA principles.
Serum hsCRP were quantiﬁed by immulite 2000. All assays were
performed according to the manufacture instruction. Statistical
analysis was performed with SPSS for windows ver 24. Signiﬁcance
value were deﬁne as alpha levelb 0.05 based on two-tailed tests.

Results

Results

Mean concentrations of lipid parameters in fasting compared to
non-fasting state were: TC (4.4 vs 4.4 mmol/L), TG (0.8 vs 1.03mmol/
L), HDL-C (1.51 vs 1.48 mmol/L), LDL-C (2.56 vs 2.47 mmol/L), sdLDL-C (0.47 vs 0.48 mmol/L), Lp(a) (10.3 vs 10.6 mg/dL), apoB (0.78
vs 0.81 g/L), apoAI (1.16-1.49 g/L), calculated non-HDL-C (2.85 vs
2.89 mmol/L). There was no statistically signiﬁcant difference
between concentrations of TC, non-HDL-C, sd-LDL-C, Lp(a) and apoB
measured in fasting and non-fasting condition. However, signiﬁcant
differences were observed for other lipid parameters such as TG
(pb0.001), HDL-C (p=0.002), LDL-C (pb0.001) and apoA1 (pb0.001).
The highest percentage of FP and FN results was observed for TG
(42.3%) and LDL-C (14.3%) individually.

The mean serum level of circulating PDIA4 were signiﬁcantly
higher (p=0.042) in MUHO group (21.52 ±15.71 ng/mL), compared
to MHO group (14.47±9,47 ng/mL). The mean serum level of hsCRP is
higher in MUHO group (4.04 ±2.54 ng/mL), compared to MHO group
(3.23±2,34 ng/mL), however there was no signiﬁcant difference.

Methods

Conclusions
In conclusion this result provides evidence that in MUHO have
higher level of circulating PDIA4. This ﬁnding shows that circulating
PDIA4 as ER stress marker in MUHO as “bad factor” to be unhealthy.
Further study with larger sample sizes is needed to validate the role
circulating PDIA4 in obesity dan disease development.

Conclusions
doi:10.1016/j.cca.2019.03.629
Non-HDL-C reﬂects the concentration of all atherogenic particles.
Due to small changes in concentrations of TC and non- HDL-C in nonfasting condition we underline their importance in lipid evaluation.
The high usefulness of non-fasting non-HDL-C in pediatric population should be taken into account considering the ﬁrst screening of
lipid metabolism.
doi:10.1016/j.cca.2019.03.628
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Background-aim

Background-aim

Obese individuals without metabolic disorders are known to be
metabolically healthy obese (MHO), but this MHO status may turn
into a metabolically unhealthy obese (MUHO) as time passed by.
After reaching a critical threshold, adipocytes begin to show signs of
stress, one of which is the mechanism of endoplasmic reticulum
stress (ER stress) which is associated with metabolic dysfunction and
disease. Protein disulﬁde isomerase A4 (PDIA4), is known as
endoplasmic reticulum stress marker. However the concentration of
circulating PDIA4 in obesity is unknown yet, so the objective of this
study was to determine the concentration of circulating PDIA4 as ER
stress marker in adipose tissue on MHO and MUHO individuals
regarding inﬂammatory events.

Oxidative stress is implicated in both, the onset and the
progression of type 1 diabetes mellitus (T1DM). The evidence has
been accumulated showing increased biomarkers of oxidative stress
in newly-diagnosed, T1DM patients without complications and in
those with advanced disease. In this cross-sectional study we
investigated factors affecting oxidative stress status in paediatric
patients with T1DM.

T302
Increased circulating protein disulﬁde isomerase A4 (PDIA4)
levels in metabolically unhealthy obese (MUHO) men

Methods
Advanced oxidation protein products (AOPP), prooxidant-antioxidant balance (PAB), total sulfhydryl (SH)-groups and superoxide-
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dismutase (SOD) activity were determined in 170 children and
adolescents with T1DM. Principal component analysis was used to
investigate clustering of clinical and laboratory variables associated
with elevated oxidative stress and reduced antioxidative defense
biomarkers.
Results
Factor analysis extracted 7 factors, interpreted as: (1) “demographic factor” including age, BMI, waist and hip circumferences,
systolic and diastolic blood pressure; (2) “proatherogenic factor” that
included total and LDL-cholesterol and triglycerides; (3) “liver
function factor” including AST, ALT and ©GT; (4) “disease duration
factor” with positive loading of age at diabetes onset and negative
loading of diabetes duration; (5) “metabolic control factor” that
included glucose and HbA1c; (6) “reno-inﬂammatory factor” with
positive loadings of hsCRP and GFR and negative loading of urea; and
(7) “antiatherogenic factor” that included HDL-cholesterol. High
AOPP levels were independently predicted by “proatherogenic” (OR:
2.05; 95%CI: 1.31-3.21; Pb0.01) and “metabolic control” (OR: 2.13;
95%CI: 1.32-3.41; Pb0.01) factors. “Reno-inﬂammatory” factor was
signiﬁcant predictor of increased PAB (OR: 2.19; 95%CI: 1.34-3.58;
Pb0.01). Regarding antioxidative defense markers, reduced SHgroups were predicted by “disease duration factor” (OR: 1.62; 95%
CI: 1.03-2.53; Pb0.05), while “demographic factor” predicted lower
SOD activity (OR: 1.81; 95%CI: 1.17-2.78; Pb0.01).

Methods
For our study, a total of 20 individuals were recruited from the
department of surgical disciplines; AIIMS, New Delhi. Out of these;
15 were obese (BMIN30); admitted for Bariatric surgery and 5 were
non-obese (BMIb25) individuals admitted for surgery like cholecystectomy. Blood samples were collected from all the subjects preoperatively and followed post-operatively only in obese individuals
at the time of discharge and at third to sixth month follow-up. Serum
level of Adiponectin was analysed using Luminex bead assay
technology. The expression of adiponectin was also assessed in
adipose tissue biopsy samples obtained at the time of surgery from
all the subjects using real time PCR.
Results
We found a signiﬁcant difference in the serum Adiponectin levels
in obese (15.17 μg/ml) and non-obese individuals (23.30 μg/ml); p
value b0.05. The levels also improved signiﬁcantly with weight loss
after bariatric surgical procedure in obese individuals at three to six
month (average 4.7 month) follow up (20.53 μg/ml); p value b0.05
but not at immediate post-op period (17.38 μg/ml). These levels also
correlated with the improvement in the biochemical parameters like
lipid proﬁle and fasting insulin. Moreover, the serum Adiponectin
levels also correlated with their gene expression in visceral adipose
tissue with a signiﬁcant difference between obese and non-obese
groups.

Conclusions
Conclusions
Metabolic control and disease duration, dyslipidemia and lowgrade inﬂammation are conditions associated with oxidative stress in
paediatric T1DM patients.

From our study, it is concluded that surgical weight reduction
markedly improves the metabolic proﬁle in the obese individuals
thereby averting the complications in them.

doi:10.1016/j.cca.2019.03.630
doi:10.1016/j.cca.2019.03.631
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Background-aim
Obesity and its co-morbidities are the major health problems in
the modern world. One of the major co-morbidity is the insulin
resistance. Bariatric surgery has recently emerged as a promising
treatment approach in alleviating many of the co-morbidities seen in
morbidly obese individuals. Adiponectin is the major adipokine
secreted by adipose tissue which has a role in regulating glucose and
lipid metabolism in our body. Thus we have undertaken our study in
order to monitor the serum levels of adiponectin, both pre- and postoperatively to ascertain the effect of weight reduction on it and its
correlation with the gene expression in visceral adipose tissue of
morbidly obese individuals.

Incidence of diabetes mellitus type 2 in the European population
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Higher concentrations of arsenic in drinking water has been
already reported to be associated with an increased risk of
developing diabetes. This study aimed to investigate the association
of arsenic levels in urine and blood with insulin resistance (HOMAIR), diabetes parameters (HbA1c, fasting glucose) and diabetes
complications (albuminuria). For the ﬁrst time, comparison of
arsenic levels in diabetic vs. healthy populations from Eastern and
Western Croatian regions was performed.
Methods
A total of 113 participants from Zagreb, Western Croatia, and 80
participants from Slavonia, Eastern Croatia, aged between 25 and 60
years, were included in this study. All participants have signed informed
consent. Blood parameters were determined in the clinical laboratories
using different biochemical methods on AU680, Beckman Coulter, Brea,
USA. Inductively coupled plasma-sectorﬁeld-mass spectrometry (ICPsf-MS, Element II, Thermo Scientiﬁc Bremen, Germany) was used to
determine total arsenic in blood and urine. In addition, arsenic species.
i.e. monomethylarsonate, dimethylarsinate and arsenate, in urine were
evaluated by ion exchange chromatography with ICP-sf-MS.
Results
Statistical analysis has shown the existence of statistically
signiﬁcant differences for total urine As and As species between
Eastern and Western region (pb0.0001). However, most arsenic in
the urine of Western region patients was of organic origin, i.e.
arsenobetain. Total As and As species in urine were positively
correlated with HbA1c values and negatively correlated with
albuminuria (pb0.05). For associating arsenic species with HOMAIR and HOMA %B parameters, we used regression analysis, but results
were not statistically signiﬁcant. However, the results for arsenate
and dimethylarsinate showed trends with p-values, p=0.067 and
p=0.052, respectively.
Conclusions
In conclusion, inorganic arsenic, which originates from drinking
water, was present mostly in the urine of patients from Eastern
Croatian region. Obtained results indicate that inorganic arsenic
contributes to the increased risk for diabetes, but not for development of diabetic nephropathy. This study is preliminary in character
and further research on the consequences of arsenic exposure for the
incidence of diabetes is needed.
doi:10.1016/j.cca.2019.03.632

Background-aim
The obesogenic phenotype corresponds to the pathological
increase of adipose tissue and manifests phenotypically as an
immunometabolic component. The presence of miRNAs in the serum
involved in metabolic regulation has been identiﬁed, in particular
miR-143 and miR-33b, so it is considered that circulating miRNAs
can be non-invasive predictive biomarkers. This study addresses
adiponectin and its multimeric forms and immunometabolic proﬁle
with the relative expression of miRNAs in the clinical scenario of
obesity associated with pathological adiposity.
Methods
We included 142 individuals classiﬁed as having an obesogenic
phenotype and a non-obesogenic phenotype characterized by BMI,
with and without excess fat mass and with and without abdominal
obesity, respectively, according to WHO criteria. Body fat storage was
evaluated using bioelectrical impedance and biochemical markers by
routine methods. The serum levels of insulin, multimeric adiponectin
by ELISA. Relative expression measures of miR143 and miR33b
circulating levels (normalized with endogenous microRNA,
miR320a) with the TaqMan Advanced miRNA Assays system and 2ΔCT
method, were assessed in association with clinical outputs.
Results
The following differences were observed between individuals
with obesogenic phenotype versus non-obesogenic phenotype
(Pb0.05):
• increase in body dimensions and storage of body fat,
• as well as low-grade chronic subclinical inﬂammation represented
by levels of ESR, C-reactive protein, C3, C4 and greater number of
mononuclear cells.
• Metabolic dysregulation shown as an increase in the lipid proﬁle
and HOMA-IR, while apolipoprotein A-1 decrease.
On the other hand, there was an increase in the levels of serum
insulin and dysregulation of the multimeric forms of Adiponectin,
parallel to obesogenic factors, with an increase in the expression of
miR33b while the expression of miR143 remains constant.
Conclusions

T306
The increase of circulating miR-143 and miR-33B relative
expression, and adiponectin multimeric forms dysregulation are
associated with the body fat storage and immunometabolic
proﬁle in individuals with obesogenic phenotype
F. Corona-Meraze, J. Castro-Albarrana, M. Vazquez-Del Mercadod, J.
Robles-De Andab, G. Diaz-Rubiob, M. Guzman-Ornelase, R. NavarroHernandezc

The relative expression of miR33b increased, and the levels of the
multimeric forms of adiponectin dysregulated in individuals with
obesogenic phenotype are associated with the corporal redistribution of fat mass and immunometabolic markers, suggesting a
response to chronic subclinical inﬂammation and present metabolic
dysregulation in obesity originating in the pathological state of
adiposity.
doi:10.1016/j.cca.2019.03.633
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Postprandial dyslipidemia in obese and insulin resistant adolescents: Evidence for impaired response of intestinal glucagon-like
peptides and abnormal bile acid proﬁle
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Background-aim
Obesity and insulin resistance, increasingly prevalent in adolescents, commonly associates with postprandial dyslipidemia, an
independent predictor of cardiovascular disease risk. Postprandial
gut peptides, glucagon-like peptide 1 (GLP-1) and GLP-2, modulate
intestinal dietary fat absorption and triglyceride-rich lipoprotein
(TRL) output. Bile acids are also postprandial factors implicated in
lowering lipemia. We hypothesize that the postprandial response of
GLP-1, GLP-2, and bile acids to a high-fat meal is impaired in obese,
insulin resistant adolescents and associates with postprandial
dyslipidemia.
Methods
Normal weight (n=15), obese insulin sensitive (n=20), and
obese insulin resistant (n=10) adolescents underwent an oral fat
tolerance test (83% kcal from fat) with blood collected at 0, 1, 2, 4,
and 6 hours. The lipoprotein phenotype was obtained by nuclear
magnetic resonance spectroscopy, GLP-1 and GLP-2 were measured
by ELISA and the bile acid proﬁle was quantiﬁed by mass
spectrometry. Continuous variables, including area under the curve
(AUC) and incremental AUC (iAUC), were compared by one-way
analysis of variance (ANOVA) or Kruskal-Wallis. Postprandial
differences were also compared by two-way mixed ANOVA.
Results
Obese, insulin resistant adolescents exhibited dyslipidemia,
particularly reduced high-density lipoprotein particle size and
exaggerated postprandial intestinally-derived large TRLs. Postprandial plasma levels of GLP-1 and GLP-2 were blunted in obese, insulin
resistant subjects and inversely correlated with postprandial dyslipidemia. However, fasting GLP-1 and GLP-2 directly correlated with
postprandial dyslipidemia, suggesting a compensatory increase in
fasting secretion. Postprandial, but not fasting, total bile acids were
diminished in obese adolescents and inversely correlated with
insulin resistance and postprandial dyslipidemia. Speciﬁcally, postprandial lithocholic acid was reduced, a potent stimulator of GLP-1
secretion.
Conclusions
Postprandial GLP-1, GLP-2, and bile acids were blunted in
response to a high-fat meal in obese, insulin resistant adolescents.
However, it remains unknown if these postprandial metabolic
changes are a cause or consequence of impaired glucose and lipid
metabolism in an obese state.
doi:10.1016/j.cca.2019.03.634
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Background-aim
Diabetic Nephropathy (DN), is a serious microvascular complication of diabetes mellitus resulting in end-stage renal disease with
morbidity and mortality. Its pathogenesis is multifactorial with
inﬂammation being a newly emerged key pathophysiological
mechanism. Recent studies have shown an inﬂammatory glycoprotein known as YKL-40, chitinase 3 like protein 1, to be elevated in
patients with type 2 diabetes with maximum increase in patients
with macroalbuminuria. The aim of this systematic review and metaanalysis was to evaluate the value of an inﬂammatory glycoprotein
known as YKL-40, chitinase 3 like protein 1, as a biomarker for the
diagnosis of early diabetic nephropathy (DN) in type2 diabetes.
Methods
A comprehensive search was performed on PubMed by two
reviewers until December 2018. Studies in which a) the degree of DN
was determined according to the urinary albumin/creatinine ratio
and b) serum/plasma YKL-40 was measured in healthy individuals
and in type 2 diabetic patients with DN, were included in the metaanalysis. For each study, a 2x2 contingency table was formulated
using as data the mean and sd, of the outcomes of interest, assuming
they normally distributed. Sensitivity, speciﬁcity and other estimates
of accuracy were calculated using bivariate random effects model.
The hierarchical summary ROC (hsROC) method was used to pool
data and to evaluate the area under curve (AUC). The sources of
heterogeneity were explored by subgroup analysis. Publication bias
as assessed using Deeks test.
Results
The meta-analysis enrolled 6 studies involving 400 healthy
individuals and 605 patients with type 2 diabetes. Overall, pooled
sensitivity and speciﬁcity among the controls (healthy individual)
and type 2 diabetic patients was 0.85 (95%CI; 0.73-0.92) and 0.84
(95%CI; 0.61-0.95), respectively. The positive likelihood ratio was 5.4
(95%CI 1.8-15.9), negative likelihood ratio was 0.18 (95%CI 0.090.37) and diagnostic odds ratio (DOR) was 30 (6, 54). The AUC of
YKL-40 to predict DN in T2DM patients, was 0.91 (95%CI 0.88-0.93)
Conclusions
The results of this meta-analysis suggest that YKL-40 may be a
possible early and good marker for predicting diabetic nephropathy
in type 2 diabetic patients. It seems to be detectable in early stages of
the disease, playing thus, an important role in the progression and
development of the disease.
doi:10.1016/j.cca.2019.03.635
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Evaluation of glycation gap for clinical use in diabetes
management

Adipocyte fatty acid-binding protein in patients with type 2
diabetes: Its relationship to vascular damage

M. Krhaca, S. Bozicevica, D. Stosic Durica, D. Soldo Juresab, L. Smircic
Duvnjakb, M. Vucic Lovrencica
a
Clinical Department of Medical Biochemistry and Laboratory Medicine,
Merkur University Hospital, Zagreb, Croatia
b
Vuk Vrhovac University Clinic for Diabetes, Endocrinology and
Metabolic Diseases, Merkur University Hospital, Zagreb, Croatia

V. Kubickovaa, D. Karasekb, J. Spurnab, O. Krystynikb, P. Petrovaa, L.
Cibickovab
a
Department of Clinical Biochemistry, University Hospital Olomouc,
Olomouc, Czech Republic
b
Third Department of Internal Medicine, Faculty of Medicine and
Dentistry, University Hospital and Palacky University Olomouc, Olomouc, Czech Republic

Background-aim
Background-aim
Alternative glycemic markers have recently re-gained interest in
diabetes research and clinical care. Considering a substantial
interindividual variability assessment of glycemia based exclusively
on HbA1c may be insufﬁcient in various clinical circumstances. The
concept of glycation gap (GG), deﬁned as the difference between the
measured and fructosamine-based predicted HbA1c was proposed as
an aid to the assessment of both glycemic control and risk
stratiﬁcation for diabetic complications.
The aim of this study was to evaluate fructosamine and GG within
HbA1c-based clinical targets in a large cohort of diabetic patients
without proteinuria.
Methods
Venus blood was collected from 547 consecutive outpatient
diabetic patients at their regular checkup. HbA1c and fructosamine
were measured with automated immunoturbidimetric and
nitrobluetetrazolium colorimetric procedures, respectively (Integra
400Plus, Roche Diagnostics, USA), serum glucose and protein levels
with routine methods (AU680 Beckman Coulter, USA). GG was
calculated with a previously validated population-derived equation
according to Cohen. Patients were divided into three categories of
glycemic control according to HbA1c levels: excellent, fair and poor
(b49, 49 to 65 and N65 mmol/mol, respectively).
Results
A total of 202 patients within the ﬁrst category had mean
fructosamine level 248±30,78 μmol/L and GG of -4 (95% CI: -6 to -3),
those in the second category (N=232) had mean fructosamine 278
±36,25 μmol/L and GG was 1 (95% CI: 0 to 3). Patients with poor
glycemic control (N=113) had fructosamine level of 342±53,92
μmol/L while GG was 5 (95% CI: 5 to 9). One-way ANOVA showed a
signiﬁcant increase of GG values across categories of glycemic control
(Pb0,001).
HbA1c and fructosamine were identiﬁed as signiﬁcant determinants of GG (r=0,4321 and -0,3126, Pb0,0001) while no inﬂuence was
shown for glucose and protein levels with multiple regression analysis.
Conclusions
Poor glycemic control is associated with an increased levels of GG
indicating not only high level of blood glucose, but also a disturbed
kinetics of glycation. Further studies are needed to evaluate the
relationship of GG with clinically established risk factors of diabetic
complications.
doi:10.1016/j.cca.2019.03.636

Adipocyte fatty acid-binding protein (A-FABP) is protein produced mainly in adipocytes and macrophages, also partially in
lymphocytes. The name of the protein is related to its function –
binding of free fatty acids. A-FABP increases lipolysis and insulin
resistance, reduces contractility of cardiomyocytes, supports chronic
inﬂammation and formation of atherosclerotic plaques. It is a key
mediator of obesity-related cardio-metabolic complications.
Methods
54 individuals with type 2 diabetes (32 men, 22 women) and 21
healthy controls (8 men, 13 women) were included in this study.
Diabetics were divided into two groups: with (n=33) and without
(n=21) nephropathy. Besides A-FABP, following were measured:
selected clinical parameters, lipids, markers of insulin resistance and
diabetes compensation, markers of endothelial dysfunction - von
Willebrand factor (vWF), plasminogen activator inhibitor-1 (PAI-1),
tissue plasminogen activator (t-PA). Augmentation index (AI) and
pulse wave velocity (PWV) were tested as a markers of arterial
stiffness.
Results
Compared to healthy controls, type 2 diabetics had signiﬁcantly
higher levels of A-FABP [50.0 (38.1-68.6) mg/l versus 28.6 (23.632.9) mg/l; pb0.001]. There is difference between group with and
without nephropathy [45.1 (37.3-63.6) mg/l versus 60,9 (49,9-75.9)
mg/l; pb0.001]. In all subjects A-FABP levels signiﬁcantly (pb0.05)
correlated: positively with BMI (r=0,56), waist circumference
(r=0,82), pulse (r=0,29), HbA1c (r=0,41), C-peptide (0,28) and
insulin (r=0,29); negatively with HDL-cholesterol (r=-0,38). AFABP positively correlated with vWF (r=0,45, pb0.01), PAI-1
(r=0,46, pb0.01) and AI (r=0,39, pb0.01).
Conclusions
Patients with type 2 diabetes have signiﬁcantly elevated circulating level of A-FABP. Its level correlated with indicators of a vascular
damage and it could participate in a direct endothelium damage.
Supported by: IGA_LF_2017_015 a MZ ČR – RVO (FNOL,
00098892)
doi:10.1016/j.cca.2019.03.637
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(N 300 ng/L). A cut-off of HTC concentration was set to discriminate
deﬁciency (b 35 pmol/L) and sufﬁciency (N 35 pmol/L).

Evaluation of Metformin impact on vitamin B12 status
Results
L. Vrankena, H.G. Valdes Socinb, P. Lukasa, E. Cavaliera
a
Department of Clinical Chemistry, CHU Sart Tilman, University of Liège,
Belgium
b
Department of Endocrinology, CHU Sart Tilman, University of Liège,
Belgium
Background-aim
Metformin is the ﬁrst line glucose lowering therapy in type 2
diabetes. This treatment is associated with a decrease in serum
vitamin B12 (VB12) concentrations, thus increasing the risk of
deﬁciency. Several markers could be used to evaluate VB12 status,
such as total VB12 and holotranscobalamin (active VB12 or HTC).
HTC has been discussed as a more speciﬁc and sensitive marker of
VB12 deﬁciency.
Methods
We evaluated VB12 status in a cohort of 108 consecutive
Metformin-treated diabetic patients (58 males and 50 females)
using total VB12 and HTC. Metformin dose ranged from 425 to
3400mg/day and the duration of the treatment ranged from 1 to 21
years. Mean age of the cohort was 60.9 years (range: 36 to 90). Total
VB12 and HTC were performed on Abbott Architect i1000sr
instrument. Serum total VB12 concentrations were classiﬁed
as deﬁcient (b 200 ng/L), borderline (200-300 ng/L) and sufﬁcient

A total of 27 patients (25%) presented borderline serum total
VB12 concentration and 18 patients (16.7%) were considered as
deﬁcient. Among these, 4 of them were also considered as deﬁcient
according to HTC concentration. Nine patients were considered as
deﬁcient according to HTC results (8.3%). The mean Metformin
intake of those 9 patients were 1747 mg/d for a minimum of 2 years.
Conclusions
High prevalence of deﬁciency was found in this at-risk population
especially when considering total VB12 results (16.7% vs 8.3% with
HTC). This discrepancy may be due to the better speciﬁcity of HTC to
detect deﬁciency. This would also conﬁrm the hypothesis that only
the inactive part of VB12 is reduced in Metformin-treated patients.
We have no data about clinical symptoms in these deﬁcient patients.
VB12 deﬁciency is a multifactorial phenomenon due to, among
others, aging, drugs, malabsorption issues, and malnutrition. Careful
clinical practice would be to evaluate and follow-up VB12 status
before and during Metformin treatment. American Diabetes Association guidelines recommend regular testing in treated patients,
especially if peripheral neuropathy is present.
doi:10.1016/j.cca.2019.03.639
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Conclusions

Main interferences and irregularities in the protein pattern:
Analyzing non-monoclonal peaks in capillary electrophoresis

CE is an effective tool for MC screening and for evaluating protein
status, although it is subject to many different types of interferences.
For this reason, interpreters must have experience to avoid them.
Laboratories must be proactive, evaluate each unexpected result and
communicate properly with clinical team.

A.B. Fabregat Boluferb, P. Calzadab, L. Gonzalez-Guardiaa
Beckman Coulter Diagnostics
b
Department of Special Biochemistry, Synlab Diagnostics, Barcelona,
Spain

a

doi:10.1016/j.cca.2019.03.641

Background-aim
Capillary electrophoresis (CE) for protein separation has high
resolution, repeatability and sensibility. However, different factors
may cause interferences leading to increased or decreased protein
fraction. The most relevant interference results in additional faint
peaks located in the beta-1 (®1), beta-2 (®2) or gamma-regions (™)
that could be interpreted as monoclonal components (MC).The aim of
this study is to address the irregularities that simulates the presence of
a MC in CE, in order to classify them for proper interpretation of results.
Methods
We have reviewed a total of 25.567 proteinograms (Capillarys2,
Sebia) reported by our laboratory between July and December 2018.
A monoclonal gammopathy was detected in 1.105 samples (4,3%).
The peaks and tails suspicious for MC were conﬁrmed by immunoﬁxation electrophoresis (IFE) (Hydrasys, Sebia).
Results
We classiﬁed the interferences found into 3 categories: Samplerelated: Hemolysis: migration of free hemoglobin increases ®1 and
also, the haptoglobin-hemoglobin-complex causes irregularities in
alpha-2-fraction; Lipemia: Show increased alpha-1-globulins and, in
some cases, an additional peak close to albumin fraction; Fibrinogen:
Plasma samples or samples from patients in treatment with heparin
therapy may show an enlargement in ®2; Disease-related: Iron
deﬁciency: increased transferrin levels produces a simple, high and
narrow peak in ®1; Chronic inﬂammatory processes: increased
protein levels of acute phase response lead to increased alpha-1 and
alpha-2-fraction. Infectious diseases: chronic hepatitis C viral infection may produce a small transient peak in ™; Treatment-related:
Monoclonal therapies: Usually causes irregularities in the middle
of ™. The risk of interference depends not only on drug serum
concentration, but also on isotype and concentration of MC
associated with de gammopathy. Immunosuppressive therapy after
transplantation may produce small peaks on a low polyclonal
background.
0009-8981/$ – see front matter
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How to get into a laboratory and emerge healthy and intact
Vademecum of Health and Safety Study Group (HSSG) SIPMEL
(Italian Society of Clinical Pathology and Laboratory Medicine)
R. Lamannad, T. Bettinib, L.F. Simulaa, E. Riminic, A.R. Tomeih, A.
Pinnac, M. Moffag, M. Pradellaf, M.R. Fanelloi, L. Rossie
a
Alghero Civil Hospital, Italy
b
Clinical Pathology Laboratory, Desenzano del Garda (BS), Italy
c
Clinical pathology Unit, Medicine and Department Diagnostics, Sassari
Hospital, Italy
d
Clinical Pathology Unit, Saint Joseph's Hospital of Empoli (FI), Italy
e
Health Professions Technical Department, Pisa University Hospital, Italy
f
Italian Society of Clinical Pathology and Laboratory Medicine (SIPMEL),
Castelfranco Veneto (TV), Italy
g
Lab Analysis, Mauritian Hospital, Turin, Italy
h
Laboratory Medicine Unit, Avezzano-Sulmona-L'Aquila Local Health 1,
Italy
i
Pharmacy Unit, Novara Hospital, Italy
Background-aim
Health and Safety Study Group (HSSG) of Italian Society of
Clinical Pathology and Laboratory Medicine has decided to analyze
all possible causes of safety failures in the activities of health
professionals within the Laboratories, drawing up a list of indications
to be applied. Less safety can easily turn into a reduction in health
status. The creation of a Vademecum with a list of the main problems
to be controlled and monitored may be a useful tool and at any time
expandable and updated with the information provided from time to
time by colleagues in the HSSG or any other health care professional.
Methods
In any organized laboratory process working safely involves three
fundamental steps to follow: identify hazards, assess risks and take
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preventive and protective measures. The minimum knowledge of the
legislation in force must always be accompanied by the utmost
attention, especially in routine operations that could easily lead to a
work accident. The idea of the Vademecum was born from a
brainstorming of information collected in the different working
realities of the members of the HSSG.

Results

Six key areas: 1) Minimum knowledge of the regulations (D. lgs.
81/2008) and ﬁre prevention, with related devices, signage; (2) PPE
^
(Personal Protective Equipment), hoods and areas of protection;
ventilation, instrumentation and CE marking, centrifuges; (3) Needle
stick injuries, noise and vibration; (4) Chemical hazard (inhalation,
skin contact, ingestion) and managing chemical closet, with
classifying chemicals and safety data sheets, compressed gases and
cryogenic liquids; biological agents; (5) Instrumental or laser beams
of reading, UV radiation, electrical hazards, electromagnetic ﬁelds,
materials handling; (6) accidental exposure to radiopharmaceuticals
or galenic medicines, waste management and handling/disposal of
radioactive.

The textbook “Rational Use of Laboratory Tests” deﬁnes the rules
^
of rational use of laboratory tests in internal medicine (135),
^
endocrinology (32), haematology (46), Immunology (17), Infections
^
^
^
(20), Extravasates (31), Urgencies (28), Molecular Diagnostic (22):
^
^
^
^
in summary 331 tests. In the retrospective study 10 most frequently
ordered laboratory tests was evaluated according the criteria from
the textbook. From the total number of 43,680 ordered tests 19%
glucose, 52% urea, 16% potassium, 16%s sodium, 15% creatinin, 53%
bilirubin, 30% CRP, 47 uric acid %, 84% cholesterol, 85% triglycerides
were not authorized. The textbook „Laboratory Medicine for Medical
Students “with 160 pages and 22 chapters was written in Slovak and
English version. In addition, new discipline „Laboratory medicine
“was introduced in the pregradual study of general medicine at
Slovak Medical University. The study is in 4th school year and lasts
one semester. The Study of Laboratory Medicine is organized in 8
lectures (16 h) and 8 seminars (16 h) in Slovak and English version.
^ ^
^ ^
During two years of education of Laboratory Medicine 86 slovak
students of the general medicine study passed the exam and 54
foreign students of the general medicine study passed the exam.

Conclusions

Conclusions

In a “safe” work environment each region acquires its value.
Identify the most appropriate solutions to the needs and physical
abilities of workers and at the same time as those of production
always provides better results. The support of Health and Safety
ofﬁcers will be crucial in creating a safe environment, without
forgetting that in a modern laboratory medicine and healthcare
management model LEAN but functional, safety is always a cost, and
we must take this into account.

Based on results achieved we have been invited to participate
actively at the clinical visits at the Internal Clinic of University Hospital
Bratislava as well as to participate at the project of Standard Diagnostic
Procedures of the Department of Health of Slovak Republic with the
aim to improve the effectiveness of the laboratory diagnostics.

Results

doi:10.1016/j.cca.2019.03.642
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Improving the effectivity and the visibility of the laboratory
diagnostics
G. Kovac, A. Porubenova, K. Cerna, K. Holeckova, T. Bulikova
Institute of Chemistry, Clinical Chemistry and Laboratory Medicine,
Slovak Medical University, Bratislava, Slovakia
Background-aim
Clinical laboratories are main players in the analytical phase,
physician ofﬁces and clinical wards in the pre and post analytical
phase. The goal is the description of activities and results achieved at
the above deﬁned cutting edge.

doi:10.1016/j.cca.2019.03.643
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Biological risks related to unintentional movements or behavior
laboratory attendant
R. Lamannad, A. Pinnac, T. Bettinib, E. Riminic, M. Pradellaf, L.F.
Simulaa, M.R. Fanelloh, M. Moffag, L. Rossie
a
Alghero Civil Hospital, Italy
b
Clinical Pathology Laboratory, Desenzano del Garda (BS), Italy
c
Clinical pathology Unit, Medicine and Department Diagnostics, Sassari
Hospital, Italy
d
Clinical Pathology Unit, Saint Joseph's Hospital of Empoli (FI), Italy
e
Health Professions Technical Department, Pisa University Hospital, Italy
f
Italian Society of Clinical Pathology and Laboratory Medicine (SIPMEL),
Castelfranco Veneto (TV), Italy
g
Lab Analysis, Mauritian Hospital, Turin, Italy
h
Pharmacy Unit, Novara Hospital, Italy
Background-aim

Methods
First step in improving the effectivity of the laboratory diagnostics was the textbook „Rational Use of Laboratory Tests“. The second
step was the retrospective study using principles of the textbook in
clinical practice. The third step was focused on improving the
visibility of the laboratory diagnostics in the pregradual study of
general medicine.

In the classiﬁcation of risks present in the workplace, there are
also those of nature environmental hygiene, be classiﬁed as physical
agents, identifying traumas and/or personal injury due to the use of
machinery, tools and/or and the manual handling of loads as possible
and potential failure situations, and that can easily occur even in care
settings, such as the lab. Unintentional movements are often a
problem, not related to the physical health of an individual operator/
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situations, but that can lead easily to a potential source of failure
safety and possible injury on the service.
Methods
Organization of work, psychological factors, working conditions,
and sometimes a condition of work-related stress, may represent
failure situations safety for the healthcare professional. From a
multidisciplinary and multicenter analysis of health and safety study
group (HSSG), some aspects of daily business, unfair, and not
deliberate, frequent and obvious risk factors may be complementary.
Results
Sampling, with involuntary rincappucciamento needles/syringes
(injury from moving); loading samples on automatic analyzers using
trolleys or supports, with risk from handling or collision; moving
(spontaneous or due to) waste bins or containers of reagents/
solutions; the presence of food or drink near the work station, taken
with dirty hands or gloves; using your phone/mobile/keyboards with
gloves and spontaneous actions in presence of DPI; work with
cryogenic and non-use of personal protective equipment (PPE);
activities in clean room, with proper dressing; use of rings, bracelets,
earrings, necklaces, watches worn during working activity whose
prohibition is often misapplied; working frequency and repetitive
gestures, which lead to a mistake by routinizing: are all possible
sources of danger. Certainly the help of the automation in the
reduction of risks from loading, better posture especially upper
limbs, (pipetting or maintenance of incorrect positions for a long
time, as raised shoulders), a routine with working times relate to the
workload, may be applicable solutions to the daily routine.
Conclusions
From the point of view of functional reorganization of Laboratory
Medicine Service can we predict how HSSG, 3 operating fronts: a
redesign of the working point, to enable them to carry out the task
under optimal conditions; organizational interventions aimed at
improving the frequency of operations that are performed in the
laboratory, in the presence of adequate recovery breaks; training
interventions, which should provide educational initiatives on
prevention measures, and a wide dissemination of information on
risks.
doi:10.1016/j.cca.2019.03.644

M288
The way to harmonization. national EQAS as indicator of this
direction

Methods
For this purpose we used the level of standardization of
participants in still problematic enzyme measurements, reference
change values and the measurement of the uncertainty of participants' data and adherence of participants to international guidelines,
obtained from questionnaires.
Results
In 2018 the standardization level in enzymes reached 100%, much
better than in the European study INPUtS (2017). Reported
measurement uncertainty for 16 analytes with metrological traceability, obtained from participants, had lower values than the
reference change values derived from EuBIVAS data exception of
sodium, potassium and total protein Three questionnaires deal with
adherence of participants to guidelines of diabetes (ADA), chronic
kidney diseases (KDIGO) and acute myocardial infarction (ESC/AAC).
By means of questionaries we observed good adherence to CKDKDIGO. 85% of the participants report eGFR value with respect to
differences in children population and 94% of the participants use
CKD-EPI equation for calculation. In 2018 86% of the participants use
hs cTn methods, but only 36% deﬁne the time algorithm for sampling
and 30% make use of explicit troponin delta values.
Low adherence was found in diagnosis of diabetes by plasma
glucose. Only 7% of the participants used blood samples with NaF +
cirtrate inhibitors and only 31% of the participants strictly respected
30 min time for separation of plasma from blood elements.
Conclusions
Educational aspects of EQAS has basic signiﬁcance for the
harmonization processes. Reaching maximal level of standardization
for analytes with existing reference systems is necessary, monitoring
measurement uncertainty of participants with relation to reference
variation/reference change values is a good tool for harmonization
assessment. Adherence to clinical guidelines is an important part of
this assessment.
doi:10.1016/j.cca.2019.03.645
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Demand management of tumor markers
M. Fabre Estremera, E. Lara Navarro, D. Aparicio Pelaz, I. Moreno
Gazquez, M. Sierra Aznar, J.J. Puente Lanzarote, A. Guitierrez Samper
Clinical Biochemistry Department, Hospital Clinico Universitario Lozano
Blesa, Zaragoza, Spain
Background-aim

M. Bunesovaa, B. Friedeckyb, J. Kratochvilac
a
Department of Medical Chemistry and Clinical Biochemistry, Charles
University 2nd Faculty of Medicine, University Hospital Motol, Prague,
Czech Republic
b
Department of Medical Chemistry and Clinical Biochemistry, Hradec
Kralove, Czech Republic
c
SEKK, s.r.o., Pardubice, Czech Republic
Background-aim
Assessing the level of harmonization by using some aspects of
national EQAS.

The management of laboratory testing demand is a shared obligation
between petitioners and clinical laboratory. Tumor markers (TM) are
assuming a growing role in all aspects of cancer care, starting from
screening to follow-up after treatment. A single value is unreliable.
Sampling should ideally be repeated after 2–4 weeks, for additional
evidence, may be justiﬁed. Benign disease, various inﬂammatory
diseases and others can result in increased blood concentrations of
TM. This management of the demand is important from the laboratory
perspective, specially for an appropriated use, data interpretation and
cost-effective test ordering. Here, we present a cost-effective study
performed in our laboratory after applying rules in the TM's demand.
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The aim of this study is the evaluation of the ﬁnal number of TM's
determinations accomplished in our laboratory and its impact after
the application of the demand's rules.
Methods
We analysed total numbers of requests for TM in 2017 and 2018.
Among them, AFP, CA-125, CA-15.3, CA-19.9, CA-72.4, CEA, CYFRA
21, NSE, PSA, FPSA, S100 and SCC were included. At the beginning of
2018, we applied three rules for making TM's determination: 1) Not
to carry out S100 neither SCC in renal failure patients; 2) No to
accomplish TM except AFP if there has been a determination 15 days
before; 3) Not to perform AFP if there has been a determination 7
days before. For each TM we calculated the annual cost and realized
a economic balance. All markers were measured on Cobas e801,
Roche Diagnostics. Data was analysed using Excel.
Results
In the year 2016 were carried out 47.766 TM's determinations,
49.817 in 2017 and 47.286 in 2018. The application of the preceding
rules involved saving of 6255,85€, where the biggest impact was for
the CA-15.3, CA-72.4 and CA-125 TMs with important determination
decreases of 31,4%, 13,2% and 12,5% respectively.
Conclusions
The natural preference is to realize requests without considering
their essential utility. The application of rules obtained adequate
saving. The restriction of TM requests from the laboratory, may help
having results with a higher diagnosis value. Besides, these
measurements reduce staff time, chemical reagents, consumables
and related costs.
doi:10.1016/j.cca.2019.03.646
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Education and training for young scientists: Two years' experience of the Italian Society of Clinical Chemistry Young Scientists
Working Group (SIBIOC YS-WG)
G. Sancesarioe, M.A. Perronee, A. Aitad, V. D'argenioa, M. Ammirabileb,
E. De Santisc, T. Trentic, M. Ciacciof, G. Lippig, S. Bernardinie
a
CEINGE-Biotecnologie Avanzate, Naples, Italy
b
IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy
c
University Hospital of Modena, Italy
d
University Hospital of Padua, Italy
e
University Hospital of Tor Vergata, Roma, Italy
f
University of Palermo, Palermo, Italy
g
University of Verona, Italy

Methods
In 2017, the Italian Society of Clinical Biochemistry and Clinical
Molecular Biology (SIBioC) has established a Working Group of
Young Scientists (YS-WG), aimed to promote education and training
for YSs. The YS-WG is composed by the Chair and four sections with
their supervisors: Networks, Internationalization, Social, Relations
with YSs of other scientiﬁc societies.
Results
In two years, almost 100 scientists δ40 years have registered with
the YS-WG. Several YS meetings have been organized: two national YS
congresses (Palermo 2017, Rome 2018), the last under the auspices of
the IFCC and EFLM, which were attended by some members and
associates of the IFCC YS TF, along with a Spring Meeting on “Big Data
and Autoimmunity” (Modena, April 2018), the YS scientiﬁc sessions in
the 49th and 50th Annual SIBioC Congresses, and participation to the
^
Symposium “Updates in Autoimmunity” (Naples, October 2018). The
format of conferences includes an opening lecture by an eminent,
internationally renewed scientist and coordination by Young moderators together with Mentors. The speakers are young researchers
who achieved important results in the ﬁeld of laboratory medicine.
Oral communications are selected from abstracts. Large emphasis is
also placed on social events, usually organized aside scientiﬁc
conferences, which encourage team building and generation of a
cohesive group.
As results, the number of YS members is growing. In the last
mounts, Italy has reached the 11th position for participants to Lab
Surﬁng, the international platform for YS created by the IFCC YS Task
Force.
Conclusions
Participating in scientiﬁc initiatives allow YS to expand their
cultural and scientiﬁc horizons, and foster professional growth.
SIBioC promotes the education though meeting and scientiﬁc
conferences organized by YS. This is clearly an added value, allowing
to expand personal interests and work in a highly qualiﬁed and
challenging environment, supported by the Scientiﬁc Society.
doi:10.1016/j.cca.2019.03.647
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10 years of UK NEQAS digital morphology in haematology
B. De La Salleb, J. Simsb, M. Breretona, J. Burthema
Manchester University NHS Foundation Trust, United Kingdom
b
West Herts Hospitals NHS Trust operating UK NEQAS Haematology and
Transfusion, United Kingdom

a

Background-aim

Background-aim

Fostering the development of cooperative mechanisms and
training programs between young specialists in Laboratory Medicine
is a paramount challenge for Scientiﬁc Societies. However, the
strength of the young scientists is a valuable resource which has to
be grown.

Digital imaging in haematology morphology education has many
advantages. Each individual sees the same image and the service
provider is able to provide detailed feedback using electronic
annotation of the morphological features present. UKNEQAS
Haematology has operated a web-based, continuing professional
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development (CPD) programme for haematology morphology interpretive skills since 2008, using high quality, virtual slides.
Methods

limited. International congresses like EuroMedLab, or individual
professional exchange programs, like the IFCC-PSEP or EFLMLabX,
are important tools that are already possible. However, to our
knowledge, no team opportunities exist by now.

Slides are imaged using optical light transmission microscopy on
a motorised automated microscope equipped with a video camera
operated by Zeiss Axiovision software. Since 2008, over 60 cases
have been presented using a secure, web-based virtual microscope,
each with very brief clinical details. Using an individual, secure login, each participant examines the image and selects the most
signiﬁcant morphological features, which are submitted with the
answers to a short questionnaire. Upon submission, the user is
provided with a fully annotated version of the slide and additional
clinical details; a full report on overall performance is released when
the case closes. Laboratory managers may register a group of staff
and receive feedback on the participation rates of their staff.

Methods

Results

The project was built in different steps: 1) Find a two-country
team and local coordinators 2) Fundraising 3) Decide number of
participants 4) Decide on the date of the exchange 5) Promotion 6)
Realize the exchange and the round trip.

In 2008, 1564 haematology scientists and clinicians registered to
use the service, increasing to 3187 in N280 hospitals and 16
countries in 2018. The cases issued have included a full range of
white cell, red cell and platelet morphologies, including a variety of
conditions such as: AML, CLL with AIHA, G6PD deﬁciency, Hb SC
disease, Liver disease with hyposplenism, Pelger-Huet Anomaly, TALL and TTP.
The proportion of participants returning results at each exercise
ranged from 1056 to 1335 in 2018. Recent feedback reported 99% of
participants satisﬁed with the image quality and 100% satisﬁed with
the cases provided (reported as satisfactory or better).
Conclusions
Ten years' UKNEQAS experience in the provision of web-based
CPD has demonstrated the application of digital imaging in
haematology education. The next phase of development is the
launch of the new UKNEQAS EQATE platform that will add external
quality assessment cases, full interpretive haematology clinical and
laboratory scenarios, educational and competency assessment tools
to the current CPD programme.
doi:10.1016/j.cca.2019.03.648
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Promoting networking among European residents in laboratory
medicine: Original experience of a Belgian-French exchange day
P. Bastina, M. Lenskib
Association of Belgian Residents in Laboratory Medicine (AABC),
Belgium
b
Association of Residents in Laboratory Medicine of Lille (AIPBL), France

a

Background-aim
Residents are deﬁned as young scientists training medical biology
under the supervision of a senior biologist, in order to acquire
speciﬁc qualiﬁcations in that ﬁeld. As young professional, residents
are seeking new experiences that can feed their professional
curiosity. Moreover, knowledge of the functioning of the profession
in other countries, including in neighboring countries, remains very

We developed an international team mobility project that aims to
enhance the exchanges among residents in laboratory medicine
during a day meeting. Thus, two groups of residents coming from
neighboring countries make an exchange and visit each other, in the
idea of:
• Allowing exchange of professional and cultural experience.
• Promoting international mobility or collaborations, and the possibility to practice laboratory medicine in another country.
• Creating friendship between groups of residents.

Results
The ﬁrst exchange was organized in 2018 by two resident
associations: Association of Residents in Laboratory Medicine of Lille
(AIPBL) from France and Association of Belgian Residents in
Laboratory Medicine (AABC) from Belgium. The two days followed
the same format. A scientiﬁc program was proposed on the morning
with a visit of laboratories and discover of speciﬁcities of the
profession in the country, followed by a cultural program with the
visit of the city and an international diner to discuss, and discover
food specialties'.
In January 2018, 10 French residents, and 15 Belgian residents
participated in the ﬁrst meeting in Brussels, Belgium.
In October 2018, 11 Belgian residents, and 12 French residents
participated in the second meeting in Lille, France.
Conclusions
The ﬁrst edition of this kind of team exchange permitted to link
residents from France and Belgium, to promote international
cooperation and mobility, and to exchange on laboratory practice.
This exchange thrilled residents and still lives, as residents invite
each others to local and national congresses, and planned to repeat
the experience with new country-teams. However, sponsors for
ﬁnancial support will be needed. Such a program should be sustained
and could be complementary from other opportunities proposed by
EFLM or IFCC like PSEP, IFCC-TF-YS activities, Lab-surﬁng networking
website, or EFLMLabX.
doi:10.1016/j.cca.2019.03.649
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The implementation of integrative case study in team-based
learning reinforces student motivation in laboratory medicine
H. Tsaib, F. Wangb, C. Leeb, S. Linb, H. Hoa
Division of General Laboratory, Department of Pathology & Laboratory
Medicine, Taipei Veterans General Hospital, Taiwan

a
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Background-aim
Students in biomedical laboratory science often found it challenging to understand clinical laboratory analysis and data interpretation that are important in professional development. To improve
students' prior knowledge efﬁciently, we proposed an integrative
case study coordinating different disciplines around a disease in
team-based learning to deepen students' knowledge and skills in
laboratory medicine.
Methods
Five diseases including hepatorenal syndrome, infective endocarditis, liver abscess, diabetes mellitus and cancer were selected in this
learning program. A total of 25 students were divided in to 3 groups
participated in the program during internship. Quantitative objective
assessment of pre- and post-training was carried out by selection of
50 multiple-choice questions toward each disease from previous
national certiﬁcation exams. Qualitative self-evaluation and feedback
were implemented in Likert scale questionnaire scoring from 0 to 9.
Eight opinions were collected, i.e. “Q1: It let me easy to understand
the topics and solve problems by myself”, “Q2: It increases my
interest and willingness to learn”, “Q3: It makes me feel uncomfortable and under pressure”, “Q4: It helps me more understand about

the topics”, “Q5: Through it, I understand more about clinical
signiﬁcance and application”, “Q6: Through it, I more comprehensively understand each disease” , “Q7: It makes me impressive and
willing to take responsibility”, and “Q8: I'm satisﬁed with the
program”.
Results
The quantitative objective assessment showed great progress
with average score from 59.67 to 98.37, while the qualitative selfevaluation showed progress of average score from 3.00 to 6.85
(Wilcoxon signed-rank test P b 0.001). Opinions collected resulted in
fully agreements except Q3. The average scores of Q1~Q8 were 7.0,
7.0, 2.2, 7.2, 7.2, 7.3, 7.4 and 7.4, respectively (Cronbach's alpha 0.88).
Score of Q3 was 2.2, revealing students didn't feel uncomfortable and
under pressure in the program.
Conclusions
Our results demonstrated that integrative case study in teambased learning could increase students' interest and motivation in
laboratory medicine learning. Moreover, students were highly
satisﬁed with the learning program and more conscious of their
responsibility to being medical technologists.
doi:10.1016/j.cca.2019.03.650
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Endocrinology, not including diabetes
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Results

Analytical validation of a thyroglobulin imunoassay in ﬁneneedle aspirate washout of suspicious lymph nodes in patients
with differentiated thyroid cancer

No matrix interference was demonstrated with saline solution
(LOB=0,04ng/ml, LOD=0.046ng/ml). In our laboratory CV% intraassay=5.8-8.7%; reproducibility: CVb10%; recovery: 89.5%; dilution
liniarity (ﬁrst concentration=0.266ng/ml): r2=0.997, intercept=0.001. Lymphnodes with metastasis associated high values of
Tg-FNAB (e.g.N5000;731.6;2091ng/ml), while in reactive lymph
nodes we found undetectable values (b0.04ng/ml).

C. Poalelungic, L. Parvuc, A. Padurec, S. Vladoiuc, D. Ioachimb, D.
Mandac, D. Niculescua, C. Badiud, A. Caragheorgheopolc
a
Endocrinology, “Carol Davila” University of Medicine and Pharmacy,
Bucharest, Romania
b
Pathology Laboratory, “C.I.Parhon” National Institute of Endocrinology,
Bucharest, Romania
c
Research Laboratory, “C.I.Parhon” National Institute of Endocrinology,
Bucharest, Romania
d
Thyroid Department, “C.I.Parhon” National Institute of Endocrinology,
Bucharest, Romania
Background-aim

Conclusions
We report here in-house analytical validation of FNAB-Tg with
ECLIA immunoassay. Our ﬁrst results conﬁrmed the lymph node
cytology. As a general accepted standardization has not yet been
reached, further efforts are nedeed in order to better deﬁne
analytical and clinical aspects and evaluate the optimal Tg-FNAB
cut-off.

Currently, circulating thyroglobulin (Tg) measurement is considered a very good biochemical tumor marker of differentiated
thyroid cancer (DTC) to monitor residual or recurrent disease.
According to international adopted guidelines, there is also a
growing trend to measure Tg in the needle washout ﬂuid following
ﬁne needle aspirate biopsy (Tg-FNAB) of suspicious lymph nodes,
as an adjunct to cytological examination on cases of suspected
metastatic DTC. However, the lack of standardization of FNAB-Tg
measurements (including matrix type/volume and clinical decision
cut-off values) rises consequent potential difﬁculties in interpreting
data.
We aimed to evaluate the analytical performance of a FNAB-Tg
immunoassay in our laboratory. As clinical validation is ongoing in
our institute, we present here the correlation of FNAB-Tg with
cytology in selected cases.

H. De Wolfb,c, D. Grusona
a
Department of Laboratory Medicine, Cliniques Universitaires St-Luc,
Brussels, Belgium
b
Department of Laboratory Medicine, Cliniques Universitaires St-Luc,
Brussels, Belgium
c
Ghent University, Ghent, Belgium

Methods

Background-aim

FNAB-Tg was measured with an immunoelectrochemiluminiscent
method (ECLIA, ROCHE); assay analytical characteristics: limit of
detection (LOD)=0,04ng/ml; functional sensitivity (LOQ)δ1ng/ml;
matrix accepted by producer: serum/plasma. For FNAB-Tg measurement the washout was obtained by rinsing the needle with 1ml
saline solution 0,9% immediately after the biopsy’s cellular component was expelled for the cytological examination. Samples used for
determining FNAB-Tg analytical performance were anti-Tg negative.

Free testosterone accounts for approximately 2% of the total
testosterone count and is important in the diagnosis of many
diseases including hypogonadism in men and polycystic ovary
syndrome or hirsutism in women. The detection of the free forms
of testosterone in serum is rather challenging and several methods
are available. The purpose of this study was to evaluate an
automated competitive chemiluminescent immunoassay (IDS-iSYS)
as compared to a radioimmunoassay (RIA) method.

0009-8981/$ – see front matter

doi:10.1016/j.cca.2019.03.690
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Evaluation of free testosterone measurement on the ids-isys
automated platform as compared to RIA
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Methods
Seventy serum samples were used for the method comparison.
Free testosterone was ﬁrst determined with a RIA method (RIA CT
free testosterone, DIAsource) and a competitive chemiluminescent
assay (IDS-iSYS free testosterone, IDS). (version 12.7.0, Ostend,
Belgium).
Within-run imprecision of the IDS-iSYS method was also assessed
based on quality controls and one patient pool sample. Between-run
imprecision was assessed based on quality controls.
Data analysis was performed using MedCalc software (version
12.7.0, Ostend, Belgium).
Results
Both methods were normally distributed (D’Agostino-Pearson test
after logarithmic transformation, P N 0.05) and a strong correlation
coefﬁcient of 0.96 was found. Three outliers were excluded from the
statistical analysis (patients 49, 56 and 60). The absolute mean bias on
Bland–Altman plot of 0.98 pmol/L was not signiﬁcant and constant (95%
conﬁdence interval [CI], –0.25 to 2.21%), and the limits of agreement
(95% CI) were –8.90% and +10.85%, reﬂecting a low variability between
methods. Concordance coefﬁcient Within-run imprecision (n = 10) for
this IDS-iSYS method was 3.7%, 3.2% and 2.5% at concentrations of
6.1pmol/L, 11.4 pmol/L and 131.1 pmol/L respectively. Between-run
imprecision (n = 10; 10 days) was 7.6%, 4.1% and 2.8% at concentrations
of 6.2, 27.5 and 130.0 pmol/L, respectively.
Conclusions
The IDS-iSYS automated platform for the measurement of free
testosterone appeared to be a valuable alternative to RIA, and could
therefore be used in clinical laboratories to help decreasing the
overall turn-around time.
doi:10.1016/j.cca.2019.03.691

To consider the post-vasectomy study completed two negative
results are necessary in two samples of consecutive semen, although
some authors recommend not to repeat the study in case of not
ﬁnding sperm mobile or presence of b100000 motionless spermatozoa per mL in the ﬁrst control.
The aim of this study is to establish the optimal period for realization
of the ﬁrst post-vasectomy control and assess the usefulness of the
second control in patients with a result previous negative.
Methods
We performed a retrospective study is carried out of postvasectomy semen analyzes performed in our laboratory in the last
year. In all the patients a ﬁrst control at 3 months postvasectomy
was performed if they had ejaculated a minimum of 20 occasions
from the vasectomy and a second control after 4 weeks. The
intervention was considered effective if no sperm were found or
were b100000 / mL in both samples.
Patients who presented fever in the month prior to the
completion of the seminogram or who did not meet the period of
abstinence (2-7 days) were excluded from the study.
The analysis of semen is done according to recommendations of
the 2010 WHO manual using the improved Neubauer’s chamber
with two aliquots diluted to ½.
Results
A total of 359 patients who underwent through a vasectomy in
our Hospital during the year 2018 were studied.
73.8% of patients had a negative result (absence of sperm or count
less than 100000/mL) in the ﬁrst control performed at 3 months.
92.4% of patients had a result negative in the second control
performed at 4 months.
Of the patients with a positive result in the ﬁrst control 72% were
negative in the second control, conﬁrming the negative in all of them
in a third control at 4 weeks.
No patient with a negative result in the ﬁrst control resulted
positive in subsequent controls.

T315

Conclusions

Which is the optimum time for the realization of post-vasectomy
control?

Based on our experience we recommend performing the ﬁrst postvasectomy control 4 months after the intervention. We do not ﬁnd
necessary performing a second control in patients with a ﬁrst negative
result, although we understand that they would be necessary more
studies with a larger population to be able to afﬁrm it.

A. González Rayaa, R. Coca Zuñigab, A. Léndinez Ramireza, M. Cantero
Sancheza, E. Martín Sálidoa, G. Callejón Martína, M.L. Hortas Nietoa
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain

doi:10.1016/j.cca.2019.03.692

Background-aim
T316
Vasectomy is considered as the most effective and popular
method of male contraception especially in stable couples who do
not want to have more children. It consists of a surgical intervention
in which performs an interruption of each of the vas deferens tube to
avoid the passage of sperm to the ejaculate.
Semen analysis is essential to assess the effectiveness of the
intervention, although there is no consensus in the time and number
of ejaculations needed to perform the ﬁrst analysis.
According to recommendations of the Spanish clinical chemistry
society (SEQC) for the standardization of post-vasectomy semen
analysis and the guide of the European Association of Urology of
2012 the ﬁrst control should be carried out after a minimum 3
months after the intervention, provided the patient has ejaculated at
least 20 times.

Hyperprolactinemia as a medical health problem in PHO Clinical
Hospital Bitola
B. Ilkovskab, B. Trifunova Kotevskaa, A. Dimovskid, A. Nasevac, M.
Ivanovskab, S. Hristovab
a
Department of Dermatology and Venereology, Acibaden City Clinic
Tokuda Hospital Soﬁa, Bulgaria
b
PHO Clinical Hospital Dr. Trifun Panovski Bitola Department of Medical
Biochemistry, Macedonia
c
PHO Clinical Hospital Dr. Trifun Panovski Bitola Department of
Microbiology, Macedonia
d
PHO Clinical Hospital Dr. Trifun Panovski Bitola Department of Radio
Diagnostics, Macedonia
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Prolactin is a 23 kDa polypeptide hormone that is synthesized
and secreted by lactotroph cells in the anterior pituitary gland.
Hyperprolactinaemia refers to an increase in circulating prolactin
levels, usually producing reproductive problems in both sexes,
particularly anovulatory infertility in women.
Aim or this study is to present the prevalence of hyperprolactinaemia in unselected population in medical laboratory in
Clinical hospital Bitola, Macedonia.

Reference ranges for the Elecsys® IGF-1 and IGFBP-3 immunoassays: Effects of age, gender and pubertal stage

Methods
This pilot study was performed from April 2018 to September
2018 at Clinical hospital Bitola (R.Macedonia). The total number of
participants was 605. The serum was separated and prolactin was
measured by chemiluminesans method on an Immulite 2000 xpi
analyzer .
Results
The total number of participants was 605 women. Age of
examinate group 17 to 58 years, mean 34 year. In 512 examinees
the serum prolactin concentration was in the normal range of
40-530 mIU/L. In 93 patients (15.3%) elevated prolactin values
were obtained, of which 69 patients or (74%) were diagnosed for
the ﬁrst time with hyperprolactinaemia and 24 patients or 26%
of the patients hyperprolactinaemia was not a new condition.
The values of prolactin in subjects with hyperprolactinaemia
range from 530 mIU/L to 3160 mIU/L with an average value of
842 mIU/L
Discussion
The prevalence of hyperprolactinaemia is difﬁcult to establish
due to the non-speciﬁc nature of the symptoms and because
not all patients are symptomatic or undergo prolactin measurements. Estimates of prevalence have been reported as approximately 0.4% in unselected normal population, 5% in a family
planning clinic population and 17% in women with reproductive
disorders.
We found 93 patients (prevalence of 15,7%) with hyperprolactinaemia of total 605 examinee women in unselected population for the 6 mounts period.
We suggest to clinician unless the prolactin levels are markedly
elevated, to repeat the investigation before labeling the patient as
hyperprolactinemic. Even we get one normal value we considered as
normal and an isolated raised one we discarded as spurious ﬁrst
result.
In patients with huperprolactinemia we suggest to clinician to
examinate for pregnancy, exclud excessive exercise, history of drug
intake, chest wall surgery or trauma, renal disease, cirrhosis,
hypothyroidism.

J. Kratzschb, R. Kolmd, A. Hopped, P. Dilbad, A. Körnera, K. Wirknerc, A.
Hiemischa, W. Kiessa
a
Hospital for Children and Adolescents and Center for Pediatric Research
(CPL), University of Leipzig, Leipzig, Germany
b
Institute of Laboratory Medicine, Clinical Chemistry and Molecular
Diagnostics, University Hospital Leipzig, Leipzig, Germany
c
LIFE - Leipzig Research Center for Civilization Diseases, University of
Leipzig, Leipzig, Germany
d
Roche Diagnostics GmbH, Penzberg, Germany
Background-aim
Serum insulin-like growth factor-I (IGF-I) and IGF binding protein-3
(IGFBP-3) are biomarkers used to diagnose and evaluate growth
hormone (GH) related disorders in humans, including GH deﬁciency
and acromegaly, and monitor their treatment. To validate the performance of the Elecsys® IGF-1 and IGFBP-3 electrochemiluminescence
immunoassays, we aimed to investigate the effects of age, gender and
pubertal stage on reference intervals for both parameters.
Methods
IGF-I and IGFBP-3 levels were measured in serum from Leipzig LIFE
(NCT02550236) and EU Sample Collection studies at one site, using
Elecsys IGF-1 and IGFBP-3 assays (cobas e 601 analyser; Roche
Diagnostics GmbH). Exclusion criteria included known endocrine or
metabolic disorders and use of medication inﬂuencing IGF-I and/or
IGFBP-3 levels in serum. Reference percentiles were modelled according
to LMS method with age- and gender-dependent parameters for location
and scale (μ and ⌠), and a constant for shape (⌊), to enable calculation of
standard deviation scores (SDS). In addition, reference percentiles
stratiﬁed by puberty-related Tanner stages (TS) 1–5 were determined.
Results
In total, 6716 samples from apparently healthy subjects (54.5%
male; age, 3 months–80 years) were analysed. Median IGF-I levels
increased rapidly from birth, peaking at 328 ng/mL in 15-year old girls
and 366 ng/mL in 16-year old boys, decreased sharply during early
adulthood, and plateaued during senescence. For IGFBP-3, concentrations peaked at 5686 ng/mL in 20-year old girls and 5136 ng/mL in 17year old boys, before declining slowly through adulthood and
senescence. When stratiﬁed by pubertal stage, median IGF-I levels
increased steadily, peaking at 343 ng/mL (TS 4) in girls and 381 ng/mL
(TS 3) in boys; median IGFBP-3 levels peaked at a later pubertal stage
than IGF-I for both girls (5233 ng/mL, TS 5) and boys (5296 ng/mL, TS
4), before decreasing steadily towards adulthood and senescence.
Conclusions

Conclusions
Hyperprolactinaemia is a common occurrence encountered in
clinical practice. Investigations are needed to ﬁnd the cause of
hyperprolactinaemia to guide appropriate treatment.

These new reference ranges for IGF-I and IGFBP-3 by age, gender and
pubertal stage will support accurate, reliable diagnosis and treatment
monitoring of patients with GH-related disorders. The SDS values
calculated will help to facilitate clinical interpretation of serum IGF-I and
IGFBP-3 measurements in comparison with reference percentiles.

doi:10.1016/j.cca.2019.03.693
doi:10.1016/j.cca.2019.03.694
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Relantionship between antimullerian hormone (AMH) levels and
the antral follicles count (AFC) by ultrasonography as a predictor
of ovarian reserve in a cohort of women of reproductive age
P. Maidana, J. Bonomo, M.I. Torres, N. Pasqualini, L. Singh, V. Aparicio,
N. Bravo Briones, L. Maggi
Centro Diagnostico Rossi, Buenos Aires, Argentina
Background-aim
Oocyte number and quality are known to decline with age.
However, fertility varies signiﬁcantly even among women of the
same age. It is necessary to have ovarian biomarker that reﬂect
follicular activity with good performance and great accuracy in
reproductive medicine.
In recent years, two key methods, the concentration of serum
AMH, a hormone that reﬂects the number of small antral follicles and
is predictive of ovarian response, and AFC by ultrasonography, have
emerged as preferred methods for assessing ovarian reserve.
Our aims were to assess the correlation of antral follicle count and
the levels of AMH with the age in a group of patients and evaluate
the relationship between the levels of AMH and antral follicles count
by ultrasonography

b

Universidad de Buenos Aires, Facultad de Farmacia y Bioquímica,
Departamento de Bioquímica Clínica - Instituto de Fisiopatología y
Bioquímica Clínica (INFIBIOC), Buenos Aires, Argentina
c
Universidad de Buenos Aires, Hospital de Clínicas “José de San Martín”,
División Ginecología, Buenos Aires, Argentina
Background-aim
Vitamin D deﬁciency has been related with pathophysiology of
insulin resistance in polycystic ovary syndrome (PCOS). It is also
suggested that vitamin D could regulate leptin levels. As well,
hyperactivation of adrenal axis can be programmed early in life and
be related later with PCOS development. Our aim was to establish
the relationship between vitamin D and adrenal parameters with
metabolic alterations in PCOS
Methods
In 73 PCOS women and 33 controls, 25 hidroxi-vitamin D (VitD),
total and bioavailable testosterone (TT and bioT), cortisol and insulin
were determined. HOMA index and the lipid accumulation product
(LAP) index were calculated as insulin resistance markers. In two
subgroups of 21 and 18 patients, hair cortisol and leptin levels were
determined respectively. Statistical analysis was performed through
SPSS 19.

Methods

Results

AMH
were
determined
in
326
women
by
electrochemiluminescence technology Roche ®. Transvaginal ultrasonography follicle count in both ovaries by Philips afﬁnity 70
echographs was performed in a subgroup of 27 patients between 30
and 45 years on ﬁrst days of the menstrual cycle. Statistical analysis
was performed through Jupyter Notebook

The following parameters were higher in PCOS women than in
controls, TT: 2,88 ± 1,18 vs 1,70 ± 0,42 nmol/L; bioT: 1,14 (0,352,84) vs 0,49 (0,28-0,87) nmol/L; Insulin: 12,7 (4,2-65,2) vs 6,8 (2,214,4) μUI/ml; HOMA: 3,46 (0,89-17,86) vs 1,51 (0,47-3,48) and LAP:
53,5 (5,0-203,8) vs 17,4 (6,8-23,4) cm.mmol/L, pb0.0001 in all cases.
VitD was lower in PCOS: 28,8 (25-64) vs 42,8 (62,5-97) nmol/L and
cortisol levels were nor different between groups: 342,1 ± 129,7 vs
369,7±102,1 nmol/L. Leptin levels in PCOS women (29,3 ± 17,7 ng/
ml) agreed with their body mass index. Mean hair cortisol levels in
PCOS patients (173 pg/mg) were higher than the cut-off value of a
reference population (128 pg/mg). VitD was negatively associated
with TT, bioT, LAP and leptin (r= -0,299, p=0,030, r= -0,349,
p=0,016, r= -0,551, pb0,0001 and r= -0,597, p=0,011, respectively). LAP correlated positively with TT, bioT, insulin and HOMA
(r= 0.364, p=0.001, r= 0.595, pb0.0001, r= 0.767, pb0.0001 and
r= 0.752, pb0.0001, respectively).

Results
AMH was negatively associated with age (r: -o,46, pb 0.01), AFC
was negatively associated with age (r: -o,35, pb 0.01). There was a
strong positive correlation between AMH and AFC. (r: 0.83)
Conclusions
At the presents, an ovarian reserve measure without limitations
has not been. Both AMH and AFC have become widely used
biomarkers. We found good correlation between both methods but
the small number of patients limited the analysis. The growing
number of patients who have decided to delay motherhood and the
role of AMH in ovarian physiology has led it to an integral part of the
assessment of women with impaired fertility.
doi:10.1016/j.cca.2019.03.695

Conclusions
Higher levels of insulin resistant markers conﬁrm higher
metabolic risk in PCOS. Lower ViT D levels and its correlations with
androgens, LAP and leptin justify continuing studies about Vit D role
in these women. Our ﬁnding of high hair cortisol levels in PCOS
should indicate hyperactivation of adrenal axis in these patients.
doi:10.1016/j.cca.2019.03.696
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Vitamin D, cortisol, leptin and metabolic markers in women with
polycystic ovary syndrome
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Hypothyroidism in pregnancy: Prevalence, associated factors and
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Hypothyroidism in pregnancy (HyP) is associated with maternal
and fetal morbidity (post-partum depression, child mental retardation); ﬁrst trimester (FT) serum TSH is used for early diagnosis (N4
mIU/L, American Thyroid Association 2017, which recommends HyP
monitoring with TSH instead of T4 due to the physiological changes
in pregnancy). Previous FT cutoff was 2.5 mIU/L (2011 guidelines).
Our objective is to assess the prevalence and associated factors of
HyP in our center.

Background-aim
A study was organized to determine age-speciﬁc Russian
reference intervals (RIs) for AMH in women and men and to
compare the newly derived RIs with the published literature for
other populations and by the assay manufacturer. Correlation among
age, AMH concentration and antral follicle count (AFC) was
estimated.

Methods
Methods
We obtained TSH and antiperoxidase antibodies(ATPO) results,
and weight, race and tobacco use data from pregnant women who
received a FT screening in our center between February 2014 and
May 2017. Women with history of thyroid disease were excluded. FT
TSH (cutoff 4 mIU/L) was used to classify women.
We created two logistic regressions: one with previous (5 years)
ATPO antibodies results, and another one with weight, age, race and
tobacco use. We also evaluated how often TSH values were elevated
during second and third trimesters.
Results
Data from 7,856 pregnancies was included in this study (mean
age=32.7 years; 6.4% smokers, 93.6% non-smokers; race: 82.05%
Caucasian; mean weight=64kg)).
FT screening classiﬁed women in HyP (7.59%), euthyroidism
(90.07%), hyperthyroidism (2.34%). 0.32% women had TSHN10mUI/L.
28.37% women had TSHN2.5 mIU/L (previous cutoff).
In the multivariate logistic regression (N=5012, AUC=0.58, 95%
CI: 0.56-0.62), associated factors for HyP were years of age (coeff=0.03,pb0.01) and weight (coeff=0.01,pb0.01); race and tobacco use
were not signiﬁcant.
In the model with previous ATPO results (N=1075, AUC=0.62
(95%CI: 0.58-0.65)), mildly (b200IU/mL) positive ATPO (OR=2.35,
95%CI: 1.37-4.05) and strongly (ε200 IU/mL) positive ATPO
(OR=5.16, 95%CI: 3.45-7.71) reached statistical signiﬁcance.
Of the 416 women with HyP and pregnancy follow-up information, 89% had TSH measurement(s) and 19% had ε1 TSH value above
pregnancy reference range.
Conclusions

Following CLSI EP 28AC, volunteers aged 18-60 years were
recruited, including 436 women and 24 men. AMH was measured
on the Access 2 analyzer (Beckman Coulter, Inc.) at CIR Laboratories
on peripheral blood collected without regard to menstrual cycle day.
AFCs were assessed in women on days 1–4 of their menstrual cycles
using transvaginal ultrasound (TVUS, Medison Ultrasound Systems).
AFCs were deﬁned as the sum of follicles 2–10 mm in diameter in
both ovaries. The women were divided into groups with nondetectable, low (b10) and normal (11-20) AFCs by TVUS. A nonparametric analysis of RIs was carried out using Stata 11 statistical
analysis software. Pregnant women, women with polycystic ovary
syndrome (PCOS) and women undergoing ovarian surgery were
excluded from the study, and women were further grouped by age.
Results
In the Russian population, women aged 26-30 and 31-35 years
had median and upper limit (UL) values for AMH that were
signiﬁcantly higher than those provided by the manufacturer
(median 3.38 vs. 2.27, 2.85 vs. 1.88; UL 11.03 vs. 7.37, 11.61 vs.
7.35, respectively). In comparison to a Brazilian study (Woloszynek,
2015), the median and UL in the Russian population were lower for
women aged 18-30 years group (median 3.35 vs. 3.7, respectively).
In women aged 41-45, N46 and men, RIs were consistent with those
provided by the manufacturer. Signiﬁcant negative correlation
between AMH and age was shown in women over 35 (rp=-0.46).
Correlation between AMH concentration and AFC in both ovaries was
demonstrated (rp=0.64; 0.69), with signiﬁcant differences noted
between AMH levels in groups of the same age but with different
AFCs (low vs. normal AFC, 1.15 vs. 2.6, respectively).

We observed a remarkable decrease in HyP with new criteria
(8%) versus previous ones (28%). ATPO role is well-known, but we
also observed younger age and weight were associated to HyP; early
diagnosis and follow-up is important in pregnant women. Optimal
control is difﬁcult to achieve in many of them.

Conclusions

doi:10.1016/j.cca.2019.03.697

doi:10.1016/j.cca.2019.03.698
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Derivation of Russian reference intervals for anti-müllerian
hormone (AMH) using access AMH assay

Performance evaluation of the VITROS® TSH3* assay on the
VITROS® 5600/XT7600 integrated and VITROS® 3600 and ECI/
ECIQ immunodiagnostic systems

I. Guzovc, E. Pecherinac, V. Kozlovc, O. Laskinac, N. Sintyrinac, A.
Ruzhanskaiaa, E. Sedyshkinaa, E. Gvozdika, S. Tyeb, A. Zenkinab, A.
Kurgannikovb
a
Beckman Coulter LLC, Moscow, Russia

This study establishes Russian population-speciﬁc RIs for AMH
using Beckman Coulter’s Access AMH assay. These results reinforce
the importance of obtaining population-speciﬁc reference intervals.

C. Thomasa, R. Stevensa, L. Westa, E. Oliverb, J. Panga, H. Grifﬁthsa
a
Ortho-Clinical Diagnostics, Pencoed, UK
b
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Background-aim

Background-aim

In-Vitro Diagnostic (IVD) manufacturers and the International
Federation of Clinical Chemistry Committee for the Standardisation
of Thyroid Function Tests (IFCC C-STFT) have been participating in a
collaboration to harmonise thyroid stimulating hormone (TSH) assay
results across assay platforms. We are developing a new harmonised,
fully automated assay for the measurement of TSH in human serum
and plasma on VITROS® Systems.

During pregnancy, there are important changes that affects the
thyroid gland and thyrotropin (TSH) production. Thyroid dysfunction can appear during pregnancy and it is related to preeclampsia,
miscarriage risk and fetal pathologies. In addition, different automatic immunoassays do not offer interchangeable results. Therefore,
laboratories should establish their own reference values for TSH
during pregnancy.
Reference values are usually established in 120 healthy volunteers (direct method). This is not possible to all laboratories and
indirect methods (IM), using big data stored in the informatics
systems of laboratories, have also been proposed. IM increases the
risk of including individuals with a disease, in order to minimize it;
large sample sizes must be used.
The aim of this study was to establish TSH reference values for
pregnant women in the ﬁrst trimester in our laboratory using noparametric IM.

Methods
The VITROS® TSH3 assay uses a one-step immunometric
technique where TSH present in the sample reacts simultaneously
with a streptavidin conjugated antibody bound by Biotin-BSA on the
wells, and an antibody-horseradish peroxidase conjugate. The
antigen-antibody complex is captured by the antibody coated on
the wells. Unbound materials are removed by washing, and the
bound HRP conjugate is measured by a luminescent reaction. A
reagent containing luminogenic substrates (a luminol derivative and
a peracid salt) and an electron transfer agent is added to the wells.
The electron transfer agent (a substituted acetanilide) increases the
level of light produced and prolongs its emission. The light signals
are read by the system. The amount of HRP conjugate bound is
directly proportional to the concentration of TSH in the sample. The
time to ﬁrst result in the system is 24 minutes.
Results
Preliminary data indicates an assay range of 0.0060-150 μIU/ml.
The Limit of Blank, Limit of Detection and Limit of Quantitation of
0.0030, 0.0058 and 0.0063 μIU/ml (20% CV) respectively were
established according to CLSI EP17-A2. Correlation between VITROS® TSH3 and the All Procedure Trimmed Mean (APTM) values of
the IFCC follow-up patient sample panel was obtained with the 81
samples within the measuring range. The regression statistics, using
Passing & Bablock, were as follows VITROS® TSH3 = 0.98 APTM
TSH Value (μIU/ml) -0.0078; Pearson Correlation Coefﬁcient (r) =
1.00. In a CLSI-EP05 A3 precision study, testing of six precision
pools (n=40) produced total imprecision ranging from 4.2 to 15.5
%CV.

Methods
TSH values of 1332 pregnant women, between 9 and 14 weeks’
gestation, stored in the informatics system of our laboratory from
2018 were included. After data analysis, TSH values below and equal
to 0,01 mU/L and above 100 mU/L were excluded due to statistical
reasons, which left 1316 values. TSH was tested using an
electrochemiluminescence immunoassay (ECLIA) on a Roche Diagnostic Cobas e801 analyzer.
Statistical analysis was made on Excel 2013. Outliers were
identiﬁed using Reed Method. Percentile 2,5 and 97,5 were selected
as limits for the reference values, and the 95% conﬁdential intervals
were calculated for each reference limit.
Results
Five outliers were identiﬁed and rejected. Median TSH of our
sample was 1,86 mU/L The calculated lower and upper limits of the
reference range for TSH in pregnant women during ﬁrst trimester
were 0,10 mU/L (95% CI 0,07–0,14 mU/L) and 5,22 mU/L (95% CI
4,91–5,66 mU/L), respectively.
Conclusions

Conclusions
In summary, the VITROS® TSH3 assay is harmonised to the IFCC
follow-up panel APTM values, and shows acceptable performance on
the VITROS® 5600/XT7600 Integrated and VITROS® 3600 and ECi/
ECiQ Immunodiagnostic Systems. *In development.
doi:10.1016/j.cca.2019.03.699

American Thyroid Association (ATA) in 2017 established that a
normal pregnant woman in the late ﬁrst trimester would have a TSH
upper reference limit of 4.0 mU/L, and this value could be used if
laboratories have not calculated their own reference ranges.
In our population, the upper limit, 5,36 mU/L, which means if we
used 4,0 mU/L as upper limit, we would increase the number of
pregnant women diagnosed of maternal hypothyroidism.
doi:10.1016/j.cca.2019.03.700
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Indirect-method to establish reference values for TSH in ﬁrst
trimester pregnant women
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Extensive monitoring of the natural menstrual cycle using the
serum biomarkers luteinising hormone, estradiol and
progesterone
E. Anckaerta, A. Jankg, J. Petzoldg, F. Rohsmannb, R. Parisd, M. Rengglif,
K. Schönfeldc, J. Schiettecattea, M. Krinere

Abstracts / Clinica Chimica Acta 493 (2019) S317–S348
a

Laboratory of Hormonology and Tumour Markers, University Hospital
Brussels (UZ Brussel), Brussels, Belgium
b
Praxis Dr Felix Rohsmann, Habach, Germany
c
Roche Diagnostics GmbH, Penzberg, Germany
d
Roche Diagnostics, Indianapolis, USA
e
Triga-S, Habach, Germany
f
Trina Bioreactives AG, Nänikon, Switzerland
g
University Hospital Leipzig, Leipzig, Germany
Background-aim
Luteinising hormone (LH), estradiol (E2), and progesterone (P)
are established biomarkers for assessing hormone proﬁles during the
menstrual cycle. Proﬁles for each hormone have been characterised
in urine by outdated methods; however, hormone levels measured in
serum by new generation immunoassays may provide more accurate
determination of menstrual cycle phase/sub-phase. Using the
Elecsys® LH, E2 III and P III assays, we aimed to determine serum
expected values for LH, E2, and P in normo-ovulatory women, over
the duration of the natural menstrual cycle.

T325
Data mining: Seasonal and temperature ﬂuctuations in thyroidstimulating hormone
W. Danchena, C. Xinqia, Y. Songlina, Q. Linga, L. Xiaolanb, G. Xiuzhia, H.
Yingyinga, L. Shuangyua, Y. Guohuaa, L. Huaichenga
a
Department of Clinical Laboratory, Peking Union Medical College
Hospital, Peking Union Medical College & Chinese Academy of Medical
Science, Beijing 100730, China
b
Department of Endocrinology, Peking Union Medical College Hospital,
Peking Union Medical College & Chinese Academy of Medical Science,
Beijing 100730, China
Background-aim
Thyroid-stimulating hormone (TSH) plays a key role in maintaining normal thyroid function. Here, we used “big data” to analyze the
effects of seasonality and temperature on TSH concentrations to
understand factors affecting the reference interval.

Methods

Methods

Apparently healthy, normo-ovulatory women were enrolled
based on strict inclusion criteria at 5 sites (USA/Europe; June 2016–
August 2017). Eligible women were aged 18–37 years (Europe)/22–
37 years (USA) with a natural menstrual cycle (24–35 days),
conﬁrmed by a physician. Approximately three 10 mL
venepunctures/week were obtained during 1 menstrual cycle (7–15
samples). Serum concentrations of LH, E2, and P were measured
using Elecsys LH, E2 III and P III assays (cobas e 801 analyser; Roche
Diagnostics). Cycle length (29 days) and day of ovulation (day 15)
were standardised. Cycle phases (follicular/ovulation/luteal) were
deﬁned by LH surge (if present), and/or P and E2 levels. Expected
values for each hormone were determined for 3 cycle phases and 7
sub-phases.

Information from 339,985 patients at Peking Union Medical
College Hospital was collected from September 1st, 2013, to August
31st, 2016, and retrospectively analyzed. A statistical method was
used to exclude outliers, with data from 206,486 patients included in
the ﬁnal analysis. The research period was divided into four seasons
according to the National Weather Service. Correlations between TSH
concentrations and season and temperature were determined.

Results
Of 208 women enrolled, 85 were included in the analysis. Median
(5–95th percentile) LH concentrations were 7.14 IU/L (4.78–13.2;
follicular), 22.6 IU/L (8.11–72.7; ovulation), and 6.24 IU/L (2.73–13.1;
luteal). Median (5–95th percentile) E2 concentrations were 198
pmol/L (114–332; follicular), 757 pmol/L (222–1959; ovulation), and
412 pmol/L (222–854; luteal). Median (5–95th percentile) P
concentrations were 0.212 nmol/L (0.159–0.616; follicular), 1.81
nmol/L (0.175–13.2; ovulation), and 28.8 nmol/L (13.1–46.3; luteal).
Conclusions
These hormone proﬁles will facilitate reliable, accurate monitoring of the natural menstrual cycle, and provide an important
reference for assessing LH, E2 and P levels. These values could also
inform clinical decision-making for women with fertility disorders.
This multicenter, international study is the largest of its kind to date,
and the ﬁrst to present expected values for each of the menstrual
cycle sub-phases in serum.
doi:10.1016/j.cca.2019.03.701

Results
Median TSH levels during spring, summer, autumn, and winter
were 1.88, 1.86, 1.87, and 1.96 μIU/L, respectively. TSH ﬂuctuation
was larger in winter (±0.128) than in summer (±0.125). After
normalizing the data from each year to the lowest TSH median value
(summer), TSH appeared to peak in winter and trough in summer,
showing a negative correlation with temperature. Pearson correlation analysis indicated that the monthly median TSH values were
negatively correlated with temperature (r = −0.663, p b 0.001).
Conclusions
This study showed signiﬁcant seasonal- and temperature-dependent variation in TSH concentrations. Thus, these might be important
factors to consider when diagnosing thyroid function disorders.
doi:10.1016/j.cca.2019.03.702
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Background-aim

Background-aim

Hypercalcemia is a frequent ﬁnding in daily clinical practice. The
calcium-alkaline syndrome is the most updated term of the milkalkaline syndrome. It is characterized by hypercalcemia, metabolic
alkalosis and renal failure, as a result of calcium intake together with
an absorbable alkaline.

Lithium is the most effective long-term therapy for bipolar
disorder, protecting against both depression and mania and reducing
the risk of suicide and short term mortality.Although efﬁcacious,
lithium has some clinical disadvantages: it has a narrow therapeutic
index requiring routine monitoring of serum concentrations and
thyroid function tests. The antithyroid effect of lithium is one of the
most common side effects. Follow-up studies of lithium treated
patients have revealed the presence of varying degrees of hypothyroidism, ranging from 1% to 50%. This study intends to compare the
thyroid abnormalities between bipolar disorder patients with and
without lithium therapy.

Methods
A 77-year-old woman diagnosed with primary hyperparathyroidism who required both parathyroidectomy and hemithyroidectomy.
Postoperatively, it began pharmacotherapy with calcium carbonate
(2g/24hours) and calcitriol (1600UI/24hours). Despite the treatment,
the patient presented severe hypocalcemia that required hospitalization for electrolyte replacement. At hospital discharge, the dose of
calcium carbonate received was increased to 20g/24hours. In a
routine control, the patient presented calcemia:17.1 mg/dL (8.7-10.4
mg/dL), ionic calcium:2.3mmol/L (1-1.4 mmol/L), creatinine:1.93
mg/dL (0.5-1.1 mg/dL), PTHb2.5pg/mL (15-65 pg/mL) and 25hydroxycholecalciferol:21.1 ng/mL (30-40 ng/mL).
Results
Given these ﬁndings, the clinical laboratory decided to add pH
(result was 7.43 (7.32-7.42 mmHg)) and contact her attending
physician. The patient was cited in the hospital and the pharmacological treatment was immediately suspended. On examination, she
was asymptomatic without electrocardiographic signs suggestive of
hypercalcemia complication. In subsequent controls, the patient
showed a progressive improvement in renal function and decreased
calcemia to baseline values.

Methods
This cross-sectional study was conducted in TU Teaching Hospital
during the period of October 2014 to November 2015 (14 months).
75 bipolar disorder patients treated with lithium and 75 age sex
matched bipolar disorder patients without any psychotic drug
treatment as controls were enrolled. Bipolar disorder was deﬁned
as per ICD-10-DCR guidelines by consultant Psychiatrist. Thyroid
status was deﬁned as per reference range of serum fT3, fT4 and TSH
levels. Fasting blood samples was collected to analyze serum lithium
levels and different biochemical thyroid function markers (fT3, fT4
and TSH).The comparison thyroid function tests between two groups
was performed by statistical analysis.
Results

Since the introduction of proton pump inhibitors in the treatment
of dyspepsia, calcium-alkaline syndrome has been considered a rare
cause of hypercalcemia (incidenceb1%). Numerous authors suggest
an increase in its incidence due to the increase in the prescription of
calcium supplements, considered safe, in various pathologies. Our
patient was under treatment with calcium carbonate which, in
addition to increasing the calcium intake, incorporates the alkaline
component essential for the development of the syndrome. In
addition, the concomitant intake of vitamin D supplements, described as an added risk factor, contributed to the establishment of
the disorder. Due to the increase in its incidence, physicians should
take into account this disease especially in those patients who
receive calcium supplements continuously.

The prevalence of hypothyroidism and subclinical hypothyroidism was found signiﬁcantly higher in lithium treated group i.e. 12%
and 17% respectively. Dominance of hypothyroidism was found
higher in female compared to male.The prevalence of hypothyroidism in female lithium treated group was 17.6% but in male lithium
treated group no any cases of hypothyroidism were observed.The
prevalence of subclinical hypothyroidism was found slightly higher
in female than that of male group (17.6% vs. 16.6%). Only 1% case of
hyperthyroidism was observed in treated patients. The percentage of
hypothyroidism and subclinical hypothyroidism increases signiﬁcantly (pb0.001) as the duration of lithium therapy increases.
In present study, lithium treated group has lower level of mean
fT3 than that of control group (5.61±1.35 vs. 6.02) but this was
statistically not signiﬁcant (p=0.51). Similarly, serum fT4 level was
signiﬁcantly (p=0.019) decreased in lithium treated group as
compared to control (17.57±6.35 vs. 19.71±4.56). Serum TSH level
was found signiﬁcantly (Pb0.001) higher in lithium treated group
than that of control (9.67±12.47 vs. 3.41±3.69).

doi:10.1016/j.cca.2019.03.703

Conclusions

Conclusions

T327
Lithium induced hypothyroidism in patients with bipolar
disorder
R.K. Gupta
National Public Health Laboratory (NPHL), Ministry of Health and
Population, Nepal Government, Nepal

Lithium treatment in bipolar disorder patients is associated with
higher degree of hypothyroidism and subclinical hypothyroidism as
compared with that of non treated patients. Prevalence of primary
and subclinical hypothyroidism was found higher in female compared to male. The percentage of hypothyroidism and subclinical
hypothyroidism was found to increase signiﬁcantly (pb0.001) as the
duration of lithium therapy increases.
doi:10.1016/j.cca.2019.03.704
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UPLC-MS/MS analysis of DHT, DHEA, testosterone, androstenedione, 17-OHP and progesterone in serum for clinical research

The effect of levothyroxine treatment on serum lipid levels in
women with subclinical hypothyroidism
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Background-aim
A UPLC-MS/MS method was developed for the measurement of
serum dihydrotestesterone (DHT), dehydroepiandrosterone (DHEA),
testosterone, androstenedione, 17-hydroxyprogesterone (17-OHP)
and progesterone enabling steroid proﬁling for the investigation of
metabolic dysfunction biomarkers for clinical research. Sample
preparation was performed using a 96-well plate mixed-mode Solid
Phase Extraction (SPE) sorbent. Chromatographic resolution between structurally related steroid species was achieved.
Methods
100 μL serum samples were pre-treated with internal standard,
methanol and water and transferred to a Waters™ Oasis™ MAX
μElution 96-well plate, allowing direct injection of the eluate. Ofﬂine
automated extraction was performed using a Tecan® Freedom Evo
100. Using an ACQUITY UPLC™ I-Class system, samples were injected
onto a 2.1 x 50 mm Waters CORTECS™ C18 column using a water/
methanol/ammonium ﬂuoride gradient and quantiﬁed with a Waters
Xevo™ TQ-S micro mass spectrometer.
Results
The developed method was shown to be linear over the
measuring range for the serum steroid hormones. Coefﬁcients of
variation (CV) for total precision and repeatability on ﬁve separate
days for low, mid and high QC samples were δ 6.5% (n = 25) for all
analytes. Analytical sensitivity investigations demonstrated a CV b
20% (S/N N10:1) at 0.086 nmol/L for DHT, 0.35 nmol/L for DHEA,
0.017 nmol/L for testosterone, 0.035 nmol/L for androstenedione,
0.030 nmol/L for 17-OHP and 0.016 nmol/L for progesterone. Matrix
Factor experiments demonstrated the internal standard compensated for ion suppression, with accuracies of 95 – 101% and CVs b
3.4% for the serum steroids. Excellent agreement for EQA samples
has been demonstrated with mean method bias of -1.4%, 0.2%, -5.6%
and 4.9% for testosterone, androstenedione, 17-OHP and DHT,
respectively.
Conclusions
We have successfully quantiﬁed serum DHT, DHEA, testosterone,
androstenedione, 17-OHP and progesterone using SPE with UPLCMS/MS for clinical research purposes. This ofﬂine automated method
demonstrates excellent linearity, analytical sensitivity, selectivity,
precision and accuracy, while providing high sample throughput
capabilities.
For Research Use Only. Not for use in diagnostic procedures.

a

Background-aim
The inﬂuence of thyroid hormones action on lipid metabolism is
well known, so any disturbances of thyroid gland function could be
followed by changed serum lipid levels, depending on severity and
duration of disorder. The aim of the study was to evaluate if the
subclinical hypothyroidism (SCH) is associated with altered lipid
proﬁle and if those changes were reversed following levothyroxine
(L-T4) replacement therapy.
Methods
Participants of the study were 61 women with SCH and 60
apparently healthy women representing control group. The exclusion criteria were clearly deﬁned. Thyroid hormones – total-T4
(TT4), free-T4 (FT4), total-T3 (TT3), thyroid-stimulating hormone
(TSH) as well as serum lipid parameters were measured by standard
laboratory methods in both groups. The group of patients with SCH,
after baseline measurements, received L-T4 replacement therapy and
L-T4 doses were adjusted by TSH measurements in deﬁned periods
of time. The SCH group underwent laboratory parameters measurements at the end of the study after one year, when euthyroidism was
restored.
Results
The SCH group had signiﬁcantly higher values of total cholesterol
(T-C), low-density lipoprotein cholesterol (LDL-C) and triglyceride
(TG) relative to control group (6.2±1.41 mmol/L vs. 5.5±0.91 mmol/
L, 3.9±1.24 mmol/L vs. 3.4±0.80 mmol/L, 1.28 mmol/L (1.13-1.46)
vs. 0.90 mmol/L (0.80-1.02); Pb0.001, Pb0.05, Pb0.001, respectively).
Values of TT4 and FT4 were signiﬁcantly lower and TSH values were
signiﬁcantly higher in SCH group according to control group
(Pb0.001, Pb0.001, Pb0.001, respectively). L-T4 replacement therapy
resulted in signiﬁcant decrease of both T-C and LDL-C concentrations
relative to baseline levels (6.2±1.41 mmol/L before vs. 5.7±0.92
mmol/L after therapy, 3.9±1.24 mmol/L before vs. 3.5±0.85 mmol/L
after therapy; Pb0.05, Pb0.05, respectively).
Conclusions
Our results indicate that SCH is associated with altered serum
lipid proﬁle and L-T4 replacement therapy, TSH guided, can improve
T-C and LDL-C levels.

doi:10.1016/j.cca.2019.03.705
doi:10.1016/j.cca.2019.03.706
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Performance evaluation of the ADVIA Centaur androstenedione
assay☆

Metabolic and biochemical parameters in patients with skin tags
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Background-aim
Androstenedione is a 19-carbon steroid that serves as a precursor
for testosterone and estrone. It is primarily synthesized from
dehydroepiandrosterone (DHEA) via 3ß-hydroxysteroid dehydrogenase in the ovaries, testes, and adrenal glands.
Androstenedione is most commonly used in conjunction with
other steroid assays to evaluate the function of the adrenal glands
and ovaries or testes and to determine the cause of symptoms of
androgen excess. It is also used in the monitoring of treatment for
congenital adrenal hyperplasia.
A new ADVIA Centaur® Androstenedione (ANDRO) assay for the
measurement of androstenedione in human serum and plasma has
been evaluated by Siemens Healthineers. The studies below describe
performance of the assay on the ADVIA Centaur Immunoassay
System.
Methods
The ADVIA Centaur ANDRO assay is a fully-automated competitive immunoassay using direct chemiluminescent technology. Reagents include a sheep monoclonal antibody coupled to
paramagnetic particles in the solid phase and a novel acridinium
ester in the Lite reagent. Solid phase and Lite reagent are incubated
with 20 mL of patient sample. Competition for solid phase binding
occurs between androstenedione in the sample and the Lite reagent.
Separation follows, and the amount of signal generated is inversely
proportional to the concentration of androstenedione in the sample.
The time to ﬁrst result is 18 minutes.
Results
The ADVIA Centaur ANDRO assay correlated well to LC-MS/MS
across the measuring interval of 0.30 to 9.00 ng/mL. Equivalent
performance was determined for serum, lithium heparin plasma,
and potassium EDTA plasma sample types. Within-lab precision
was b8% CV (with 95% conﬁdence), and the assay demonstrated
good speciﬁcity, with δ10% interference and δ1% cross-reactivity
for the majority of the compounds evaluated. Stability data
demonstrated a calibration interval and onboard stability of 35
days.
Conclusions
The ADVIA Centaur ANDRO assay demonstrates good precision,
speciﬁcity, and correlation to LC-MS/MS.
☆Information about this device is preliminary. Safety and effectiveness for the uses
discussed have not been established. The device is under development and not
commercially available. Future availability cannot be ensured.

doi:10.1016/j.cca.2019.03.707
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Background-aim
Acrochordon or ﬁbroepithelial polyp, commonly known as Skin tags
(STs) are one of the most common benign skin condition, consisting of
skin projecting from the surrounding skin, usually occurring on the
eyelids, neck and axillae, less often on the trunk and groin. Skin rubbing,
skin aging and a familial predisposition are causes for STs, while others
described hormonal imbalances and hyper-insulinemia as contributing
factors. Studies have found an association of STs with conditions such as
obesity, diabetes mellitus and atherogenic lipid proﬁle. Abdominal
obesity and the consequent insulin resistance are said be important
contributing factors for diabetes, dyslipidemia and cardiovascular disease.
Methods
This study comprised of 99(men or women) presenting to the
dermatology clinic where 15 males and 35 females with STs taken as
cases and 14 males and 35 females of the same age and sex with no STs
were taken as controls. Metabolic parameters (body mass index, blood
pressure, waist circumference) along with the Biochemical parameters
(serum lipid proﬁle, blood glucose, HbA1c, and serum leptin) were
measured in all individuals. SPSS ver. 20.0 was used to analyze the data.
Mann-Whitney U test was applied for comparison of median to see the
difference between case and control group and Spearman’s correlation
was used to establish the association between two quantitative variables.
Results
Serum leptin was found to be signiﬁcantly higher in both male
and female patients having STs than the controls at the probability
level of 0.001. Also, serum leptin is seen to increase with increasing
BMI in both male and female cases and controls.
In male with STs fasting blood glucose, glycosylated hemoglobin,
triglyceride, systolic blood pressure and diastolic blood pressure was
found higher than the individuals without STs. In female fasting
blood glucose, glycosylated hemoglobin, total cholesterol, triglyceride, systolic blood pressure and diastolic blood pressure was found
higher than the individuals without STs.
Conclusions
In the present study, there is signiﬁcant association of STs with
triglycerides, total cholesterol, blood pressure and serum Leptin
levels. It is thus implied that skin tags may be one of the important
skin markers of metabolic disorders and may attract physicians and
dermatologist for further investigation as it is proved to be not just a
cosmetic problem.
This leads us to recommend the change of life style of patients with
STs and or hyperlipidemia, as stopping active smoking and prevention
of passive smoking, regular exercises, weight reduction, changing
carbohydrate diets into high protein diets. Knowing that diets rich in
polyunsaturated fatty acids as olive oil, omega 3, 6 and 9 fatty acids
supplementation can decrease the risk of coronary atherosclerosis, we
recommend their use for patients with STs and or hyperlipidemia.
doi:10.1016/j.cca.2019.03.708
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T333

Determination of biochemical markers of inﬂammation and
oxidative stress in female patients with hashimoto’s thyroiditis

Effects of sex, age, sampling time, and season on thyroidstimulating hormone concentrations: A retrospective study

G. Spasić Obradovićb, K. Illeb, V. Milatović Jezdića
a
Savski Venac Health Centar, Pasterova 2, Belgrade, Serbia
b
Zvezdara University Medical Center, Dimitrija Tucovića 161, Belgrade,
Serbia

W. Danchenb, L. Dandanb, G. Xiuzhib, Y. Songlinb, Q. Lingb, C. Xinqib,
X. Taoa, L. Hongleib, L. Hongchunc
a
Department of Statistics, Institute of Basic Medical Sciences, Chinese
Academy of Medical Sciences & Peking Union Medical College, Beijing
100005, China
b
Department of Clinical Laboratory, Peking Union Medical College
Hospital, Peking Union Medical College & Chinese Academy of Medical
Science, Beijing 100730, China
c
Department of Medical Laboratory, First Afﬁliated Hospital, Zhengzhou
University, Zhengzhou, Henan 450052, China

Background-aim
Hashimoto thyroiditis (HT) is a chronic autoimmune disease with
incidence on the rise. Diagnosis of HT is set by determining the
concentration of thyroid-stimulating hormone (TSH), free thyroxine
(fT4) and free triiodothyronine (fT3), and the presence of antibodies
against thyroglobulin (Tg-At) and thyroid peroxidase (TPO-At). It has
been shown that inﬂammation and oxidative stress contribute to HT,
which is why the aim of our study was to analyze markers of
inﬂammation and oxidative stress in patients with subclinical HT.
Methods
The study involved 40 female patients with clinical manifestations of
HT which were sent to our institution for the HT diagnosis conﬁrmation.
The standard laboratory parameters used in the diagnosis of HT (TSH,
FT4, FT3, TPO-At, Tg-At) were analyzed, and conﬁrmed HT diagnosis.
Subsequently, C-reactive protein (CRP), ﬁbrinogen, albumin, immunoglobulin (IgA, IgG, IgM), leukocytes, lymphocytes, nitric oxide (NO) and
catalase were analyzed. Patients were divided into two age groups,
younger group (20-40 years) and older group (40-60 years).
Results

Background-aim
Measuring thyroid-stimulating hormone (TSH) is essential for
diagnosing and monitoring thyroid diseases. The aim of this study
was to evaluate the effect of sex, age, sampling time on TSH in a large
Chinese population and to determine which factor had the greatest
impact on TSH measurement results.
Methods
Data were obtained from the laboratory information system from
September 1, 2013 to August 31, 2016. A total of 80150 outpatients
were enrolled in this study. TSH was measured using a Siemens
ADVIA Centaur XP automatic chemiluminescence immunoassay
analyzer. Linear regression models were used to assess the
association between log-transformed TSH concentrations and sex,
age, season, and sampling time.

The obtained results showed there are signiﬁcant differences in the
concentration of CRP, IgA and IgM between the groups, with the
signiﬁcantly higher values of the mentioned parameters in the older
group (p b0.05). However, albumin concentration was signiﬁcantly
lower in the older group (p b0.05). The activity of catalase, as well as,
the NO concentration were signiﬁcantly higher in the older group (p
b0.05). We also found signiﬁcant positive correlation between TSH and
CRP concentrations in both groups of patients. We found signiﬁcant
positive correlation between TSH and albumin. Also, we found
signiﬁcant positive correlation between fT3 and IgM in the younger
group. The concentration of fT4 did not show any correlation with any
of the tested biochemical parameters in any group of subjects.

Results

Conclusions

Conclusions

The obtained results underline the importance of determining
markers of inﬂammation and oxidative stress in the early stage of
HT. This can lead to assessment of the disease severity, timely
treatment and prevention of future complications that can be
potentiated in the elderly population.

Sex, age, season, and sampling time signiﬁcantly affected serum
TSH concentrations. Age-related alteration in serum TSH concentrations was observed in this study. Sampling time was the major factor
affecting serum TSH concentrations.

The serum TSH concentrations in women were signiﬁcantly
higher than in men. In all subjects, serum TSH concentrations
increased by 0.005 μIU/mL for each year of age. TSH concentrations
showed circannual variation during the 3 consecutive years of data
collection and decreased during the summer while increased during
the winter. The serum TSH concentrations decreased from 7 am to 1
pm while increased from 1 pm to 4 pm. The same trend was
observed in TSH concentrations for sampling time stratiﬁed by sex.
Linear regression revealed that sampling time might be the major
factor affecting serum TSH concentrations.

doi:10.1016/j.cca.2019.03.710
doi:10.1016/j.cca.2019.03.709
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T334
Virilizing tumours in adult women: report of three cases
P. Ocón-Sánchez, A. Dayaldasani-Khialani, I. Rueda-Fernández
UGD Laboratorio, Hospital Regional Universitario de Málaga, Málaga,
Spain
Background-aim
Androgen secreting tumours are the least common of the
androgen excess disorders and are generally associated with rapidly
progressive symptoms of hyperandrogenism resulting in virilisation.
These tumours may arise from the adrenal glands or the ovaries.
Although rare, the clinician should not misdiagnose them, as they are
potentially malignant and require speciﬁc treatment. An early
diagnosis can improve the prognosis, with an important role played
by the laboratory upon ﬁnding high androgen levels in a female
patient.
Methods
Presentation of three different cases of virilizing tumours in adult
women.
Results
Case 1. A 57-year-old woman presented with hyperandrogenism
associated with hypertension and obesity. On examination, she had
uniform obesity (weight: 110 kg, height 156 cm), facial hair which
had been removed, and increased hair growth in breasts, lower back,
abdomen and buttocks (Ferriman-Gallwey score: 4), but no
clitoromegaly. Laboratory investigation showed testosterone (TST)
levels of 5.8 ng/mL (Reference range: 0.2–0.6 ng/mL) and an
abdominal ultrasound revealed a large cystic image (6 cm) in the
right ovary. An oophorectomy was performed and a Leydig cell
tumour was detected on histologic examination. Postoperative TST
levels dropped to 0.3 ng/mL.
Case 2.
A 34-year-old woman was referred to the endocrinology
department from Primary Care for evaluation of acne and elevated
dehydroepiandrosterone sulphate (DHEAs). On examination, she had
grade I facial and abdominal (linea alba) hirsutism and grade II
hirsutism in breasts and inner thighs. Initial hormonal studies
revealed elevated serum concentrations of 17-hydroxyprogesterone
(17-OH PRG): 7.52 ng/mL (reference range: 0.20–2.90 ng/mL);
Androstenedione: 2.71 ng/mL (Reference range: 0.30–2.40 ng/mL);
and DHEAs 12100 ng/mL (reference range: 450–2700 ng/mL).
Congenital adrenal hyperplasia was ﬁrst suspected, but after
performing an adrenocorticotropic hormone (ACTH) stimulation test,
low levels of ACTH and very high levels DHEAs were observed. The
clinician was promptly informed of the result and subsequently
ordered an urgent CT scan, yielding an adrenal space-occupying
lesion of 9 x11 cm. After surgery, histological study conﬁrmed lowgrade adrenocortical neoplasm, and 17-OH PRG and DHEAs levels
declined.
Case 3. A 68-year-old woman admitted to the cardiology department for “angina pectoris” and hypokalemia, who recently started to
present hirsutism, had elevated serum concentrations of TST (9.84
ng/mL measured by LC-MS/MS), 17-OH PRG: 11.40 ng/mL; Androstenedione 29.20 ng/mL, and DHEAs (N 15000 ng/mL).
Abdominal CT scan showed a solid mass in the left adrenal gland
measuring 10x6x10cm with probable inﬁltration of the left kidney

and lung and bone metastases, as well as mediastinal and
retroperitoneal adenopathies. She was referred to the oncology
department for palliative care.
Conclusions
A thorough evaluation and treatment is required in women who
present with hyperandrogenism. High values of testosterone and
DHEAs in these patients should be urgently communicated to the
requesting clinician because they can be caused by androgen
producing tumours, and a rapid diagnosis can greatly improve their
prognosis.
doi:10.1016/j.cca.2019.03.711

T335
Cortisol in saliva to predict relapse in patients addicted to cocaine
use
Á. Gragera-Martinezb, A. León-Justelb, L. Herranz Arrieroa, F. Barrero
Alorb, I. Rico Vazquezb
a
Badajoz University Hospital, Spain
b
Juan Ramón Jiménez University Hospital, Spain
Background-aim
Drug addiction has been deﬁned as a disorder that progresses
from impulsive to compulsive behavior, becomes chronic and occurs
with numerous relapses, 40–60% of patients relapse.
Stress is one of the conditions strongly linked to substance abuse.
Several studies show that excessive or prolonged stress and
hormones related to it, determine the appearance of dysfunctional
cognitive schemes that combined with elements of the environment,
would act as risk factors for the initiation and maintenance of
addictive behavior.
The dysregulation of the hypothalamic-pituitary-adrenal (HHA)
in response to stress, deﬁned as a maladaptive syndrome, and
manifested by alterations in circulating levels of cortisol, is identiﬁed
as a marker of vulnerability in the addictive behavior.
Cortisol levels in saliva could be interesting in the management of
these patients.
Hypothesis: stress, in patients addicted to drug use, increases the
likelihood of relapse.
Methods
The participants were addicts to cocaine that started treatment in
the drug addiction programs in our province.
Traier Social Stress Test, psychological stress protocol, patients
are subjected to a stressful situation and cortisol in saliva basal and
10 minutes after application is measured.
The scale of perceived stress (PSS): evaluate how daily situations
are considered stressful by patients.
The relapse as yes/no within three months of the start of
treatment.
Objectives: To contrast that the response to stress, measured
through cortisol in saliva, is related to the relapse in the consumption
of substances, evaluated by logistic regression.
To assess the relationship between the stress response measured
through cortisol in saliva and perceived stress valued through a
psychometric evaluation, evaluated by nonparemetric correlation.
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Results
Cortisol in saliva levels correlates with relapse, p b0.0001.
The scale of perceived stress correlates with cortisol levels, p
b0.0002.
Conclusions
The salivary cortisol together with the perceived stress scale can
be used as a tool in the management of patients with addiction
problems, and can predict the risk of relapse.
Patients with elevated levels of salivary cortisol and deregulation
of stress response mechanisms are more prone to relapse, requiring
closer follow-up.

The reference values measured were the following one: M 2-6
(n=20): b0.24 ng/mL, M7-11(n=20): 0.24-0.55 ng/mL, M 12-16
(n=20): 0.24-1.64 ng/mL, M 17-20 (n=20): 0.29-3.31 ng/mL, M N20
(n=20): 0.41-2.05 ng/mL and F 2-6 (n=20): b0.24 ng/mL, F7-11
(n=20): 0.24-1.22 ng/mL, F12-16 (n=20): 0.48-2.93 ng/mL; F17-20
(n=60): 0.29-3.79 ng/mL, F20-50 (n=20): 0.49-3.82 ng/mL, FN50
(n=20): 0.24-1.99 ng/mL.
Conclusions
The analytical performance and the reference values determined
in our lab are in agreement with one announced by the company .
The reference values are a little bit higher than the ones obtained
with the LC-MS/MS but it’s logical according the positive bias
observed between both method.

doi:10.1016/j.cca.2019.03.712
doi:10.1016/j.cca.2019.03.713
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T337
The new diasorin androstenedione immunoassay: Analytical
performances, comparison with a LC-MS/MS and establishment
of the reference range values

Determination of serum androstanediol glucuronide reference
range intervals in a cohort of healthy belgian subjects

C. Le Goff, P. Beckers, P. Lukas, C. Nix, S. Peeters, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium

C. Le Goff, L. Vranken, T. Yilmaz, A. Gendebien, S. Peeters, L.
Huyghebaert, N. Fabregat-Cabello, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium

Background-aim
Background-aim
Androstenedione is a 19-carbon steroid hormone produced in the
adrenal glands and the gonads as an intermediate step in the
biochemical pathway that produces the androgen testosterone and
the estrogens.
The aim of our study was to validate the new Androstenedione
immunoassay (IA) kit from Diasorin, to compare the results obtained
with our LCMS method and ﬁnally to establish our own reference
values for adults and children.
Methods
For the validation, precision of 8 levels, 4 replicates per day
during 5 days, linearity with a dilution of a high sample, recovery
with shared percentage of high and low value sample, limit of blank
and quantiﬁcation were assessed. Correlation have been done with
120 serum leftover samples already measured with our LC-MS/MS
method (MassChrom Steroids from Chromsystem(Germany)- QTrap
6500, Sciex, USA) and reference range established with 260 serum
samples selected as equally as possible between the gender and the
age.
Results
The intra-run precision (CV) was 0.9 to 4.4% (range: 0.1207-3.843
ng/mL) and total-run precision (CV) was 2.2-12.3%. Recovery
differed from 89% to 100% for the range 0.3020-1.72 ng/mL. LOB
was 0.0352 ng/mL and the LOQ was 0.1028 ng/mL. Linearity gave this
regression equation: y=-0.1292+1.042x for the range 0.1285-1.67
ng/mL.
For the comparison between LC-MS/MS and IA, the PassingBablok gave this regression equation: AND Diasorin = -0.08004 +
1.60075 AND LC-MS . The difference between both was in average
9.7%.

Androstanediol-glucuronide (ADG) is considered to be a highly
marker of peripheral androgenicity. The quantiﬁcation of steroid
glucuronide conjugates by indirect methods of immunoassays may
underestimate some conjugates since hydrolysis is needed in sample
processing. To overcome these limitations, we have validated a LCMS/MS method (because of its high sensitivity, speciﬁcity, and an
excellent reproducibility) for ADG determination in plasma and
serum. The aim of our work was to determine the reference range
intervals for ADG in a cohort of healthy Belgian subjects.
Methods
We used a HPLC system AD20XR Shimazu connected to triple
quadrupole mass spectrometer TQ5500 (SCIEX, Framingham, Massachusetts, USA). A cohort of 264 healthy, fasting caucasian Belgian
volunteers (108M: n=16b10, mean age 6.6 ± 2.4 yo, n=23
group10-12 (mean age 11.1 ± 0.7yo), n=33 group12-16( mean
age 13.7 ± 1.2 yo), n=36 group16-100 ( mean age 35.3 ± 12.0 yo)
and 156F:n=22 groupb10( mean age 5.5 ± 3.2 yo), n=71 group1016 (mean age 12.8 ± 1.8 yo) and n=63 groupN16 (mean age 42.0 ±
13.1 yo) were enrolled and gave informed consent. Exclusion criteria
were: prescription of any medications (including oral contraceptives) and body mass index (BMI) N30 kg/m2. Each volunteer was
required to sit for 5-15 minutes before blood sampling from 8:00
to10:00 AM. All samples were centrifuged in less than 30 minutes
after sampling, and were stored less than 6 months at -80°C.
Results
Serum ADG values were not normally distributed and signiﬁcant
differences (pb0.0001) were found (by Mann-Whitney test) between
levels observed in men (median:2.6(IQR:1.3-4.4) μg/L) and women
(median: 0.7(IQR:0.3-1.0μgl/L). We examined also the effect of age
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on the reference interval by comparison the different groups of age
using Mann-Whitney and noticed an effect. After elimination of
outliers in men and in women, according to Tukey, the calculated
reference interval were the followed: Fb10y:0.5-0.06,F10-16y:0.091.8,FN 16y: 0.1-1.6, M 10-12y:0.1-1.6, M 12-16 y: 0.3-4.04,
MN16y:0.9-8.1μ/L.

For comparison, we obtained serum samples of apparently
Caucasian healthy subjects from Graz Hospital and we compared
the results obtained in the two laboratories. (n=20). All samples
were stored at -80°C a maximum of 6 months before processing.

Conclusions

For comparison purposes, the regression equation obtained by
the Passing-Bablok gave Belgian LCMS = 0.2985+0.8736 Austria
LCMS. The Bland and Altman shows a good correlation with both
24,25(OH)2D measurements, the mean difference is -0.234 nmol/L.

We established new reference range intervals for ADG in serum
in a cohort of healthy Belgian subjects based on age and gender for
our newly LC-MS/MS method to use in routine.

Results

Conclusions
doi:10.1016/j.cca.2019.03.714

T338
Method comparison of the 24,25(OH)2D3 measurement with two
different LC-MS/MS assays
C. Le Goffa, S. Zelzerb, L. Huyghebaerta, J. Farre Seguraa, N. FabregatCabelloa, M. Herrmannb, E. Cavaliera
a
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
b
Clinical Institute of Medical and Chemical Laboratory Diagnostics,
Medical University of Graz, Austria
Background-aim
24,25(OH)2D is the major product of 25(OH)D catabolism, the
levels of both 25(OH)D and 24,25(OH)2D are strongly correlated in
healthy persons. The conversion of 25(OH)D to 24,25(OH)2D is
regulated by the expression of the enzyme 24-hydroxylase
(CYP24A1), which is down regulated when 25(OH)D is present at
low serum concentrations, including deﬁciency due to Chronic
Kidney Disease. Screening for CYP24A1 deﬁciency for cases of PTHindependent hypercalcemia 24,25(OH)2D determination is very
interesting.
Contrary to 25(OH)D quantiﬁcations, the measurement of 24,25
(OH)2D can only be achieved by LC-MS/MS approaches. Besides, its
determination is still complicated due to its low ionization efﬁciency
and its low concentration levels.
The aim of our study was to compare our strongly validated
method with an in-House method used in Graz, which was essential
modiﬁed from the previous published assay from Laha TJ et al.
Methods
In University Hospital of Liege, our sample preparation was based
on a protein precipitation of 100 μL of serum sample by adding
ZnSO4•7H2O in water and 100μL of the labelled compound mix in
acetonitrile. Then samples were vortexed and centrifugated and 150
μL of the supernatant was transferred to a 96-well plate. We used an
UHPLC system using a Nexera X2 UPLC interfaced to a quadrupolelinear ion trap QTRAP 6500 system from Sciex. Chromatographic
separation was achieved using a Kinetex PFP 100A column ﬁtted
with a UPLC SecurityGuard ULTRA cartridge from Phenomenex. The
mobile phase was a time programmed gradient using A (water) and
B (methanol), both modiﬁed with 0.1% formic acid.
Analytes were ionized by atmospheric pressure chemical ionization (APCI) in positive mode (+) and detected by MS/MS in Selected
Reaction Monitoring (SRM).

The present methodology has been strongly validated using all
the certiﬁed reference materials available which make it reliable for
its application. Besides, a comparison of 24 samples with the values
from Graz Lab demonstrates its suitability, as well as an extensive
comparison of 281 samples with our VDSP traceable LC-MS/MS.
doi:10.1016/j.cca.2019.03.715

T339
Correlation between vitamin D deﬁciency and high levels of
thyroperoxidase antibodies in a group of Albanian patients
L. Minob, E. Kapllania, N. Hetaa, I. Koritaa, E. Refatllaria, A. Buloa
a
Laboratory Department, University Hospital Center “Mother Teresa”,
Tirana, Albania
b
Pegasus Med Laboratory, Tirana, Albania
Background-aim
In the recent years, it has been shown that vitamin D has
signiﬁcant immunomodulatory effects and could play an important
role in the pathogenesis of autoimmune diseases, besides its primary
role in bone and mineral homeostasis. In this study, our aim was to
investigate the relationship between Thyroperoxidase (TPO) antibodies and vitamin D levels in a group of patients tested for both
these markers.
Methods
We studied a total of 106 patients (13 males and 93 females),
aged 20 – 70 years old, who were tested for both vitamin D levels
and Thyroperoxidase (TPO) antibodies. Their serum samples were
collected throughout the year, during the four seasons. Patients on
vitamin D supplements were excluded from our study. Abbott
Architect platform i2000 was used to assess the levels of Vitamin D
(25-OH Vitamin D) and TPO Antibodies in each patient serum, by
means of a chemiluminescent microparticle immunoassay (CMIA)
method. We used 20 ng/ml as a cut off level for vitamin D deﬁciency.
Results
We classiﬁed study subjects into two groups according to their
vitamin D serum levels: the vitamin D deﬁcient (b 20 ng/mL) and
vitamin D non-deﬁcient (ε 20 ng/mL) groups. According to this
cutoff value, 55.7% (59 out of 106) of the patients were vitamin D
deﬁcient and 44.3% (47 out of 106) of the patients were vitamin D
non-deﬁcient. Positive TPO antibodies were deﬁned as a value
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greater than 6 IU/ml, according to manufacturer instructions on
reference values. The prevalence of TPO antibodies positivity was
49% (29 out of 59) in the vitamin D deﬁcient group and 36 % (17 out
of 47) in the non-deﬁcient group. When comparing the two groups
of patients, vitamin D deﬁcient (n = 59) and non-deﬁcient (n = 47)
for their TPO antibody levels, using the one-tailed student t-test, we
found a signiﬁcant correlation at p b 0.05: the t-value was 1.94, and
the p-value 0.028.
Conclusions
We found that there was a signiﬁcant correlation (p=0.028)
between the presence of TPO antibodies and low levels of vitamin D.
TPO antibodies were signiﬁcantly higher in the vitamin D deﬁcient
group. Therefore, we believe it is important to evaluate for a possible
thyroid underlying condition in the setting of vitamin D deﬁcient
patients and test for the presence of TPO antibodies.
doi:10.1016/j.cca.2019.03.716

T340
VIDAS PTH(1-84) ASSAY: Reference limits and comparison with
three other third generation PTH assays
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a
bioMérieux SA, Chemin de L’Orme, 69280 Marcy L’Etoile, France
b
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c
S.C. Biochimica Clinica, Azienda Ospedaliero Universitaria Città della
Salute e della Scienza, Molinette Hospital, Corso Bramante 88, Torino,
Italy

pg/mL for the VIDAS® PTH (1-84) assay. Comparison between
VIDAS® PTH (1-84) assay and three other 3G assays, Roche Elecsys®
PTH (1-84), DiaSorin LIAISON® 1-84 PTH and Fujirebio Lumipulse®
G whole PTH, was performed according to the CLSI EP09-A3
guideline, with serum or plasma samples collected from 356 patients
representing all the intended populations. For Passing and Bablok
regression analyses comparing VIDAS® PTH(1-84) with Elecsys®
PTH (1-84), LIAISON® 1-84 PTH and Lumipulse® G whole PTH,
coefﬁcients of correlation respectively equal to 0.9853 (356 samples), 0.9889 (215 samples) and 0.9666 (144 samples), and slopes
respectively equal to 0.9454 [0.9127;0.9727], 1.0460 [1.0194;1.0829]
and 1.1026 [1.0574;1.1439] were observed.
Conclusions
The design of the new VIDAS® PTH (1-84) assay (3G, calibrator
traceable to the WHO International Standard 95/646 for PTH (1-84)
and 84 day calibration frequency) and the analytical performance,
make this easy to use method very attractive and cost-effective for
on-demand testing of the bioactive form of PTH.
doi:10.1016/j.cca.2019.03.717

T341
Reference intervals for thyroid stimulating hormone and free
thyroxine during pregnancy in our healthcare area
T.J. Palomino-Muñoz, E. Fernández-Grande, A.I. Navarro-Abad, B.
González-Herreros, S. Bocharán-Ocaña, I. Pérez-Lucendo, M. LuqueZafra, N. Jiménez-Collados
Servicio de Análisis Clínicos, Hospital General Universitario de Ciudad
Real, Ciudad Real, Spain
Background-aim

Background-aim
Parathyroid hormone (PTH) is a polypeptide hormone produced
by the parathyroid glands and is a key regulator of the calcium and
phosphate homeostasis via complex mechanisms involving bones
and kidneys. PTH exerts its endocrine functions via binding of the (184) N-terminal fragment to the PTH receptor, and third generation
(3G) assays are available to precisely measure PTH (1-84) concentration in the bloodstream. PTH testing is routinely done essentially
as an aid in the diagnosis of hyperparathyroidism or hypoparathyroidism, and for the follow-up of patients with chronic kidney
disease (CKD) and particularly those treated with hemodialysis.

Physiological changes during pregnancy that affect the thyroid
gland are signiﬁcant, and the setting of trimester-speciﬁc reference
ranges have been strongly recommended for an adequate interpretation of thyroid function serum markers. Initial studies of pregnant
women led to suggest, 2.5 mU/L as the upper limit for thyroid
stimulating hormone (TSH) in the ﬁrst trimester, and 3.0 mU/L in the
second and third trimesters. That meant, in our environment, as our
clinicians let us know, that up to about 30% of pregnancies had to be
treated with thyroxine. Therefore, in order to prevent unnecessary
treatments and improve the management of thyroid function in
pregnancy, we resolved to determine our local reference intervals for
TSH and free thyroxine (fT4) .

Methods
Methods
Reference limits and method comparison.
Results
Precision study was performed according to the CLSI EP05-A3
guideline, and the maximum repeatability (i.e. within-run) was
observed as follows: 6.1% from 4 to 100 pg/mL and 3.8% from 100 pg/
mL to the end of the measuring interval (1500 pg/mL). Reference
limits have been established with a cohort of 491 apparently healthy
blood donors in France, as 9.2-44.6 pg/mL for the global cohort, and
9.6-47.3 pg/mL for individuals with 25(OH) Vitamin D ε 30 ng/mL.
Therefore, the target PTH range as recommended by the KDIGO
guidelines for the monitoring of hemodialyzed patients is 89.2-401.4

A total of 168 pregnant women from our healthcare area who
were taking iodine supplements were included in this study.
Reference intervals (2.5 th and 97.5th percentiles) for TSH and fT4 in
healthy women were determined in 139, after excluding those
suffering from autoimmune thyroid disease (aTPOAb positive) or
known thyroid disease.TSH and fT4 values were measured by ADVIA
CENTAUR XP (Siemens Healthcare Diagnostics, USA).
Results
TSH reference intervals were for the ﬁrst, second and third
trimester 0.10-4.25 mUI/L, 0.43-4.59 mUI/L and 0.48-4.31 mUI/L
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respectively. For fT4, the intervals were 0.85-1.39 ng/dL in the ﬁrst
trimester, 0.79-1.21 ng/dL in the second and 0.84-1.24 in the third
trimester.

normal and a neuroradiological assessment ruled out underlying
complications.
Conclusions

Conclusions
Our results show that the TSH upper reference limit for the
general population (5.35 mUI/L) shifts downwards during pregnancy, but not as deeply as the initial studies suggested.
The reference intervals for TSH and fT4 in healthy pregnant
women of our local healthcare area will help our clinicians interpret
and manage thyroid function correctly during pregnancy.
doi:10.1016/j.cca.2019.03.718

T342
Antidiuretic hormone and hypoﬁsary surgery: Thriphasic response. Case report
M. Ruiz-Ginesc, J. Ruiz-Ginesa, P. Fuentes-Bullejosc, M. Picazo-Pereac,
D. Melguizo-Melguizoc, E. Rafael-Gonzalezc, V. Cabo-Muiñosb, J.
Pascual-Herranzc, M. Lorenzo-Lozanoc
a
Department of Neurosurgery/Hospital Virgen de la Salud, Toledo, Spain
b
Department of Pathology and Laboratory Medicine/Hospital Central de
la Cruz Roja San José y Santa Adela, Madrid, Spain
c
Department of Pathology and Laboratory Medicine/Hospital Virgen de
la Salud, Toledo, Spain

An ADH-triphasic response is an exceptional situation and not
well known among clinicians. It requires close electrolyte monitoring
to avoid possible brain damage. The transient NDI is thought to be
triggered in the ﬁrst hours after surgery (damage to the hypothalamic neurons that produce ADH). There is uncontrolled release of
ADH by the remaining undamaged neurons causing SIADH. A
destruction N80% of hypothalamic neurons, a deﬁcit of ADH is
established that causes permanent NDI (NatremiaN145mEq/L after
surgery has a high predictive value for the development of
permanent NDI). We consider of great importance the detection
and treatment of these neuroendocrine responses, which are
generally not on the clinicians’ radar.
doi:10.1016/j.cca.2019.03.719

T343
Thyroid hormones reference ranges check from local population
database
M. Salvaticib, F.P. Leoneb, D. Carnesallia, M.C. Anellia, B. Barbierib, M.T.
Sandrib
a
Beckman Coulter srl –, Milano, Italy
b
Humanitas Clinical and Research Center - IRCCS -, Rozzano (MI), Italy

Background-aim
Background-aim
Alterations in electrolyte balance are very common during the
neurosurgical postoperative period (20%). It occurs with a broad
spectrum of conditions, ranging from central or neurogenic diabetes
insipidus (NDI) to the syndrome of inappropriate secretion of
antidiuretic hormone (SIADH). The incidence is highest with the
surgery for pituitary macroadenomas (60-80%). NDI is the most
frequent afﬂiction and can present in several ways: transitory (5060%), permanent (30-40%), two-phase (NDI-SIADH) (3.4%) or threephase (NDI-SIADH-NDI) (1.1%) as a very rare presentation. We
present an exceptional case of ADH-triphasic as neurosurgical
complication.

Thyrotropin (TSH), free thyroxine (FT4) and free triiodothyronine
(FT3) reference ranges (RR) can vary depending on the method of
analysis and are not necessarily equivalent to the threshold values
for the diagnosis of thyroid dysfunction. Moreover, manufacturer RR
could be non-representative of local normal populations.
Scope of this study is to check TSH, FT4 and FT3 reference ranges
for Access methods (Beckman Coulter, Brea, CA, USA, on UniCel
DxI800 analyzer): Access TSH 3IS, RR 0.35-5.33 uIU/mL; Access Free
T4, RR 7.86-14.41 pmol/L; Access Free T3, RR 3.8-6 pmol/L.
Methods

Methods
A 47-year-old woman diagnosed of Cushing’s disease underwent
transsphenoidal surgery.
Results
Initially exhibited polyuria (N250ml/h) and lab-tests indicated:
sodium 142mEq/L, serum-osmolality-S-Osm 302mOsm/Kg, and urinary-osmolality-U-Osm 125mOsm/Kg. She was diagnosed with NDI,
and treated with desmopressin, which normalized the diuresis and
U-Osm. Days later, she exhibited drowsiness, lethargy, and a
progressive decline in diuresis with severe hyponatremia (110mEq/
L), requiring of hypertonic saline and suspension of the
desmopressin. An urgent cranial CT scan ruled out secondary
postoperative complications, leading to being diagnosed with SIADH.
Subsequently, presenting as a new episode of NDI (sodium 144mEq/
L, S-Osm 292mOsm/Kg, and U-Osm 140mOsm/Kg), and treatment
with desmopressin. The postoperative hormonal evaluation was

TSH, FT4 and FT3 data were selected from Thyroperoxidase
antibodies and Thyroglobulin antibodies negative anonymized
patients. One-year database was analyzed by MedCalc Statistical
Software (MedCalc Software bvba, Ostend, Belgium; https://www.
medcalc.org; version 18.11.3, 2019). Tests: normal distribution by
Kolmogorov-Smirnov with Lilliefors signiﬁcance correction, 95% RR
double-sided by non-parametric percentile method following Clinical Laboratory Standard Institute (CLSI) C28-A3 guidelines, outliers’
detection by Tuckey. First round analysis involved 36.604 TSH,
16.838 FT4 and 8.567 FT3. Than we select 32.132 TSH, between 0.2
and 6 uIU/mL; 11.406 FT4 between 6.0 and 20.0, and 6.191 FT3
between 3.0 and 8.0 pmol/L.
Results
All population data rejected Normality. First and second round
medians were respectively: 1.61 and 1.62 for TSH; 11.42 and 11.21
for FT4; 4.98 and 4.97 for FT3. Second round RR are: TSH lower limit
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0.34 (90% IC 0.33-0.34), upper limit 4.80 (90% IC 4.76-4.84); FT4
lower limit 7.82 (90% IC 7.76-7.90), upper limit 17.29 (90% IC 17.1617.45); FT3 lower limit 3.38 (90% IC 3.34-3.44), upper limit 6.45 (90%
IC 6.39-6.51).
Conclusions
Compared with manufacturer’s, the RR obtained from local
database were comparable for FT3, while for TSH a lower upper
limit and, on the contrary, for FT4 a higher upper limit were found.
These new RR seem to better ﬁt with clinician considerations and
will be adopted from now on.

Conclusions
The LOQ obtained in Alinity i allowed us to verify that current
cutoff (2 KU/L) used in our laboratory is being measured in this new
platform with CV b10%. This gives us conﬁdence to maintain the
same cutoff for positivity of Anti-Tg in the follow-up of patients with
DCT, which is crucial for those that have been followed for years with
the previous assay.
doi:10.1016/j.cca.2019.03.721

doi:10.1016/j.cca.2019.03.720

T345

T344

Super-selective venous sampling (S-SVS) with quick parathyroid
hormone (PTH) assay for patients with persistent primary
hyperparathyroidism

Limit of quantitation of anti-thyroglobulin antibodies measurement in the new platform alinity i for application in differentiated thyroid cancer follow-up
Á. García-Osuna, R. Pérez-Calleja, S. Terzán-Molina, M. GrauAgramunt, M. Aceitón-Zabay, E. Cubero-Hernández, J. Rives-Jiménez,
E. Urgell-Rull
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain
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Barcelona, Spain
c
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Background-aim
Background-aim
Biochemical monitoring of patients with differentiated thyroid
cancer (DTC) is based on the thyroglobulin measurement. The
presence of Anti-thyroglobulin (Anti-Tg) interferes in thyroglobulin
assays and may cause falsely decreased results. In these cases, the
Anti-Tg concentration has been proposed as a surrogate marker for
the follow-up of the disease; its positivization seems to be related to
recurrence or persistence of DTC. Therefore it’s important to use a
sensitive assay for Anti-Tg and evaluate the limit of quantitation
(LOQ) (lowest concentration that can be determined with acceptable
precision and accuracy) to determine a reliable cutoff.
Our objective was to evaluate the LOQ of the Anti-Tg assay in the
new platform of Abbott, Alinity i, in order to assess (maintain or
adjust) the cutoff used (2 KU/L) in the previous Abbott platform,
Architect i2000.
Methods

Patients with persistent primary hyperparathyroidism (pPHPT)
need an accurate parathyroid localization studies. Selective venous
sampling (SVS) can be used when the imaging results are discordant
or inconclusive. Measurement of PTH concentration with quickPTH
assay in SVS samples allows to perform a super selective venous
sampling (s-SVS) in the region with highest PTH concentration in the
same session and take samples for a new PTH measurement.
The aim of this study is to determine the usefulness of s-SVS with
quickPTH assay in pPHPT patients with no conclusive imaging results
undergoing new surgery, in order to inform about hyper secretion
PTH localization.
Methods

LOQ study was based on the CLSI EP17-A2 document. Anti-Tg
were measured with Chemiluminescent Microparticle Immunoassay
(Alinity i; Abbott Laboratories). We assayed samples with 12
different Anti-Tg concentrations (0.5 KU/L to 4.28 KU/L). The
precision study was performed for each level of these concentrations
with 3 replicates per day in independent batches for 4 days, using 2
different reagent lots and 3 calibrations. The coefﬁcient of variation
obtained (CV) versus mean were graphically represented and values
corresponding to 10% and 20% CV were interpolated.

Two patients with pPHPT (both cases with no curative surgery on
several occasions and imaging techniques not conclusive) underwent
to s-SVS.
In SVS the ﬁrst blood samples were obtained from veins:
peripheral (P), right jugular (RJ), left jugular (LJ), right
brachiocephalic (RB), left brachiocephalic (LB), superior cava (SVC),
inferior cava (IVC), Azygos (A). The PTH concentrations were
measured using an intraoperative quick assay for intact PTH (PTH
Turbo, Immulite one, Siemens) and the results were obtained in 17
minutes. In a second time a s-SVS of the venous branches of the
region with the highest PTH concentration was performed

Results

Results

The CV ranged from 3.6% to 36.7% (mean concentrations of 4.29
KU/L and 1.14 KU/L respectively). The current cutoff of 2 KU/L was
measured with an CV of 8.92%. The Anti-Tg concentrations with CV of
20% and 10% were 0.77 and 1.74 KU/L respectively (y = 16.037x0.849
, R2 = 0.6081).

Patient 1: In SVS the highest PTH concentration were found in RB
(64 pmol/L, 3.52 fold higher than P concentration). s-SVS samples
were obtained from the veins right middle thyroid (RMT), right
internal mammary (RIM), right vertebral (RV) and thymic (T), and
the highest concentration was found in RMT (N 530 pmol/L). The
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patient was submitted to curative surgery: parathyroid adenoma in
posterior esophageal wall.
Patient 2: In SVS the highest PTH concentration were found in RB
(67 pmol/L, 6.30 fold higher than P concentration). s-SVS samples
were obtained from RMT,RIM,RV and T, and the highest concentration was found in RV (31,5 pmol/L). The patient was submitted to
curative surgery: right thyroidectomy (parathyroid adenoma inside
thyroid).

Conclusions
The PTSH algorithm has signiﬁcant test utilization and healthcare
cost savings potential. Optimizing the algorithm is very important
and should be done once the algorithm is in place, to ensure test
utilization and patient care are appropriately balanced.
doi:10.1016/j.cca.2019.03.723

Conclusions
QuickPTH assay in conjunction with s-SVS is a sensitive
localization technique for patients with pPHPT, helpful to the
surgeon when traditional imaging studies are inconclusive

T347
Calculation of reference intervals for direct renin and aldosterone
in reference population of a Madrid hospital

doi:10.1016/j.cca.2019.03.722
S. Villanueva, L. Criado, M. Duque, M.B. Perez, E. Paniagua, M.C.
Garcia, N. Seco, I. Olmos, J. Reig
Hospital Universitario Móstoles, Spain
T346
Background-aim
Potential impact of TSH algorithm testing on thyroid hormone
ordering
A.A. Venner, S.H. Sadrzadeh
Alberta Public Laboratories, Canada
Background-aim
Thyroid hormone testing is used to assess the thyroid function,
and generally includes Thyroid Stimulating Hormone (TSH), Free
Thyroxine (fT4), and/or Free Triiodothyronine (fT3). These tests can
be ordered individually, all together or in variable combinations,
which can lead to inappropriate test ordering and patient care follow
up. A Progressive TSH (PTSH) Algorithm was developed in Alberta to
be a valuable tool in improving the test utilization of these hormones
in Calgary, Alberta, Canada.

Aldosterone and renin measures are used to study patients with
primary and secondary hyperaldosteronism and hypoaldosteronism
suspect. The establishment of reference intervals (RIs) is important
to distinguish between healthy and pathology situations. Each
clinical laboratory should verify whether the RIs reported by the
manufacturers or in the literature can be applied to their group of
patients serviced and, if not, they must produce their own RIs
adjusted to their population and analytical procedure
Objective
Establish reference intervals of aldosterone, renin and its ratio for
the healthy population serviced by our hospital according to the
Clinical and Laboratory Standards Institute recommendations [CLSI,
2008].

Methods

Methods

A multi-step process for implementing the PTSH Algorithm has
been taken. Reference intervals were standardized across instrument
platforms throughout the province of Alberta. Standard PTSH
algorithm was aligned throughout the province, including deﬁned
cutoffs for when fT4 would be ordered based on TSH value. fT3 is
only subsequently ordered on low TSH and low fT4 (b0.20 mIU/L and
δ25 pmol/L, respectively). Prior to implementing the algorithm, three
years of data (2015-2017) was obtained from the laboratory
information system at Calgary Laboratory Services (now Alberta
Public Laboratories) to obtain current ordering practices and
potential test utilization beneﬁts following algorithm ordering
availability.

Ninety-two samples of blood donors were collected during
February 2018, which had no kidney or hepatic diseases. Twelve
patients with arterial hypertension were excluded.
Samples (EDTA plasma and serum) were stored at -20°C and
subsequently processed on a Liaison®XL analyser, DiaSorin.
Outliers were detected by visual analysis and Tukey’s test,
excluding three values of both analytes. Kolmogorov-Smirnov test
was applied for test Normal distribution, and reference limits (2.5th97.5th percentiles) and their conﬁdence intervals were calculated
with the robust method, according to the CLSI C28-A3 guideline,
using MedCalc13.
Results

Results
Family Medicine most frequently ordered TSH testing (87.0%) and
79% of collections for TSH occur at community collection sites. From
2015 to 2017, there was an increase in TSH, fT4 and fT3 orders of
12%, 12% and 47%, respectively. If the developed PTSH algorithm had
been in place during this time, 94.8±0.3% of patients would not have
had fT3 or fT4 testing and this would have led to substantial cost
savings.

Study sample 80, Male 39 (49%) and Female 41 (51%), Median
Age 40 years, interval 19-64 years.
New reference interval:
DIRECT RENIN:Median 19,1 μUI/mL, lower limit 6,0 (90%CI 5,17,2), upper limit 57,4 (90% CI 47,6-68,1)
ALDOSTERONE:Median 11,2 ng/dL, lower limit 4,2 (90%CI 3,75,0), upper limit 26,8 (90% CI 23,1-31,1)
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ALDOSTERONE/RENIN RATIO:Median 0,6lower limit 0,2(90%CI
0,1-0,2), upper limit 2,0(90% CI1,5-2,5)
Previous reference interval:
DIRECT RENIN: lower limit 4,4 μUI/mL, upper limit 46,1 μUI/mL:
ALDOSTERONE: lower limit 2,5 ng/dL, upper limit 39,2 ng/dL

respectively; and AMH of ε1.39 ng/mL on Roche will achieve PPV,
NPV, sensitivity and speciﬁcity of 91.5%, 76.2%, 89.6%, 80.0%
respectively.

Conclusions

AMH, measured on the automated immunoassay analysers, may
complement AFC as indicators of ovarian reserve. Our study
demonstrated AMH levels of local women in the reproductive age
group and also suggested AMH values that can beneﬁt local fertility
assistance programmes.

Our data reinforce the importance of establishing own reference
intervals for the population serviced by the laboratory and the
method used.
Properly produce the reference intervals enable the appropriate
interpretation of laboratory test results and avoid unnecessary tests
and treatments.
doi:10.1016/j.cca.2019.03.724

T348
Anti-mullerian hormone (AMH) and antral follicular count (AFC)
– A study in an Asian population
C.P. Yeoa, P.R. Chincholkara, H. Rajeshb
a
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b
Department of Obstetrics and Gynaecology, Singapore General Hospital, Singapore

Conclusions

doi:10.1016/j.cca.2019.03.725

T349
Reference intervals for thyroid-stimulating hormone, free thyroxine, and free triiodothyronine in elderly Chinese persons
W. Danchena, Y. Songlina, M. Chaochaoa, L. Hongleia, Q. Linga, C.
Xinqia, G. Xiuzhia, Y. Yiconga, L. Dandana, W. Zhenjieb, H. Yingyinga, Y.
Guohuaa, L. Huaichenga, L. Shuangyua
a
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b
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Background-aim
Background-aim
Anti-Mullerian Hormone (AMH) has, in recent years, been shown
to provide useful information for the assessment of primordial
follicular number and ovarian reserve. This study aims to study AMH
levels in relation to antral follicular count (AFC) in the local multiracial female population.
Methods
Healthy females between 21 to 45 years old were recruited based
on inclusion and exclusion criteria (including FSH N10 U/L, nil history
of PCOS, ovarian surgery, pregnancy and breastfeeding). Serum was
analysed for AMH on Beckman Coulter DxI800 and Roche Cobas e602
automated immunoassay platforms and AFC performed using
transvaginal ultrasound (GE Voluson E8 ultrasound system). Data
were analysed and computed using ‘Analyse It’ software.

Thyroid hormone levels are essential for diagnosing and monitoring thyroid diseases. However, their reference intervals (RIs) in
elderly Chinese individuals remain unclear. We aimed to identify
factors affecting thyroid-stimulating hormone (TSH), free triiodothyronine (FT3), and free thyroxine (FT4) levels using clinical “big data”
to establish hormone level RIs for elderly Chinese individuals.
Methods
We examined 6781, 6772, and 6524 subjects aged ε65 years who
underwent FT3, FT4, and TSH tests, respectively, at Peking Union
Medical College Hospital between September 1, 2013 and August 31,
2016. Hormones were measured using an automated immunoassay
analyzer (ADVIA Centaur XP). RIs were established using the Clinical
Laboratory Standards Institute document C28-A3 guidelines.

Results
Results
The study recruited 168 female subjects (77 Chinese, 40 Indian,
37 Malay, 14 Others). 68 subjects had AFC measured. AMH levels
(2.5th to 97.5th percentile) of 0.3-11.3 ng/mL on Beckman Coulter
and 0.2-9.2 ng/mL on Roche were demonstrated across the entire
study cohort (21-45 years; n=168). Comparison of AMH with AFC
yielded spearmen correlation coefﬁcient of 0.64 and 0.65 for AMH on
Beckman Coulter and Roche respectively. On Receiver Operating
Characteristic (ROC) curves with AFC ε12 as positive for ovarian
reserve, Area Under the ROC curve (AUROC) were 0.84 and 0.85 for
AMH on Beckman Coulter and Roche respectively. Using the ROC
curves’ decision plots, AMH of ε1.63 ng/mL on Beckman Coulter will
achieve positive predictive value (PPV), negative predictive value
(NPV), sensitivity and speciﬁcity of 91.3%, 72.7%, 87.5%, 80.0%

The median TSH was signiﬁcantly higher in women than in men;
the opposite was true for median FT3 and FT4 levels. No differences
were observed in TSH or FT4 by age in either sex or overall; FT3
levels signiﬁcantly decreased with age. Seasonal differences were
observed in TSH and FT3 levels but not FT4 levels; the median TSH
was the highest in winter and lowest in summer, whereas the
median FT3 was the lowest in summer (albeit not signiﬁcantly). RIs
for TSH were 0.53–5.24 and 0.335–5.73 mIU/L for men and women,
respectively; those for FT3 were 3.76–5.71, 3.60–5.42, and 3.36–5.27
pmol/L in 64–74-, 75–84-, and 85–96-year-old subjects, respectively.
The RI for FT4 was 11.70–20.28 pmol/L.
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Conclusions
RIs for TSH in elderly individuals were sex-speciﬁc, while those
for FT3 were age-speciﬁc.
doi:10.1016/j.cca.2019.03.726

T350
Macroprolactin detection by polyethylene glycol precipitation in
a south of Spain health area
a

b

A total of 41 samples from 32 patients (2.04%) had a majority
presence (more than 60%) of MPRL.
158 samples from 135 patients (8.61%) presented a recovery
percentage between 40 and 60%, considering the presence of MPRL
as uncertain. The study was repeated in 36 patients, after which a
majority presence of MRL was detected in 14 of them (0.9% of the
total of patients), a majority presence of monomeric PRL in 18 of
them and the remaining 4 returned to give uncertain results.
In 2124 samples from 1449 patients (92.46%), the presence of
MPRL was ruled out and the majority (more than 60%) presence of
functional monomeric PRL was conﬁrmed.
Conclusions

a
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a
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Background-aim
Prolactin (PRL) is a hormone synthesized and secreted in the
anterior pituitary, its main function is the stimulation of the
mammary gland during lactation.
It is found in serum in 3 different forms, “little PRL” (23 KD),
monomeric and immunobiologically active form that represents
approximately 80%, the dimeric form “big PRL” (50KD), represents 5
to 20%, and the tetrameric form “bigbig PRL” or macroprolactin
(MPRL) that represents 0.5 to 5%.
In adults, circulating basal PRL is present normally in concentrations
up to 30 ng/mL. The excess of PRL or hyperprolactinemia is the most
frequent pituitary hormonal disorder found in clinical practice, the most
common causes are prolactinoma, lesions in the hypothalamuspituitary region and hyperprolactinemias produced by medication.
The presence of a false serum MPRL due to the interference produced
by the macromolecular forms of prolactin is relatively common with no
clinical relevance since these forms have little biological activity.
It is recommended that each laboratory performs some test to
difference between true hyperprolactinemia and macroprolactinemia
in order to avoid unnecessary explorations and treatments in patients
with no clinical symptoms. Precipitation with polyethylene glycol (PEG)
is the most recommended method for the screening of the existence of
MPRL since it allows its detection quickly, reliably and cheaply.
The objective of this work is to determine the prevalence of MPRL
in patients with elevated serum PRL levels in our health area
Methods
We performed a retrospective study analyzing the MPRL screenings performed in our laboratory during the last 5 years by PEG
precipitation after presenting a PRL serum value higher than 50 ng/mL
The PRL concentration was performed by automated chemiluminometric enzyme immunoassay (ADVIA Centaur, Siemens).
Precipitation with PEG was carried out following the classical
procedure described by Hattori et al. expressing the result in
recovery percentage of the value obtained in the serum. We consider
that there is a positive MPRL when the recovery is less than 40%. If it
is greater than 60%, the monomeric form is considered predominant.
Values between 40 and 60% are considered as uncertain presence of
MPRL, recommending follow-up of the patient.
Results
During this period, the MPRL was screened for a total of 2334
samples with serum PRL higher than 50ng/mL from 1567 patients
aged between 11 and 82 years (mean age 33.7).

The prevalence of MPRL in our population during the period
studied is somewhat lower than that described in other similar
studies in which a cut-off point higher than 40% is used.
We consider it important to repeat the study in patients with a
percentage of recovery between 40-60% since approximately half of
these patients will be conﬁrmed as macroprolactinemias avoiding
the realization of another exploration.
doi:10.1016/j.cca.2019.03.727

T351
Postpartum panhypopituitarism or sheehan syndrome: A case
report
A.B. García Andreo, A.X. Obelleiro Campos, C. De Lamo Sevilla, F.J.
Carretero Coca, M.A. López Martín, E. Puga Villaverde, T. Fernández
Sanfrancisco, F. Rodríguez Sánchez
Complejo Hospitalario Torrecárdenas, Almería, Spain
Background-aim
Sheehan syndrome is caused by a pituitary necrosis which occurs
in women when, during childbirth, adenohypophysis is no longer
receiving blood supply due to complications or lack of gynecological
monitoring. The main consequence is the deﬁcit of adenohypophysial hormones (panhypopituitarism), resulting in thyroid, adrenal and
gonadal disorders. The symptoms are amenorrhea, breastfeeding
difﬁculties, hypothyroidism, hypotension and anemia. The diagnosis
through hormonal analysis and radiological testing is reached
recently, after months or until its unexpected ﬁnding (e.g. surgeries),
while pharmacological treatment is lifelong.
Methods
27-year-old Cameroonian woman who goes to gynecology
referring amenorrhea, sleep disorders, weight gain and fatigue. Its
onset coincides with a fetus died during childbirth, having been
operated in her native country but without knowing the details.
Results
The ultrasound examination revealed a stunted-looking endometrium and the ﬁnding of hemiuterus. It is also remarkable the absence
of body hair and genital secretions. Blood analytics: hemoglobin=11g/
dL(12-16), hematocrit=33%(35-45), normal leukocytes and platelets,
increased lactate dehydrogenase, thyrotropin=0.29 UI/mL(0.385.33), thyroxine=0.44ng/dL(0.54-1.24), prolactin=0.77ng/mL(3.3426.72), follitropin=3.21mUI/mL(22-153) and lutropin=0.62mUI/mL
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(11-40). Based on this alterations, tests are expanded: haptoglobin=
30mg/dL(70-180), cortisol=1.2 g/dL(6.7-22.6), cortocotropin=
11pg/mL(5-60) and somatotropin=0.05ng/mL(1-14). The skull resonance showed an atrophy pituitary with an ‘empty sella turcica’. The
ﬁnal diagnosis was normochromic normocytic anemia and
Sheehan syndrome, prescribing levothyroxine, corticosteroids and
hypnotics.
Conclusions
Sheehan syndrome prevalence is 1/10,000 births, being uncommon in developed countries due to a better health care. The risk is
related to an adenohypophysial growth in the ﬁnal phase of
pregnancy due to maternal requirements. Hormonal function is
preserved when there is 50% of active pituitary tissue, being the
partial deﬁcit when the gland is damaged by 75% or total deﬁcit by
90%. In the differential diagnosis, we rule out autoimmune lymphocytic hypophysitis that occurs with corticotropin hyposecretion. It
should be noted that our patient came from a region where the
obstetric conditions are poor and that she still retained the
corticotropic function.
doi:10.1016/j.cca.2019.03.728

T352
Validation of a new magnetic bead-based biological sample
preparation kits for urinary cortisol and comparison with a home
method used routinely in the lab
C. Le Goff, J. Deleersnyder, S. Peeters, E. Cavalier
Clinical Chemistry Department, University of Liege, Belgium

method on the sameTQ5500. EP Evaluator software, was used to
perform the precision, linearity and comparison.
Results
The with-in run did not exceed 6.8% (2.3-6.8%) and the betweenrun did not exceed 3.8% (1-3.8%) in the concentration range 5-36 μg/
L. The limit of quantiﬁcation(S/N= 10) was 1.5 μg/L. The linearity
was good between 5 and 500 μg/L. The recovery is 100±1.9% (95%CI
for the mean: 98.0-102.0%).
The Deming regression relationship between Magtivio sample
preparation and our routine home made sample preparation
combined with our LC-MS/MS method on the TQ5500 was determined to be:“Magtivio = 0,540 + 0.926 x Homemade sample prep”,
(CI 95% slope: 0,892 to 0.960, CI 95% intercept: -0.429 to 1.509). The
difference between both was 1.2 %. We observed a non signiﬁcant
bias between the 2 different sample preparations.
Conclusions
The magnetic bead-based sample preparation kit for urinary
cortisol analysis shows similar results on the home made sample
preparation. The validation of this new sample prep is satisfactory
according to our requirements. The MagSiMUS-DPREP kit has a
simple and fast protocol and does not require centrifugation, which
improves handling time and makes it easy to automate for all
throughputs.
doi:10.1016/j.cca.2019.03.729

T353
Serum free cortisol measurement by LC-MSMS

Background-aim
Cortisol measurement is useful in evaluation of Cushing syndrome, adrenal insufﬁciency, mineralocorticoid excess and congenital adrenal hyperplasia . It is important for clinicians to obtain an
accurate and precise dosage of steroid hormones. For this purpose,
liquid chromatography triple quadrupole mass spectrometry (LCMS/MS) has become an essential tool for small molecule quantiﬁcation due to its high sensitivity, speciﬁcity, excellent reproducibility
and the ability to perform simultaneous analysis. However, the
sample preparation could be very difﬁcult and long. In order to
overcome all the problems related to sample preparation, Magtivio
(Geleen, The Nederlands) has recently developed a magnetic beadbased sample preparation kit for the determination of Steroids in
Serum/Plasma by LC-MS/MS .
The aim of this work was to validate and to study the suitability
of the MagSiMUS-Steroid PREP (Cortisol/Cortisone) sample preparation kit by comparing the results obtained with this kit and those
obtained with our home made LLE method.
Methods
The procedure was validated by testing 3 levels using the QC from
Chromsystem in triplicate during 3 different days. Method comparison was performed using 45 urine samples consecutively received
and ran in parallel with the 2 methods. The ﬁrst set of samples was
prepared with a LLE and analyzed by our LC-MS/MS method on a
TQ5500 (Sciex, , Framingham, Massachusetts, USA) The second set of
samples was prepared with MagSiMUS-Steroid PREP ( Cortisol/
Cortisone) kit and analyzed with our home made method LC-MS/MS

C. Le Goff, H. Nascimento, M. Dicesare, S. Peeters, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
Background-aim
Cortisol is a corticosteroid hormone produced in the adrenal
glands that participate in various physiological mechanisms. Generally, plasmatic cortisol is calculated as total cortisol, which is
converted to free cortisol with a formula. To quantify only a free
part of the hormone, it is necessary to use methods such as
ultraﬁltration or equilibrium dialysis to separate cortisol bounded
to plasmatic proteins from free cortisol.
The objective of this work was to develop a direct method of
quantiﬁcation of serum free cortisol by high performance liquid
chromatography coupled to mass spectrometry after ultraﬁltration.
Methods
Two types of ﬁlters were used: Amicon® Ultra-0.5 (Merck
Milipore) and Microcon® 10k (Merck Milipore) for the ultraﬁltration. Firstly, the ﬁlters were pre-rinsed with water Mili-Q and
centrifuge. Subsequently, 500 L of sample in Amicon® and 300 L in
Microcon® were added. After incubation, the capped ﬁlter devices
were placed into the centrifuge. After, a LLE was performed before to
be analyzed by LC-MS/MS (HPLC (Shimadzu) coupled with a QTrap
500( Sciex).For the validation assay we used 4 concentrations (0.5
ng/mL; 1 ng/mL; 5 ng/mL and 25 ng/mL) in triplicate during 3 days.
Recovery was evaluated by extracting spiked solutions using the
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multiple extraction protocol previously described and comparing
with the results of spiked samples non-extracted. We used the enoval software to process all the data obtained from pre-validation,
allowing to study: calibration curve, trueness, imprecision, accuracy,
linearity and limit of quantiﬁcation (LOQ).
Results
The intra-assay and inter-assay CV didn’t exceed 8.06 % and 8.09%
for Microcon and Amicon respectively. According to Ricòs et al, for
serum cortisol the imprecision should be lower than 10.5%. The
lowest concentration didn’t meet the requirements. Amicon®
achieved a lower LOQ (0.76 ng/mL) than Microcon® (0.93 ng/mL).
The recoveries for 1 and 25 ng/mL did not differ from 100% (96.8102.5% and 92.6-99.1% for Microcon and Amicon respectively). The
linearity was ﬁt for both methods.
Conclusions
The method developed for the quantiﬁcation of free cortisol in
the serum showed to meet the criteria established in the guideline of
the EMA, considering the data obtained in our validation.
doi:10.1016/j.cca.2019.03.730

T354
Premature adrenarche: DHEA sulfate by immunoassay OR LC-MS/
MS ?
C. Le Goffa, M. Lahrb, M. Gilsona, E. Cavaliera, M. Lebrethonb
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
b
Pediatric Department, University Hospital of Liege, Uliege, Belgium

a

Background-aim
Adrenarche refers to a maturational increase in the secretion of
adrenal androgen precursors, mainly dehydroepiandrosterone
(DHEA) and its sulfate (DHEAS). Premature adrenarche (PA) is
deﬁned by clinical signs as premature pubarche (PP) before 8 years
in girls and 9 years in boys with high DHEAS concentration for the
prepubertal age and has been associated in particular with small
birth size, metabolic and polycystic ovarian syndrome. So accurate
measurement of DHEAS is needed for a good diagnosis
The aim of our study was to check if the DHEAS concentrations by
LC-MS-MS were more efﬁcient than immunoassay.

Results
According the reference values published in a review by
Voutilainen R. and Jääskeläinen in 2015, 15/17 are diagnosed PA
but comparing the 2 methodologies: 6/15 patients were conﬁrmed to
have PA, 7/15 were not conﬁrmed to have PA, the 2 patients without
PA were conﬁrmed and 2 patients have discordant values. The
Passing-Bablok between the 2 methodologies gave the following
regression equation: DHEAS Cobas = -0,0450 + 1,4500 DHEAS LCMS/MS with a proportional difference between both.
Conclusions
The diagnosis of PA is important for monitoring the patients. The
discrepancies between both methodolgies could probably explained
by the reference values used not appropriated. Based on these
preliminary ﬁndings we have to (re)deﬁne the LC-MS/MS references
values according to age and the cut off values for prepubertal
children.
doi:10.1016/j.cca.2019.03.731

T355
Evaluation of a new magnetic bead-based biological sample
preparation kits for vitamin D analysis by LC-MS/MS
C. Le Goff, A. Gendebien, N. Ferrante, S. Peeters, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
Background-aim
The analytical determination of 25-hydroxyvitamin D (25(OH)D)
is far from an easy task. In order to overcome all the problems
related to sample preparation, magtivio Diagnostics BV (Geleen, The
Nederlands) has recently developed a magnetic bead-based sample
preparation kit for the determination of vitamin D (The MagSiMUS-D
PREP
). This promising new sample preparation technology is based on
the removal of proteins and other contaminants by precipitation of
these substances onto the surface of magnetic beads. MagSiMUS-D
PREP
is a sample preparation kit and a protocol speciﬁcally optimized
for the LC-MS/MS analysis of the 25-OH-Vitamin D2 and 25-OHVitamin D3.
The aim of this work was to validate and to study the suitability
of the MagSiMUS-D PREP sample preparation kit by comparing the
results obtained using this kit with those obtained with our VDSPtraceable LC-MS/MS method.

Methods
Methods
This retrospective case-control study included 17 patients (15
female) with PA diagnosed from the University Hospital of Liege. At
the ﬁrst examination, the median age of patients was 7.0 years old. The
diagnostic of PA was made for 15/17 based on clinical data and DHEAS
levels higher than 40μg/dL. In the follow up a second determination of
DHEAS was made in all patients with the 2 methods: Immunoassay
(Cobas 8000 (LOD and LOQ of 0.025 and 0.042 μmol/L respectively)
(Roche Diagnostic, Manheim, Germany) and LC-MS-MS) (QT6500,
Sciex, Framingham, USA) ( LOD and LOQ of 0.006 and 0.020 μmol/L
respectively. We checked the agreement between the results obtained
with the 2 methodologies and diagnosis given by the pediatrician.

We determined and compared the precision ( 7 levels, 4
replicates, 5 days), linearity, trueness (IQC), recovery, LOD(S/N=3)
and LOQ(S/N=10) for MagSiMUS-D PREP (Mag) and with MassChrom 25 OH Vitamins D3/D2(CS). Method comparison was
performed using 62 serum samples frozen at -20°C. The ﬁrst set of
samples was prepared with the Chromsystems kit and analyzed by
our VDSP-traceable LC-MS/MS method on a TQ5500 (Sciex, ,
Framingham, Massachusetts, USA) The second set of samples was
prepared with the magtivio kit and analyzed with VDSP-traceable
LC-MS/MS method on TQ5500.
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Results
The within run CV didn’t exceed 3.7%(10.3%) and the total CV
4.8%(13.8%) for CS (Mag) respectively. For Mag,the linearity (range:
4.7-94.8 ng/mL) gave a maximal deviation of 1.4%. Trueness was
calculated on IQC at 17.2 and 44.6 ng/mL and the uncertainty of
measurement gave in mean 17.3%. The LOD and LOQ were 0.6 and
2.1 ng/mL respectively. The recovery didn’t differ from 100%.Mean
matrix effects assessed in plasma spiked with 2 concentrations of
standard (10 and 50 ng/mL) ranged from 61 to 121 and from 86 to
102.4% respectively.
The regression relationship between Mag combined with VDSPtraceable LC-MS/MS method on the TQ5500 and our routine sample
preparation with VDSP-traceable LC-MS/MS method was determined
to be:“Mag TQ5500” = 0,483214 + 0,963748 x “CS TQ5500”, (CI 95%
slope: 0,9370 to 0,9926, CI 95% intercept: -0,1824 to 1,5930) with a
mean bias of 0.4%between both.
Conclusions
Though the precision of Mag did’nt meet our speciﬁcations yet
the magnetic bead-based sample preparation kit for vitamin D
analysis gave satisfactory analytical performances.Extra experiments
will be needed to improve it and also the matrix effect.
doi:10.1016/j.cca.2019.03.732

T356
Evaluation of a new magnetic bead-based biological sample
preparation kits for a panel of 11 steroids determined by LC-MS/
MS
C. Le Goff, S. Peeters, C. Nix, A. Gendebien, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
Background-aim
It is important for clinicians to obtain an accurate and precise
dosage of steroid hormones. For this purpose, liquid chromatography
triple quadrupole mass spectrometry (LC-MS/MS) has become an
essential tool for small molecule quantiﬁcation due to its high
sensitivity, speciﬁcity, excellent reproducibility and the ability to
perform simultaneous analysis. However, the sample preparation
could be very difﬁcult and long. In order to overcome all the
problems related to sample preparation, magtivio (Geleen, The
Nederlands) has recently developed a magnetic bead-based sample
preparation kit for the determination of steroids in serum/plasma by
LC-MS/MS.
The aims of this work were to validate and to study the suitability
of the MagSiMUS-Steroid PREP sample preparation kit for cortisol
(COR), cortisone, corticosterone, 11-deoxycortisol(S), androstenedione,(AND), dehydroepiandrosterone (DHEA), dehydroepiandrosterone sulfate(DHEAS), dihydrotestosterone(DHT), estradiol (E2), 17 〈hydroxyprogesterone (17HYP) and testosterone(TST) as total steroids by comparing the results obtained with those obtained with
the MassChrom Steroids kit from Chromsystem.
Methods
The procedure was validated by testing 3 levels using the QC from
Chromsystem in triplicate during 3 different days. Method

comparison was performed using 66 serum samples consecutively
received and ran in parallel with the 2 methods. The ﬁrst set of
samples was prepared with the MassChrom Steroids(CS) kit and
analyzed by our LC-MS/MS method on a QTrap6500(Sciex). The
second set of samples was prepared with the MagSiMUS-Steroid PREP
(Mag) and analyzed by our routinely used LC-MS/MS method on a
QTRAP 6500.EP Evaluator software was used to perform the
precision, linearity, recovery and comparison.
Results
The mean recoveries values did not differ signiﬁcantly from 100%
while the precision, as CV%, was below 10% for both the intraday and
interday variability except for 17HYP (11.3%).The accuracy and
linearity were acceptable for all steroids in serum. The limit of
detection (LOD-S/N=10) and limit of quantiﬁcation (LOQ-S/N=3)
were calculated with the lowest concentration tested, and were
satisfactory except for DHT (also with CS). The correlation between
CS and Mag showed systematic difference for COR, 17HYP, corticosterone, TST, DHEA and E2 , proportional difference for AND and a
biasN20% for DHEAS and cortisone but neither systematic neither
proportional.
Conclusions
Magtivio has a simple and fast protocol and for which a minimal
sample volume and no centrifugation are required.
This promising new sample preparation technology showed
similar results in comparison with our CS routine LC-MS/MS method.
The validation was satisfactory but with the correlation, we observed
a general problem of steroids standardization.
doi:10.1016/j.cca.2019.03.733
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Biomarkers in systemic tolerance and response evaluation at
stress in the out-of-hospital emergency service (stress study)
D. Morell-Garciab, J.M. Bauçab, Y. Grajeraa, J. Álvareza, J.J. Garcíaa, F.
Salgueroa, F.M. Vargasa, A. Barcelób, I. Llompartb, J.M. Álvareza
a
Emergency and 061 Service, Palma de Mallorca, Spain
b
Laboratory Medicine Department, Son Espases University Hospital,
IdISBa, Palma de Mallorca, Spain
Background-aim
Recent studies point out a possible adjustment of cortisol levels in
healthcare professionals, according to their subjective perception of
their own work at the Out-of-hospital Emergency Service (OES).
There is a need to better understand the impact of work on the
health of such professionals. Our aim was to evaluate the work stress
response in healthcare professionals working at OES.
Methods
Prospective study, Ethics Committee (IB3273/16PI) approved,
during March-April 2016 was done. We included OES professionals
with a work experience N6 months. Individuals with chronic illness,
taking medications interfering stress response or with constitutive
anxiety were excluded.
Before and after the work shift were analyzed: complete
blood count, basic coagulation tests, basic biochemistry panel,
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ferritin, C-reactive protein and creatine kinase. Serum cortisol was
quantiﬁed at 0 (baseline), 12 and 24 hours on the Cobas e-411
platform (Roche).
Statistical analysis included Spearman’s correlation, Student’s ttest for paired data, lineal regression, ANOVA and Mauchy’s
sphericity test for the intraindividual correction. Type 〈 error: 5%.
Results
38 individuals were included (24% technicians, 47% nurses, 29%
physicians) with a mean work experience of 13±8 years in men
(60%), 13±6 years in women (40%), without statistical differences.
An inverse correlation was seen between work experience and the
within-shift increase in serum cortisol (r=-0.426;p=0.008). A 3-5%
decrease in prothrombin time was observed in physicians and
technicians (p=0.046).
A multivariate adjustment was performed by gender, Body Mass
Index, work experience and professional category, cortisol levels
were the highest in nurses (15.3±3.6 μg/dL) and the lowest in
technicians (8.4±4.0 μg/dL)[p=0.018]. An increase in such levels
was seen in technicians at the end of work shift, and a decrease in
physicians, which could be attributable to work experience as
intraindividual stress-related variable (p=0.002).
Conclusions
Differences were seen between baseline serum cortisol levels at
the beginning of the work shift in the different professional
categories that participate in out-of-hospital emergency care. Its
evolution may be related to the stress due to an insufﬁcient of work
experience.
doi:10.1016/j.cca.2019.03.734
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Relationship between distribution of LDL subfractions and NAFLD
in PCOS - Effect on CV risk
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a
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NAFLD and the impact on cardiovascular risk (CVR) in women with
PCOS.
Methods
Study included 114 women, aged 20 to 39 years, with proven
PCOS (55 normal weight, BMI δ 25 kg/m2, 59 obese, BMI N25 kg/m2)
and 23 healthy control. Vertical polyacrylamide gradient gel
electrophoresis was used to separate LDL subfractions. We have
calculated several NAFLD indicies: the aspartat aminotransferase
(AST)/platelet ratio (APRI) index, lipid accumulation product (LAP)
and hepatic steatosis index (HIS) and the index of central obesity
(ICO). Cardiovascular Risk Score (CVRS) was calculated by adding the
points for each risk factor (BMI, low HDL-c, high non-HDL-c,
smoking, blood pressure and fasting glycemia).
Results
We found signiﬁcantly lower LDL particle size in normal weight
and obese patients compared to controls (Pb0.001) with smallest
LDL diameters in obese patients. Compared to controls, less LDL I
subfraction (Pb0.001), but more LDL II and LDL III subfractions
(Pb0.001) were found in both patient groups. NAFLD and ICO, a
marker of abdominal obesity showed signiﬁcant negative correlation
with LDL particle size in patients (LAP -0.195 (Pb0.05), ICO -0.195
(Pb0.05)). LDL particle size signiﬁcantly decreased with increased
CVRS (Pb0.01), while all NAFLD indicies exhibited signiﬁcant positive
correlation with CVRS (HIS 0.427(Pb0.001), APRI 0.278 (Pb0.01), LAP
0.566 (Pb0.001)).
Conclusions
Results of this investigation showed that abdominal obesity is a
common mechanism that increase the CVR both in PCOS and in
NAFLD. NAFLD in women with PCOS leads to changes in the
metabolism of LDL particles through changes in their diameters.
Redistribution to smaller, more atherogenic LDL particles is a type of
dyslipidemia that increases CVRS in PCOS.
doi:10.1016/j.cca.2019.03.735

T359
Urine-free cortisol assessment using immunoassay and gas
chromatography coupled to mass spectrometry (GC-MS) – Result
review
A. Rubio Alaejos, S. Avellá Klaassen, S. Espinosa Fernández, B. Badal
Cogul, M.Á. Elorza, A. Barceló Bennasar, B. Barceló
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma, Balearic Islands, Spain
Background-aim

Background-aim
The most common cardiometabolic complication in PCOS is
dyslipidemia. In obese women with PCOS, atherogenic dyslipidemia
is commonly present, characterized by elevated concentrations of
sdLDL particles (LDL III and LDL IV subfractions), which are
particularly atherogenic form of lipoproteins. Non-alcoholic fatty
liver disease (NAFLD) is one of the additional risks for cardiovascular
disease development in PCOS women. The aim of this study was to
estimate the relationship between distribution of LDL particles and

Urine free-cortisol (UFC) has clinical relevance to evaluate
the suprarenal axis function and diagnose pathologies as Cushing
Syndrome or Addison disease. In the clinical setting, UFC is
currently measured by immunoassays (IAs). However, IAs are
prone to interferences and conﬁrmatory tests may become
mandatory.
The aim of our study was to compare 24h-UFC results using an IA
and a GC-MS method in order to evaluate inter-method agreement.
Also, reference ranges were evaluated.
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Methods
24h urine samples from 85 patients were studied in 2018 using
the chemiluminiscent microparticle IA ARCHITECT Cortisol (Abbott).
Of which, 71 had normal and 14 had pathological UFC values. The
limit of detection (LoD) and reference ranges of this assay were 0.8
μg/dL and 4.3-176 μg/24h, respectively. Subsequent UFC measurement by GC-MS (Agilent) was performed using an adapted in-house
previously described method. LoD and reference ranges used were
0.20 μg/dL and 13-64 μg/24h, respectively. Two levels of LiquichekUrine Chemistry (BIORAD) were used as controls. We performed
Passing-Bablok regression analysis and calculated Pearson correlation coefﬁcient (r) to assess the agreement of the methods
investigated. Statistical analyses were performed with Method
Validator 1.1 software.
Results
UFC mean values obtained by the GC-MS method (3.99 μg/dL)
were lower than those obtained by the IA (6.63 μg/dL). All UFC
were detected by the GC-MS method, whereas up to 6 samples
were not quantiﬁable by IA. Considering the reference range of
each method, the percentage of agreement results was 68.2%. As
regards the discordant results, an 81.5% were normal by the IA but
low by the GC-MS. Slope of the regression line analysis was 0.450
with a 95% conﬁdence interval from 0.376 to 0.514 and the
r=0.997.
Conclusions
As expected, the greater speciﬁcity of the GC-MS method
provides a lower LoD and a more accurate approach for the 24hUFC assessment. Most of the UFC results obtained by GC-MS were
lower than the IA. The main discordance was observed between
normal values obtained by the IA and lowers by the GC-MS. The
regression analysis conﬁrms the need for method-dependent
reference ranges for a better evaluation of suprarenal axis
function.

conﬁned to a short loop segment in IGF. Based on this loop motif, we
sought to generate IGF-1 and IGF-2 monoclonal antibodies (mAbs)
by establishing novel chimeric immunogen scaffolds for recombinant
peptide motif grafting.
Methods
Sensitive to lysis D (SlyD) sequences from T. thermophilus
(TtSlyD) and T. gammatolerans (TgSlyD) were thoroughly
scrutinised. Modelling and molecular dynamic simulations (YASARA
Structure) identiﬁed optimal positions for linkers between the FK506
binding protein (FKBP) domain of SlyD and IGF-peptide grafts.
Synthetic genes encoding TtSlyD and TgSlyD (Life Technologies),
wild-type proteins and scaffold variants, were cloned into pET24a
expression plasmids (Novagen). Proteins were expressed in E.
coli and puriﬁed by IMAC and size-exclusion chromatography.
Conformation and stability were evaluated by circular dichroism
spectroscopy. NMRI and SJL mice received four immunisations with
TtSlyD-IGF-1(74–90) or TgSlyD-IGF-2(53–65) and serum titers were
tested at 12 weeks. Selected mAbs were analysed by surface plasmon
resonance and bound epitopes mapped (Intavis CelluSpots™).
Recombinant human IGF-1, with increasing IGF-2 concentrations,
was quantiﬁed by an Elecsys® immunoassay (Roche Diagnostics)
on cobas e 411 analyser incorporating the scaffold-derived IGF-1
mAb.
Results
TtSlyD and TgSlyD FKBP domains presented IGF-1 and IGF-2 loops
using a glycine linker. Near-UV CD spectra showed all SlyD chimeric
fusion proteins displayed a native-like fold and thermal stability
ε60°C. Selected mAbs had high afﬁnity for distinct IGF epitopes (antiIGF-1, 77–84; anti-IGF-2, 54–60) displayed both on scaffolds and
human IGF isoforms. Chimeric SlyD-IGF proteins facilitated development of highly speciﬁc IGF-1 and IGF-2 mAbs, with no signiﬁcant
inﬂuence on IGF-1 signal at IGF-2 levels δ4000ng/mL. Engineering
properties of SlyD scaffolds were favourable as they are small,
monomeric, cysteine-free, thermostable proteins that can be produced at high yields.

doi:10.1016/j.cca.2019.03.736
Conclusions

T360

Thermostable SlyD FKBP domains are highly suitable as a generic
scaffold platform for epitope grafting.

SlyD: A novel epitope-presenting thermostable scaffold for the
development of highly speciﬁc IGF-1/-2 antibodies

doi:10.1016/j.cca.2019.03.737
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Background-aim
Mature human insulin-like growth factor (IGF)-1 and IGF-2 share
high sequence and structural homology, making serological discrimination by immunoassays difﬁcult. Signiﬁcant sequence variation is
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Ulipristal acetate and its effect on lysophosphatidic acid in
uterine leiomyoma cells
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Background-aim
Uterine leiomyomas (ULs) are the most commonly observed
hormone-dependent tumors in women. Besides serious clinical
symptoms such as abdominal pain, abundant and painful menstrual
bleeding, they are one of the reasons of infertility. Ulipristal acetate
(UA), selective progesterone receptor modulator (SPRM) is a preoperative drug used to reduce the size of leiomyoma and seems to be
the most promising drug in ULs treatment. Lysophosphatidic acid
(LPA) is an endogenous glycerophospholipid signaling molecule and
ligand activator for EDG-2 and EDG-4 (LPA) receptors. Signaling
associated with LPA has been reported to stimulate growth of
ﬁbroblasts, vascular smooth muscle cells, endothelial cells, and
keratinocytes.
The aim of this study was to elucidate LPA signiﬁcance in
molecular mechanism of UA action in leiomyoma cells and its
contribution in ULs pathobiology.

hypothyroidism. The research focuses on the change in CK levels in
patients with medical treatment, as well as on evaluation of the
relationship between free triiodothyronine (FT3), free thyroxine
(FT4), and thyrotropin (TSH) levels. Furthermore, the degree of
skeletal muscle involvement determined by serum CK levels was
studied. Patients with other causes of increased levels of CK were
excluded.
Methods
The number of tested patients with overt hypothyroidism was 32
(28 women and 4 men, ages 43.52 ± 13.56 years) and the number of
patients with subclinical hypothyroidism was 40 (38 women and 2
man, ages 42.75 ± 13.25 years). Following 40 age- and gendermatched control group (36 women and 4 men, ages 42.81 ± 9.20
years) was also included. Serum levels of TSH, FT4, FT3, and CK were
measured in all subjects.

Methods

Results

In this study, we used two models: primary leiomyoma and
myometrium cell cultures and leiomyomas explants. All results
derived from our in vitro models concerning gene and protein
expression level was also directly conﬁrmed in leiomyomas (n=50
non-treated, n=20 UA treated) and normal myometrium (n=20; as
a control group) tissues obtained retrospectively from women after
surgery. The control group was a normal myometrium (n=20)
obtained through hysterectomies performed for other reasons than
leiomyomas. Cultured cells and explants were exposed to UA and
progesterone (P4) in a dose- and time-dependent manner.

Increased values of creatine kinase were found in 19 patients
(59%) with overt hypothyroidism and in 4 patients (10%) with
subclinical hypothyroidism. The results showed statistically signiﬁcant increase of CK levels in patients with overt hypothyroidism
when compared with patients with subclinical hypothyroidism and
controls (p=0.0001, p=0.01, respectively). Nevertheless, statistically
signiﬁcant difference between the subclinical hypothyroidism and
control groups was not found (p = 0.14). In patients with overt and
subclinical hypothyroidism, a positive correlation was found between CK and TSH (r = 0.411; p = 0.04), and a negative correlation
between CK and FT3 (r = 0.527; p = 0.002) and between CK and
FT4 (r =0.436; p = 0.04).

Results
Ulipristal acetate signiﬁcantly inhibited leiomyoma cells growth
and reversed the effect of progesterone. Leiomyoma cells expressed
signiﬁcantly higher level of S1P3 and receptors: LPAR1, LPAR3
and LPAR6 compared with normal myometrial smooth muscle cells.
UA treatment upregulated LPAR3 and LPAR6 expression in
leiomyomas.

Conclusions
In conclusion, creatine kinase serum levels decreased to normal
levels after normalizing the thyroid function with hormonal
treatment. Skeletal muscle is affected by hypothyroidism more
profoundly in cases of overt hypothyroidism, while in subclinical
hypothyroidism this damage is much lower.

Conclusions
doi:10.1016/j.cca.2019.03.739
Our results suggest that leiomyoma growth inhibition induced by
UA may be mediated through LPA family signaling pathway. Better
understanding of the leiomyomas biology and molecular mechanism
of UA action may lead to identify potential targets for development
of novel therapies.
doi:10.1016/j.cca.2019.03.738

T362
Laboratory testing of creatine kinase levels in patients with overt
and subclinical hypothyroidism
M. Stanojkovic, A. Marinkovic, T. Djordjevic, S. Madic
Center for Medical Biochemistry, Clinical center of Nis, Serbia
Background-aim
The aim of this investigation was to determine serum levels
of creatine kinase (CK) in patients with overt and subclinical

T363
Has GnRH a direct role in amh regulation?
J. Van Heldenb, O. Evliyaoglua, R. Weiskirchena
a
Institute for Clinical Pathobiochemistry, Experimentel Gene Therapy
and Clinical Cemistry, University Hospital RWTH Aachen, Germany
b
Laboratory Diagnostic Center, University Hospital RWTH Aachen,
Germany
Background-aim
Anti-Mullerian hormone (AMH) together with luteinizing hormone (LH) and follicle stimulating hormone (FSH) plays crucial roles
in gonadal functions. However, the possible effects of GnRH on AMH
via the hypothalamic–pituitary–gonadal (HPG) axis remain unexplored. We aimed to explore the changes in AMH levels after bolus
GnRH stimulation and understand the relationship of AMH with FSH
and LH in healthy subjects.
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Methods
31 prepubertal children (15 males/16 females) and 78 adults (36
males/42 females) were included. We collected basal (0 min)
samples for determining levels of hormones. After GnRH treatment
at a dose of 2.5 ⎧g/kg body weight (maximum of 100 ⎧g/kg body
weight) intravenously, blood was collected at 30 min intervals for
120 min. Serum LH, FSH, and AMH were measured by electrochemiluminometric assays.
Results
After injection of GnRH, AMH levels were signiﬁcantly decreased
in 30 minutes (pb0.001) in all groups with parallel increase of FSH
and LH. In the second 30 minutes all hormones levels reversed. There
was also a moderate correlation between AMH and FSH (r=-0.430,
pb0.001).
Conclusions
GnRH lowers serum AMH levels, which have a negative
correlation with the increase in gonadotropins. These data pinpoint
GnRH as an important factor of the AMH regulation, leading new
opportunities for the understanding of AMH role in reproductive
function and dysfunction.

(BH) Z-scores and growth velocity (GV) was calculated at V0 and
after 12 months of therapy (V12).
Results
Frequency of the ﬂ/ﬂ, ﬂ/d3 and d3/d3 GHR genotypes in whole
study group was 57%, 33%, and 10%, respectively. Values of the
studied parameters widely ranged within and between groups at
baseline and V3. Levels of the assessed parameters signiﬁcantly
increased at V3. The most dynamic changes were seen in the MPHD
children regardless their GHR genotype. The IGF-1 and P1NP levels
were the lowest in the d3/d3 children at V3 (pδ0.038). The best BH
Z-score and GV predictors were P3NP at V0 and V3 (pδ0.048), and
P1NP at V3 (pδ0.002). The best bone age predictors were IGF-1 and
NT-proCNP at V0 and V3 (pδ0.004), and P1NP at V3 (pδ0.034).
Conclusions
Biochemical parameters exhibited signiﬁcant inter-individual
variability at baseline and during rhGH therapy. The d3/d3
genotype exhibited a negative impact on the IGF-1 and P1NP levels,
but not on the other parameters. The IGF-1, P1NP, P3NP, and NTproCNP seem to be valuable predictors of the growth during rhGH
therapy.
doi:10.1016/j.cca.2019.03.741

doi:10.1016/j.cca.2019.03.740
T365
T364
Biochemical parameters during growth hormone therapy in
short-stature children exhibiting common polymorphisms of
growth hormone receptor
E. Czekuc-Kryskiewiczc, R. Janasc, W. Lepionkac, J. Lukaszkiewiczb, M.
Krukc, M. Szaleckia, A. Malinowskaa
a
Clinic of Endocrinology and Diabetology, The Children’s Memorial
Health Institute, Warsaw, Poland
b
Departement of Biochemistry, Faculty of Pharmacy, Medical University
of Warsaw, Warsaw, Poland
c
Department of Biochemistry, Radioimmunology and Experimental
Medicine, The Children’s Memorial Health Institute, Warsaw, Poland
Background-aim
An association between inter-individually variable growth response to growth hormone (rhGH) therapy and growth hormone
receptor (GHR) polymorphism in short-stature children remains
contradictory.
The aim of the study included assessment of the GHR gene exon-3
deletion impact on growth velocity and biochemical parameters, and
search for predictors of the body height and growth velocity during
rhGH therapy.
Methods
The study included 30 prepubertal children with multiple
pituitary hormone deﬁciency (MPHD), isolated growth hormone
deﬁciency (IGHD), and Turner syndrome (TS). Insulin-like growth
factor 1 (IGF-1), bone and soft tissue metabolism (CTx, P1NP, P3NP)
and growth plate activity (NT-proCNP) markers were measured
before (V0) and after 3 months of rhGH therapy (V3). Body height

Hormonal proﬁle of male sexual development in epileptic
adolescents
E. Damaskopoulou, I. Varzakakos, E. Panagiotaki, D. Flevotomos, F.
Tsimilioti, M. Tataru, A. Bousmpoula, P. Alexiou, A. Makri
Department of Clinical Biochemistry, Penteli Children’s Hospital, Athens,
Greece
Background-aim
Epilepsy during adolescence has a prevalence of 1.5–2% and
hyposexuality is the most common hormonal problem. Antiepileptic
drugs (AEDs) use is associated with reproductive endocrine
disorders. Our aim was to investigate the effect of AEDs both “old”
or ﬁrst-generation (FGADs: phenyntoin (PHT), phenobarbital (PB),
carbamazepine(CBZ), valproic acid (VPA)) and “new” or secondgeneration (SGADs: lamotrigine, gabapentin, levetiracetam,
oxcarbazepine) on the hormonal aspects of the sexual development
of male patients with epilepsy.
Methods
50 male epileptic patients, their age ranging between 8 and 18
years (mean, 13 ± 2.2 years), entered the study. All were taking
AEDs and were further divided in two groups: 14 on FGADs (group I)
and 36 on SGADs (group II). Measurement of the levels of
testosterone (T), estradiol (E2), lutenizing hormone (LH), folliclestimulating hormone (FSH), and prolactin (PRL) were performed by
(ARCHITECT-I1000/ABBOTT) whereas the AEDs levels were determined by DxC600/BECKMAN-COULTER. The results were compared
with those of a control group of matching age (group III). Statistical
analysis used was independent t-test and statistically signiﬁcant was
considered p-value b0.05.
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Results
The mean values of total-T, E2, LH, and FSH serum levels were
signiﬁcantly higher, whereas the mean values of total-T/E2 and totalT/LH ratios were lower in the patient group compared with their
age-matched controls. There were no signiﬁcant changes in the
mean basal PRL serum levels in the patients compared with the
controls. The present study demonstrated a signiﬁcantly lower mean
values of total-T/E2, and a higher mean value of E2 in the patients
receiving FGADs (group I) compared with those on SGADs (group II).
Conclusions
Our results can be explained by the fact that some AEDs are
potent inducers of the liver microsomal enzyme system, and their
long-term use is associated with increased amount of circulating sex
hormone–binding globulin (SHBG) through induction of the hepatic
synthesis. There is a delay in the sexual development of male
patients with epilepsy, with endocrine changes in the form of
increase in the total T and an increase in E2, with lower T/LH levels.
The impact of AED therapy on the male sexual function must be
considered at the start of therapy as well as the choice of drugs.
Regular assessment of the sexual function and secondary sexual
characteristics should be a part of the routine follow-up measures in
order to improve the quality of life.
doi:10.1016/j.cca.2019.03.742

not apparent. Fifteen patients (39.5%) performed thyroid radioiodine
scintigraphy, which conﬁrmed the diagnosis of GD.
Results
Median value of TRAbs and TSI in group 1 patients was 12.9 (cutoff b1.7 UI/L) and 6.9 (cut-off b0.55 UI/L), respectively, versus 0.4
and 0.10 in group 2, respectively. In group 2, patients with TMNG
had higher TRAbs levels than patients with MNG and AIT (0.96
versus 0.48 and 0.49, respectively; p=0.011), but similar levels of TSI
(0.14, 0.16 and 0.10, respectively; p=0.246).
By receiver operating characteristics curve analysis, we obtained a
TRAbs value of 1.75 UI/L (sensitivity 97.4%; speciﬁcity 97.4%) and TSI
value of 0.75 UI/L (sensitivity 100%; speciﬁcity 98.7%) as the best cutoff values to diagnose GD. TSI levels were positive in all GD patients
and negative in all but one control (sensitivity 100%; speciﬁcity
98.7%), whereas TRAbs were positive in all but one patient with GD
and negative in all but two controls (sensitivity 97.4%; speciﬁcity
97.4%).
Conclusions
There are very few studies regarding the diagnostic utility and
accuracy of TSI in GD diagnosis. It has a very similar diagnostic
accuracy compared to TRAbs, but it could be useful in particular
cases, as it has a slightly higher sensitivity and speciﬁcity and can
accurately detect very low values of analyte.
doi:10.1016/j.cca.2019.03.743

T366
Thyrotropin receptor stimulating immunoglobulin: Clinical utility in graves’ disease diagnosis
N. Cunhab, B. Marquesa, R. Soaresb, M. Raquela, J. Coutoa, J. Santosa, T.
Martinsa, F. Rodriguesa, F. Validob
a
Endocrinology Department, Instituto Português de Oncologia de
Coimbra FG, EPE, Portugal
b
Laboratory Medicine Department, Instituto Português de Oncologia de
Coimbra FG, EPE, Portugal

T367
Clinical and analytical evaluation of LC-MS methods for plasma
renin activity and aldosterone
S. Gibbons, A. Fleming, A. Fairhurst, C. Ford, J.H. Barth
SAS Steroid Centre, Specialist Laboratory Medicine, St James University
Hospital, Leeds, United Kingdom
Background-aim

Background-aim
Thyroid stimulating hormone receptor autoantibodies (TRAbs)
are one of the diagnostic hallmarks of Graves ’ disease (GD) and their
clinical performance have been extensively reported in medical
literature. One of the three subtypes of TRAbs is stimulating (TSI),
which leads to unregulated thyroid hormone production by activating the TSH receptor on thyroid follicular cells. The aim of our study
was to assess the clinical utility and accuracy of TSI and compare it
with TRAbs, in the diagnosis of GD.

Aldosterone and renin are pivotal hormones in the regulation of
salt and water homeostasis and blood pressure. Measurement of
renin and aldosterone in serum/plasma is essential in the investigation of primary hyperaldosteronism (PA) and monitoring of replacement therapy. Early methods relied on the use of radioimmunoassay
(RIA) which were superseded by immunoassay, however these were
limited by lack of speciﬁcity particularly at low concentrations. We
report two LCMS methods capable of measuring aldosterone and
plasma renin activity (PRA).

Methods

Methods

Sera of 114 patients, 38 with untreated GD (group 1) and 76
control subjects [group 2 - 40 with euthyroid multinodular goiter
(EMNG), 24 with autoimmune thyroiditis (AIT) and 12 with toxic
multinodular goiter (TMNG)], were prospectively tested between
January and December of 2018, with Cobas e601 TRAbs electrochemiluminescent competitive receptor immunoassay (ECLIA, Roche
Diagnostics) and Immulite 2000 TSI chemiluminescent competitive
receptor immunoassay (Siemens Healthineers) assays. GD was
diagnosed in thyrotoxic patients with positive TRAbs levels and
nonnodular thyroid, in whom other causes of thyrotoxicosis were

PRA was determined by generation of angiotensin I: 150μL
sample (Lithium heparin/EDTA), 150μl of angiotensin buffer and
50μL of internal standard were incubated at 37°C for 6 hours.
Generated angiotensin I was puriﬁed by solid phase extraction prior
to injection of 20μL into our HPCL (Shimadzu CDM-20A HPLC with
Synergi 4μm Max RP column) LCMS (Sciex API 5000) system.
Aldosterone measurement required 300⎧L of sample and 50⎧L of
working internal standard followed by liquid: liquid extraction
(MTBE). 30⎧L was injected into the HPLC (Gemini NX-C18 column)
LCMS system.
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Results
Our PRA method was linear (0.7 to 193nmol/L), sensitive (LOQ =
0.7nmol/L), precise (CV = 4.1%) and speciﬁc (no cross reactivity for a
number of structurally similar steroids). Dilutional linearity and
recovery (84%) were acceptable. Accuracy was conﬁrmed by
comparison against our current RIA method. Our aldosterone method
had equally acceptable performance characteristics.
Reference ranges in 110 healthy normotensive subjects was: PRA
0.2-3.7nmol/L/hr, aldosterone 50-950pmol/L. Consecutive patients
(n=62) with adrenal incidentalomas shown to have no adrenal
disease (after O/N 1mg dexamethasone Test) were: PRA 0.22.6nmol/L/hr, aldosterone 55-480pmol/L. Serum aldosterone after 2
litre saline suppression were - normal subjects (n=17): 78238pmol/L and with conﬁrmed primary hyperaldosteronism
(n=25): 131-1080pmol/L.

hemiluminescence
Diagniostics Inc.).

immunoassay

(CLIA,

Siemens

Healthcare

Results
The area under the receiver-operating characteristic curve (AUC)
of AMH was 0.927, sensitivity 39.4%, speciﬁcity 100%, positive
predicative values (PPV) 100% and negative predicative values
(NPV) 62%. The AUC of testosterone was 0.989, sensitivity 57.6%,
speciﬁcity 100%, PPV 100% and NPV 70.2%. The AUC of LH/FSH ratio
was 0.860, sensitivity 75.8%, speciﬁcity 97%, PPV 96% and NPV 80%.
The AUC of DHEA-S was 0.754, sensitivity 51.5%, speciﬁcity 100%,
PPV 100% and NPV 67.3%.
When AMH and testosterone were used in combination, the AUC
was 0.994, sensitivity 66.7%, speciﬁcity 100%, PPV 100% and NPV 75%.
Conclusions

Conclusions
We believe we are one of the ﬁrst laboratories in the UK to
successful implement into routine practice LCMS methods for
measurement of both PRA and aldosterone concentration. We have
also demonstrated suppression of PRA and aldosterone following
dexamethasone and possible ambiguity of the aldosterone cut off
used in the saline suppression test.
doi:10.1016/j.cca.2019.03.744

T368
Diagnostic accuracy of biochemical markers for diagnosis polycystic ovary syndrome in reproductive women
B. Mirjanic-Azarica,d, V. Soldat-Stankovicc, N. Bogavac-Stanojevicb
a
Institute of Laboratory Diagnostic, University Clinical Centre of the
Republic of Srpska, 78 000 Banja Luka, Bosnia and Herzegovina
b
Department of Medical Biochemistry, Faculty of Pharmacy, University
of Belgrade, 11000 Belgrade, Serbia
c
Internal Medicine Clinic, University Clinical Centre of the Republic of
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d
Medical Faculty, University of Banja Luka, 78 000 Banja Luka, Bosnia
and Herzegovina
Background-aim
Polycystic ovary syndrome (PCOS) is one of the most common
endocrine problems in women in their reproductive period. We
aimed to investigate the diagnostic accuracy of anti-Müllerian
hormone (AMH), total testosterone, luteinizing hormone (LH)/
follicle-stimulating hormone (FSH) ratio and dehydroepiandrosterone-sulfate (DHEA-S) in women with PCOS.
Methods
The study group comprised 33 women aged between 18 and 33
years who were admitted to our outpatient clinic with symptoms
of hirsutism and/or irregular menses and diagnosed as having PCOS
in accordance with the Rotterdam criteria. The 33 healthy
peers constituted the controls. Fasting blood samples were obtained
between 7 and 9 a.m. on cycle days 2-5. The hormones AMH,
testosterone and DHEA-S were measured by an electrochemiluminescence immunoassay method (ECLIA, Roche Diagnostics,
Mannheim, Germany). LH and FSH were measured by

The AMH and testosterone combination could be useful for
identifying clinical PCOS patients.
doi:10.1016/j.cca.2019.03.745

T369
Prevalence of unexpectedly high IGF1 concentrations and associated clinical conditions
D. Regidor-Lopeza, I. Salinas-Vertb, A. Perez-Montes De Ocab, C.
Fernandez-Prendesa, M. Marques-Pamiesb, M.A. Llopis Diaza, M. PuigDomingob, M.L. Granada-Yberna
a
Clinical Biochemistry Department, Clinical Laboratory Metropolitana
Nord, Hospital Universitari Germans Trias i Pujol, Badalona, Spain
b
Endocrinology and Nutrition Department, Hospital Universitari
Germans Trias i Pujol, Badalona, Spain
Background-aim
Insulin-like growth factor-1 (IGF1) measurement is recommended for diagnosis and monitoring of growth disorders, as it
provides a measure of integrated growth hormone (GH) secretion
and, as a single determination, is more informative than an isolated
GH value. Elevated IGF1 concentrations are attributed almost
exclusively to an increase in endogenous production of GH or GH
treatment.The ﬁnding of a high concentration of IGF1 generally gives
rise to a series of actions being taken to rule out acromegaly.
The aim was to identify the prevalence of elevated IGF1 results
and the associated clinical conditions in patients in whom acromegaly or hGH treatment has been ruled out.
Methods
Retrospective review of elevated IGF1 results (N2 Standard
Deviation Score (SDS)) from consecutive measurements from
May2014 to May2018 in patients N18 years.IGF1 was measured by
immunoassay LIAISON® DiaSorin. SDS IGF1 were calculated according to age and sex group.
Results
From a total of 1542 IGF1 measurements corresponding to 668
unique patients, 71 had IGF1N2 SDS: 28 of them were acromegaly
patients, 7 were GH deﬁcient treated with hGH and 36 had an
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unexpectedly elevated IGF1. In this last group 10/36 had not a
repeated IGF1 measurement and were lost for follow-up; 26 had a
repeated IGF1 measurement: in 13/26 (50%) IGF1 was in the normal
range upon repeated measurement and in 13 (50%) IGF1 remained
elevated in several samples: Six of these patients (46.2%) had a
prolactinoma treated with cabergolin. 5; out of these 6 patients
underwent an oral glucose tolerance test and GH suppressedb0.35
ng/mL. Six of the other 7 patients with high IGF1 had hypothalamuspituitary lesions including 2 non-functioning pituitary macroadenoma, 1 hypophisitis secondary to Nivolumab treatment, 1
astrocytoma, 1 central Insipidus diabetes, 1 adenoma causing
Cushing disease and 1 was a healthy subject.
Conclusions
Throughout a 4-year period 36 unique patients had unexpectedly
high IGF1 measurements, 26/36 with a repeated IGF1 measurement.
In 50% of these (13/26) IGF1 was normal upon repetition and the
elevated IGF1 could be attributed to biological and analytical
variability. In the other 50% IGF1 was repeatedly high, 6 of them
(46.2%) harbored a prolactinoma and were under cabergolin
treatment, which could account for these results.
doi:10.1016/j.cca.2019.03.746

T370
Androstendione. Utility to establish adrenal vein sampling
selectivity
N. González Pereirab, P. Jurado Parrasb, E. Soengas Gondab, I. Runkle
De La Vegaa, M. Cuesta Hernandeza, N. Martell Clarosc, M. Abad
Cardielc, M.C. Cardenas Fernandezb, M.D. Ibañez Royob, M.Á.
Cuadrado Cenzúalb, A. Calle Pascuala, M.J. Torrejón Martínezb
a
Servicio Endocrinología y Nutrición, Hospital Clínico San Carlos, IdISSC,
Madrid, Spain
b
UGC Análisis Clínicos, Hospital Clínico San Carlos, Madrid, Spain
c
Unidad de Hipertensión, Servicio de Medicina Interna, IdISSC Hospital
Clínico San Carlos, IdISSC, Madrid, Spain
Background-aim
Introduction.
Primary aldosteronism (PA), the most common
cause of secondary hypertension, is characterized by autonomous
adrenal aldosterone hypersecretion.
Unilateral adrenalectomy is the treatment of choice when adrenal
vein sampling (AVS) indicates lateralization of aldosterone secretion,
with a lateralization index (LI) ε4 (dominant adrenal aldosterone/
cortisol versus non-dominant ratio). To assure that each adrenal vein
(AV) has been correctly sampled, the selectivity index (SI) (AV
cortisol/ inferior vena cava cortisol) should be ε2. However, venous
variants can dilute AV samples, reducing cortisolemias in spite of
correct catheterisation. Androstendione measurement has been
proposed as an alternative for calculation of SI.
Aim. To ascertain whether androstendione values can be used to
determine SI in AVS.

Cortisol was measured by radioimmunoassay (DRG), androstenedione by competitive chemiluminescence immunoassay (IMMULITE
2000 XPi, Siemens).
Results
SI calculated with:
Cortisol. Right Side: 3.6[1.54-16.11]. Left side: 3.7[1.92-7.11].
Androstendione. Right Side: 27.30[3.08-62.85]. Left side:26.98
[7.05-67.63]
Androstenedione SIs are greater than cortisol SIs. Median
Androstendione SIs were 4.11 times higher than cortisol SIs.
Furthermore, an increase in the difference between androstenedione and cortisol SI is observed when cortisol and androstendione
levels are higher.
When using cortisol, 19/33(57.57%) AVS presented SIε2. An
additional 7 patients had SIε2 using androstendione, for a total of
26/33 (78.78%) with SIε2.
Conclusions
The calculation of the AVS selectivity index using androstenedione could be useful to ascertain whether adrenal veins have been
correctly catheterized, in patients with low cortisol indices. In this
series of patients, an andostendione SI cut-off value ε2 increased
selective AVS studies by 21.2 %. The response of patients to AVSbased unilateral adrenalectomy when selectivity has been
established by androstendione must be evaluated before the use of
androstendione can be recommended to establish AVS selectivity.
doi:10.1016/j.cca.2019.03.747
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Severe congenital hypothyroidia in homozygous mutation of the
thyroid stimulating hormone receptor gene the thyroid peroxidase and tyroglobulin genes in Moroccan children
A. Touzania, N. Derouxb, A. Gaouzia, Y. Kriouilea, L. Chabraouic
a
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Background-aim
The abnormal expression of thyroid stimulating hormone receptor (TSHR), TPO and TG genes are associated with athyreosis,
hypoplasia which is a form of thyroid dysgenesis (TD) and with
thyroid dyshormonogenesis (TDH).Our research aims to known
genes causing the pathogenesis of inherited CH and to specify the
homozygous (Ho) or heterozygous (He) character of this mutation in
10 our siblings of patients and their family.
Methods

Methods
Aldosterone, cortisol and androstendione serum levels were
measured in the both AVs and in the inferior vena cava in 33
patients with PA, diagnosed by the 25 mg captopril test.

The study concerns 5 families including 5 patients and 8 family
members (siblings and parents): who were followed at Endocrinology department at Children’s Hospital. The Subjects and Family
Members were diagnosed with CH during infancy. We screened the
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exons and sequences of siblings of TSHR , TPO and TG by next
generation sequencing (NGS) and conﬁrmed by direct Sanger and we
determined the relationship between genotype and in probands.
Results
We reported three inactivating mutations homozygotes R-TSH-p.
A553T in patient and in his brother and the p.S508L in other and two
mutations detected in Thyroid peroxidase (TPO) gene and in
Tyroglobulin (IYD)- genes .We underlined the mutational genotype
heterogeneity and phenotype variability in form HC Moroccan
patients Then, the novel mutation c.1523CNT (p.S508L) of TSHR
expanded the variants spectrum.

pretreatment with HBT led to an average 55% increase in TSH and
an average 54% reduction of FT4, consistent with the fact that
interfering antibodies were from the IgM subclass. When tested (n =
4), FT3 showed a similar behavior as FT4. In contrast, the anti-sulforuthenium interference was from the IgG subclass with no effect of
the HBT pretreatment
On the Architect, all but one measurements were in the normal
range with HBT showing no effect. With the 3rd generation assay on
cobas (n = 5), FT4 levels were in the normal range.
Interferences appear to be limited in time as, for the 4 cases for
whom serial measurements were available, TFT levels returned to
normal between 2 and 18 months.
Conclusions

Conclusions
This original work shows the presence of a new mutation with a
deﬁcit of the function of the RTSH. The correlation exists between the
severe clinical phenotype and the genotype. Thus, adequate management
of patients can improve neurological, mental and intellectual prognosis.

TFT assay interferences due to anti-streptavidin and antisulforuthenium antibodies are platform-speciﬁc and not excessively
rare. These antibodies are most frequently of the IgM subclass and
affect the measurements by ECLIA of TSH, FT4 and FT3. Interferences
appear to be successfully resolved with the new FT4 III assay and to
be reversible over time.

doi:10.1016/j.cca.2019.03.748
doi:10.1016/j.cca.2019.03.749
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Thyroid function immunoassays: Interferences due to antistreptavidin or anti-sulfo-ruthenium antibodies
D. Wernera, C. Butticaza, G. Sykiotisb, C. Torrenta, V. Moosera
Service of Clinical Chemistry
b
Service of Endocrinology

a

Background-aim
Thyroid function tests (TFT) are essential for the diagnosis of
thyroid conditions and for their monitoring. Here we report 8 clinical
cases of analytical interferences affecting TSH and/or free T4 (FT4)
and free T3 (FT3) measured routinely using the Roche cobas platform
due to anti-reagent antibodies.
Methods
TSH, FT4 and FT3 were measured by ECLIA using the Roche cobas
platform (FT4: 2nd generation). Analytical interference was
suspected when FT4 levels were highly elevated and TSH levels
were not suppressed accordingly without any clear clinical explanation. The following evaluations were performed:
1) Test repeated by CMIA on the Abbott Architect platform.
2) Test repeated after a heterophilic blocking tubes (HBT)
pretreatment.
3) When enough sample was available, FT4 was measured with
the 3rd generation of Roche reagent.
4) Final proof by Roche R&D (Penzberg / D).

Soluble anti-müllerian hormone receptor type 2 (SAMHR2): A
new biomarker for diagnosis of fertility disorders
J. Van Heldenb, L.S. Oliviera, O. Evliyaoglua, R. Weiskirchena
a
Institute for Clinical Pathobiochemistry, Experimentel Gene Therapy
and Clinical Chemistry, University Hospital RWTH Aachen, Germany
b
Laboratory Diagnostic Center, University Hospital RWTH Aachen,
Germany

Background-aim
To identify (i) correlations of soluble anti-Müllerian hormone
receptor type 2 (sAMHR2) with other sexual hormone levels, (ii) to
assess whether sAMHR2 may serve as a new biomarker in fertility
disorders.
Methods
Retrospective study of women with different gynecologicalendocrinological disorders using mixed-effect models to analyze
the correlation to established diagnostic hormone tests in women
with different gynecological- endocrinological disorders (n=190, age
= 36.6 ± 11.2 years, body mass index (BMI) = 24.7 ± 5.3 kg/m2)
with known cycle day and suspected clinical diagnosis.
Results

Results
We identiﬁed 8 cases of TFT assay interferences on cobas, 7 of
which were due to anti-streptavidin and 1 to anti-sulfo-ruthenium
antibodies. In the 7 anti-streptavidin interference cases,

There was a strong correlation of sAMHR2 with LH (r=0.898) and
FSH (r=0.846) and a moderate correlation of AMH with Testosterone (r=0.666) and androstenedione (r=0.696). In diagnosis of
PCOS, AMH showed best performance (AUC: 0.981, cut-off: 4 ng/ml)
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with 96% sensitivity and 94% speciﬁcity. sAMHR2 levels and
sAMHR2/AMH ratios were elevated in women with ovarian insufﬁciency, but not in those undergoing HRT. Highest sensitivity and
speciﬁcity (100% and 98.2% respectively) were achieved with
sAMHR2/AMH ratio for diagnosis of ovarian insufﬁciency (cut-off:
68.85). The sAMHR2/AMH ratio (AUC: 0.997) had a better performance than sAMHR2 (AUC: 0.947), FSH (AUC: 0.989) and LH (AUC:
0.967).

Conclusions
sAMHR2 may serve as a useful biomarker for infertility diagnostics to identify women with ovarian insufﬁciency. The exact
regulatory circuit of AMHR2 and the cleavage of its soluble form
remain to be assessed.
doi:10.1016/j.cca.2019.03.750
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Evidence based medicine, including Guidelines
W025

Results

Applying evidence based medicine in laboratory medicine: A pilot
study

Pilot study: 58 healthcare professionals participated (37 clinical
professionals and 21 laboratory professionals). 60% were female (n =
34). The mean age was 41 years and mean professional experience
was 16 years. The EBLM importance was: 5.6 points in the past, 8.3
points in present and 9.1 points in the future. The laboratory
professionals used as information resources: 86% PubMed/Medline
(n = 50), 48% UpToDate (n = 28), 38% Cochrane (n = 22), 22% others
such as web of science, clinicalkey, academic google, ﬁsterra (n = 13).
Their daily professional practice was based: 83% guideliness (n = 48),
76% clinical protocols (n = 44), 66% professional experience (n = 38)
and 38% in expert recommendations(n = 22). 98% considered that
their daily professional practice would improve if they had time to
update their EBLM knowledge. 45% had participated in elaborating
assistance protocols (n = 26) and 35% in guidelines (n = 20). 50% did
not know on which the reference values of their laboratory were
based (n = 29). 86% considered that the inadequacy of the EBLM
processes entails an additional cost of healthcare (n = 50). 91%
considered that the EBLM updating of laboratory professionals should
be mandatory (n = 53).

N. Giménezi, D. Morell-Garcíaf, J.A. Alluég, M.D. Albadalejod, M.A.
Castañoa, X. Filellac, A. Ruize, M. Santamariab, M.J. Torrejónh
a
c-EBLM of SEQC-ML, Department of Biochemistry, Hospital Clínico
Universitario Juan Ramón Jiménez, Huelva, Spain
b
c-EBLM of SEQC-ML, Department of Biochemistry, Hospital
Universitario Lozano Blesa, Zaragoza, Spain
c
c-EBLM of SEQC-ML, Department of Biochemistry and Molecular
Genetics (CDB), Hospital Clínic, IDIBAPS, Barcelona, Spain
d
c-EBLM of SEQC-ML, Department of Clinical Analysis and Biochemistry,
Hospital General Universitario Santa Lucía, Cartagena, Spain
e
c-EBLM of SEQC-ML, Department of Laboratory Medicine, Fundació
Hospital de l'Esperit Sant, Santa Coloma de Gramenet, Barcelona, Spain
f
c-EBLM of SEQC-ML, Department of Laboratory Medicine, Son Espases
University Hospital, IdISBa, Palma de Mallorca, Spain
g
c-EBLM of SEQC-ML, Synlab Diagnosticos Globales, Sevilla, Spain
h
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Committee of Evidence-Based Laboratory Medicine (c-EBLM) of SEQCML and IFCC, Research Unit, Research Foundation MútuaTerrassa,
Universitat de Barcelona, MutuaTerrassa University Hospital, Terrassa,
Spain
Background-aim

Conclusions
Laboratory and clinical professionals considered EBLM as necessary in their daily practice, even with the multiple difﬁculties
implicated while applying it.
doi:10.1016/j.cca.2019.03.752

Evidence-Based Laboratory medicine (EBLM) is the application of
clinical laboratory medicine relying on the best scientiﬁc evidence
available at time in order to make right decisions. This pilot study
was undertaken as a ﬁrst step to know needs andhow are applying
laboratory medicine professionals EBLM in their professional
practice.
Methods
A self-completed questionnaire was designed by the EvidenceBased Laboratory Medicine Committee of the Spanish Society of
Clinical Chemistry and Laboratory Medicine (SEQC-ML). The questionnaire consisted of ﬁve sections (socio-demographic data, opinion
about EBM, personal experience, workplace conditions, and suggestions) and 50 variables. The variables were scored on a scale of 1 to
10. The survey was administered by email in December 2018. The
data analysis was done using IBM SPSS. The present study was done
in accordance with the Ethics Research Committee.

0009-8981/$ – see front matter

W026
Outcome-based critical result thresholds in the adult patient
population running title: Adult critical result thresholds
E.H. Tanb, T.P. Loha
Department of Laboratory Medicine, National University Hospital,
Singapore
b
Saw Swee Hock School of Public Health, National University of
Singapore, Singapore

a

Background-aim
To derive outcome-based critical result thresholds in the adult
patient population.
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Methods

Methods

We extracted deidentiﬁed laboratory results and outcomes
(death or discharged) of patients aged 18 years and above from the
Medical Information Mart for Intensive Care database. The lower and
upper critical result thresholds were obtained from the nearest
minimum and maximum laboratory values, which corresponded to
predicted probability of death at 90%.

A self-completed questionnaire was designed by the EvidenceBased Laboratory Medicine Committee of the Spanish Society of
Clinical Chemistry and Laboratory Medicine (SEQC-ML). The questionnaire consisted of four sections (socio-demographic data,
personal experience, knowledge about screening speciﬁcations and
data recruitment and treatment, and suggestions) and 35 variables.
The variables were scored on a scale of 1 to 10. The survey was
administered by email to laboratory professionals in December 2018.
The data analysis was done using IBM SPSS v23.

Results
The critical value thresholds were: sodium (mmol/L: b123, N153);
potassium (mmol/L: b2.2, N6.6); bicarbonate (mmol/L: b15, N49),
chloride (mmol/L: b82, N121), urea (N20 mmol/L), creatinine ( mol/
L: N1052), glucose (mmol/L: b1.5, N23.8), total calcium (mmol/L:
b1.62, N2.95), magnesium (mmol/L: b0.37, N1.48), phosphate (mmol/
L: b0.19, N2.52), pH (b7.22, N7.57), lactate (N5.0 mmol/L), hemoglobin (b4.6 g/dL), white blood cells (N32 × 103/ L), prothrombin time
(N90s), international normalized ratio (N10).
Conclusions
The indirect approach described in this study is a pragmatic way
to obtain threshold values that are clinically and operationally
meaningful.
doi:10.1016/j.cca.2019.03.753
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Variability in screening thyroid dysfunction in pregnant women:
A pilot study
M.Á. Castañoa, M.D. Albadalejod, M. Santamaríab, J.A. Allúeg, D.
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d
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Universitat de Barcelona, MutuaTerrassa University Hospital, Terrassa,
Spain
Background-aim
There are differences between hospitals and health districts when
making gestational screening for thyroid dysfunction. This variability
can be attributed to the recommendations of the clinical guidelines,
but also to the versatility of digital laboratory programs and data
applications. The aim of this pilot study is to evaluate these
differences by laboratory professionals.

Results
24 laboratory professionals answered the questionnaire, 71%
female (n = 17). The mean age was 42 years and mean professional
experience was 16 years. With respect to the personal experience, all
the participants agree in the importance of a universal gestational
thyroid dysfunction screening. 80% (n = 20) think that the laboratory must alert when an abnormal value appears and that each
laboratory must have speciﬁc reference values. 41.7% (n = 10) know
guidelines regarding to this screening. In relation to the knowledge
of screening speciﬁcations, 69.6% (n = 16) realize a universal
screening in their workplace: 42.9% (n = 9) at ﬁrst gestational
trimester. 45.5% (n = 10) include thyroid autoimmunity evaluation
and 58.3% (n = 14) do not know if supplementation with iodine is
included. According to the knowledge of data treatment and
recruitment, 45.8% (n = 11) have speciﬁc reference values and
54.2% (n = 13) use electronic registration applications. 33.3% (n =
8) have a proto col. of communication of results available and only
25% (n = 4) are aware of the sources used for its development.
Conclusions
Laboratory professionals give high value to the universal
gestational thyroid dysfunction screening, although many of them
do not know the sources and protocols used to implement it in their
workplaces.
doi:10.1016/j.cca.2019.03.754
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The practice of evidence based laboratory medicine among
worldwide medical laboratory professionals: Competencies and
need of training
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W029
Cost sensitivity - Anemia algorithm implementation in every day
practice

Background-aim

A. Jezinaa, A. Pezob, L. Bakovica
a
Department of Laboratory Diagnostics, Zadar General Hospital, Zadar,
Croatia
b
DZZI Maksimir Laboratory, Zagreb, Croatia

This study aimed to gain insights into the opinion of laboratory
medicine professionals worldwide regarding their Evidence Based
Laboratory Medicine (EBLM) competencies and needs.

Background-aim

Methods
A self-completed questionnaire was designed by the EBLM
Committee of the Spanish Society of Laboratory Medicine (SEQCML) and adapted to English by the EBLM Committee of the
International Federation of Clinical Chemistry and Laboratory
Medicine (IFCC). The questionnaire consisted of six sections (sociodemographic data, EBLM formation, EBLM material access, competences, needs and suggestions) and 36 variables.
The variables were scored on a scale of 1 to 10. A pilot study was
performed (n = 61). The survey was administered via
SurveyMonkey® and mailed in April 2017to all Presidents and
Representatives of IFCC National Societies. The data analysis was
performed using IBM SPSS.
The study was performed in accordance with the Ethics Research
Committee.
Results
560 professionals responded to the survey. 〈-Cronbach's coefﬁcient = 0.860. 71% of respondents were Europeans, 15% Americans,
13% Asians, 1% Africans and 0.5% Australians, and 58% were female. The
mean age of respondents was 48 years and mean professional
experience was 21 years. 81% reported to have some basic training,
16% advanced training and 3% did not respond. Professionals indicated
that they had a low level of satisfaction with their current knowledge
of EBLM (average 4.74 points). There is a great interest in learning how
to access Evidence Based Clinical Practice Guidelines (average 8.16
points) and in receiving further training on EBLM (average 7.77
points). Factors that showed differences in responses were gender,
formal training in EBLM, years of experience and age. Men were more
satisﬁed about their EBLM knowledge than women (5.21 points vs
4.45 points; p = .004) and women were more interested in improving
their knowledge (8.26 points vs 7.75 points; p = .034).

Inappropriate laboratory test utilization can result in unnecessary
patient testing and increased healthcare cost. Diagnostic pathways
based on decision tree algorithms and if-then-rules combine
stepwise reﬂex testing with the process optimization and economic
efﬁcacy.
The aim of this study is to estimate a substantial reduction of
laboratory costs that would be achieved by integration of a
laboratory–derived anemia algorithm applying reﬂexive testing into
the laboratory information system (LIS) and thus optimize the
diagnostic utilization of anemia.
Methods
Data source: hemoglobin (Hgb), mean corpuscular volume
(MCV), iron (Fe) and unsaturated iron binding capacity (UIBC) data
for October 2018 were retrieved retrospectively from the laboratory
information system (Zeus, MAMM) in Zadar General Hospital
(23,798 outpatients) and DZZI Maksimir Laboratory (4447).
According to applied anemia algorithm from „Laboratory Diagnostic Pathways “by W. Hofmann, J. Aufenanger and G. Hoffmann, no
further tests have to be performed if Hgb and MCV are normal.
Results
Out of the total number of 23,798 outpatients in Zadar General
Hospital, both Fe and UIBC tests were requested for 2820 (11.85%)
patients and out of them 2306 were accompanied with normal Hgb
and MCV. The percentage of unnecessarily required Fe and UIBC was
81.77%. Similar percentage was obtained in Zagreb Maksimir
Laboratory 78.77% (4447 outpatients, 759 Fe/UIBC requests and 598
unnecessarily required Fe/UIBC tests). Considering the mentioned
ﬁgures, annual cost savings stemming due to the algorithm
implementation are estimated to be around € 10,000 and € 3000 in
Zadar General Hospital and Zagreb Maksimir Laboratory,
respectively.

Conclusions

Conclusions

Laboratory professionals were very interested in EBLM, especially
in access to CPGs and other EBLM materials. They also considered
EBLM as necessary in their daily practice, even with multiple
difﬁculties implicated while applying it. The ﬁndings of this survey
will help to plan future training on EBLM for laboratory
professionals.

The implementation of the anemia algorithm into practice may
reduce excessive testing, reduce cost per patient, and assist the
ordering physician in arriving at the appropriate ﬁnal diagnosis
maintaining the ultimate patient's beneﬁt.

doi:10.1016/j.cca.2019.03.755

doi:10.1016/j.cca.2019.03.756
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Utility of S-FLT1 / PLGF ratio for the diagnosis of preeclampsia: A
systematic review

Review of the evidence for the use of biomarkers in the diagnosis
of sepsis

J.M. Maesa, M. De Toro-Crespo, J. Liro-Amenteros, C. GonzalezRodriguez
Clinical Biochemistry, Virgen Macarena Hospital, Sevilla

V. Pecoraro, T. Trenti
Department of Laboratory Medicine and Patological Anatomy, Ospedale
Civile S. Agostino Estense, Modena, Italy

Background-aim

Background-aim

Preeclampsia (PE) is a multisystem disorder that lead to high
morbidity and mortality in mother and newborn. The etiology of PE
is linked to angiogenic and antiangiogenic factors, speciﬁcally the
serum levels of soluble tyrosine kinase 1 similar to fms (s-Flt1) are
elevated, while the circulating levels of the free placental growth
factor (PlGF) decrease in PE.
In this work, a systematic review of the literature has been
carried out to evaluate the validity of the s-Flt1 / PlGF ratio for the
diagnosis of PE.

Sepsis is a serious systemic infection and the early identiﬁcation
of the pathogen is essential to start a prompt antimicrobial
treatment. Many biomarkers have been studied in diagnostic test
accuracy (DTA) studies to determine their utility for early diagnosis.
This work assesses the weight and quality of the evidence of primary
DTA studies on sepsis biomarkers.

Methods
The research question was: “Is the determination of the sFlt-1 /
PlGF ratio effective to predict the evolution in women with clinical
signs of PE from the 20th week of gestation?”
The bibliographic database Medline (Ovid® interface), Embase
(Embase.com interface) and Web of Knowledge, as well as the full
text database Cochrane Library have been extensively explored.
The quality of the studies was assessed through the forms
prepared by CASPe and the classiﬁcation criteria of SIGN 50. To
evaluate the quality of systematic review and meta-analysis the
AMSTAR form was used.
Results
71 records were obtained in the bibliographic research. After reading
titles and abstracts, 21 articles were chosen to be read in full text. Finally,
seven studies have been selected to be analyzed: one meta-analysis;
four prospective studies: two case-control studies and two cohort
studies; and two retrospective studies. Also we included a guideline
published by National Institute for Health Care Excellence (NICE).
Bahlaman et al. propose sFlt-1 / PlGF ε69.69 as cut-off to classify
pregnant women at risk of PE (SIGN 50: 2-). Stepan et al. propose
two decision ranges, one for early PE (before the 34th week of
gestation) and another for late PE (from the 34th week of gestation)
(2+). Zeisler et al. establishes sFt1 / PLGF δ38 to rule out PE in a
week, and conﬁrming PE in four weeks ifN38 (2++). Taraseviciene
et al. determines two thresholds: ε35, for risk of late PE, and ε54 for
early PE (2-). Sovio et al. (2+) and Zeisler et al.(2+) analyses the
validity of recommendations by Zeisler et al. In the meta-analysis
evaluated, 20 different studies are included (1-, AMSTAR: 7/11). The
systematic review by NICE: 1++, 11/11.
Conclusions
The sFlt-1 / PlGF ratio has a moderate diagnostic accuracy, and is
useful as a support technique in the diagnosis and follow-up of
pregnant women with suspected PE, especially to rule out.
doi:10.1016/j.cca.2019.03.757

Methods
We systematically search all potentially relevant DTA studies on
procalcitonin (PCT), c-reactive protein (CRP) and prosepsin compared with blood pathogen identiﬁcation. The reporting and
methodology were evaluated using the Standards for Reporting of
Diagnostic Accuracy (STARD-30 items) and Quality Assessment of
Diagnostic Accuracy Studies (QUADAS-14 items) assessment tools,
respectively. For each article, we analyzed the compliance to
checklists calculating the median number of items reported by
articles included, and the proportion of articles adhering to each
speciﬁc item. Finally, we classiﬁed the reporting as poor (b10 items
reported), acceptable or optimal (N20 items reported).
Results
We considered studies published in 2018 and we identiﬁed 7
DTA studies, 4 on CRP, 5 on PCT and only 1 on prosepsin. We
evaluated data about 1460 patients (653 neonates, 807 adults)
with sepsis conﬁrmed by blood culture. We observed a high
variability among studies in terms of diagnostic accuracy: Sensitivity (Se) for CRP ranged from 67% to 84% and speciﬁcity (Sp)
from 51% to 93%. About the PCR, Se ranged from 35% to 97% and
Sp from 72% to 100%. Overall, the median number of items
reported was 7 (range: 3–8) for QUADAS, and 15 (range 13–21)
for STARD. The most frequent reported items were the description
of the index test and methods for estimating DTA measures.
Papers often lacked an accurate description of the population
enrolled and the execution of the reference standard. All studies
reported the table of patients' characteristics, but none of these
reported the ﬂow. None of the studies comply with the entire
checklist. Reporting was judged acceptable 6 studies and optimal
in only one study.
Conclusions
The body of evidence of sepsis biomarkers showed important
methodological shortcomings, highlight the need to improve the
rigor of biomarkers reporting and validation.
doi:10.1016/j.cca.2019.03.758
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Beyond the laboratory: A review of indirect methods to assess the
impact of test measurement uncertainty on downstream clinical
and cost outcomes

Methods to assess the impact of test measurement uncertainty on
downstream clinical outcomes: A case study of faecal calprotectin
(FC) for the diagnosis of Inﬂammatory Bowel Disease (IBD)
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c
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Background-aim

Background-aim

For medical tests that have a central role in clinical decisionmaking, current European Federation of Laboratory Medicine (EFLM)
guidelines advocate outcome-based analytical performance speciﬁcations – that is, bias and imprecision goals derived from on the
expected impact of these factors on clinical outcomes. The ability to
set such speciﬁcations is expected to rely on indirect studies (as
opposed to purely empirical, clinical-trial style analyses) to estimate
the impact of test measurement uncertainty on downstream
outcomes. Currently however, a lack of awareness concerning
available indirect methods is limiting the production of outcomebased speciﬁcations. This study aimed to review indirect methods to
assess the current state-of-play in this ﬁeld, and present an analytical
framework to inform future outcome-based performance goals.

For medical tests that have a central role in clinical decisionmaking, current European Federation of Laboratory Medicine (EFLM)
guidelines advocate outcome-based analytical performance speciﬁcations. The ability to set such speciﬁcations is expected to rely on
indirect studies (as opposed to purely empirical, clinical-trial style
analyses) to estimate the impact of test measurement uncertainty on
downstream outcomes. In a recent study, we reviewed various
indirect methods which may be utilised to inform such speciﬁcations. Here we illustrate the application of these methods within a
clinical case study, evaluating the clinical accuracy of faecal
calprotectin (FC) for the diagnosis of Inﬂammatory Bowel Disease
(IBD) in primary care.
Methods

Methods
A review consisting of database searches and extensive citation
tracking was conducted to identify studies using indirect methods to
incorporate or evaluate the impact of test measurement uncertainty
on downstream outcomes (including clinical accuracy, clinical utility
and/or costs).
Results
Sixty-four studies were included in the review. A common
analytical framework underpinning the various methods was
identiﬁed, consisting of three key steps: (1) estimation of “true” test
values; (2) estimation of measured test values (incorporating
uncertainty); and (3) estimation of the impact of discrepancies
between (1) and (2) on speciﬁed outcomes. Computer simulation in
particular has become a common approach in this area over the past
two decades; the most ﬂexible method is based on the iterative
application of increasing levels of bias and imprecision on to baseline
“true” values. Whilst previous studies have focused on clinical
accuracy outcomes (e.g. diagnostic sensitivity and speciﬁcity),
evaluations can be feasibly extended to clinical utility and cost
outcomes using decision modelling methods.
Conclusions
Various approaches are available for conducting indirect assessments to inform outcome-based performance speciﬁcations. This
study provides a useful overview of methods and key considerations
to inform future studies and research in this area.
doi:10.1016/j.cca.2019.03.759

Anonymised data was obtained relating to 951 patients treated
according to the York FC Clinical Care Pathway (YFCCP) between
2016 and 2017. Patients presenting to primary care with possible IBD
or irritable bowel syndrome (IBS) were tested with an initial FC: if
b100 μg/g, patients were treated as having likely IBS in primary care;
if ε100 mcg/g, a repeat FC was conducted, with patients referred to
secondary care with suspected IBD if their FC remained elevated.
The impact of additional test measurement uncertainty on the
clinical accuracy of FC was simulated using the following error
model:
Testsimulated ¼ Testtrue þ ½Testtrue ñCVñNð0; 1Þ þ Bias
[where CV = coefﬁcient of variation and N(0,1) = a random draw
from the standard normal distribution]. A range of imprecision and
bias values were explored, and the resulting impact on test clinical
accuracy was determined. Three simulation approaches were
explored: applying the error model to the baseline data directly,
using sampling with replacement (bootstrapping), and sampling
from lognormal parametric distributions applied to the baseline data.
Results
The baseline FC sensitivity was 94% and speciﬁcity was 92%.
Across the various simulation methods explored, increasing positive
bias improved sensitivity but reduced speciﬁcity, whilst increasing
imprecision reduced sensitivity but had little impact on speciﬁcity.
Based on interim results, in order to maintain a minimum sensitivity
of 85% and speciﬁcity of 90% (the lower 95% conﬁdence intervals
observed in the YFCCP primary data): assuming CV% = 0, bias would
need to be maintained within the range ~ −30 to +10; and
assuming bias = 0, imprecision would need to be maintained
between the range ~ 0–40%.
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Conclusions
The error model simulation approach provides an efﬁcient and
ﬂexible method to explore the impact of additional measurement
uncertainty on test values, and can be used to estimate the effects on
downstream outcomes and thereby inform outcome-based analytical

performance speciﬁcations. Future research will explore extending
these results to clinical utility and cost-effectiveness outcomes.
doi:10.1016/j.cca.2019.03.760
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Gastrointestinal diseases, including hepatic and pancreatic diseases
T374

Conclusions

Morphological liver structure (light and microscopic observation)
and immunoglobulin concentration in serum during disturbed
lymph ﬂow from the liver in rats

Disturbed lymph ﬂow from a liver contributes to liver
ﬁbrogenesis and probably to hepatocirrhosis. During disturbed
lymph ﬂow from the liver immune mechanisms associated with B
lymphocytes are hindered and there is disorders in the primary
immune response.

B. Beck
Scientiﬁc and Diagnostic Medical Center BB-Med, Ruda Slaska, Poland

doi:10.1016/j.cca.2019.03.762

Background-aim
Liver ﬁbrosis plays a pivotal role in liver function impairment.
Hepatic ﬁbrosis is a complex process that involves changes in the
amounts of extracellular matrix components, activation of cells
capable of producing matrix materials, cytokin release, and tissue
remodeling. The majority of patients have an increase in IgG
concentration, and in cases of inﬂammatory-necrotic exacerbations
also IgM. Hepatic lymph ﬂow - example of regulating the lymphatic
microenvironment on the cellular and functional relationship with
the nervous and endocrine system, is still interesting and unexplained the object of studies. Little is know about the alteration of
metabolic pathways of the liver tissue during disturbed lymph ﬂow.
Methods
Male albino Wistar rats (162 animals) weighing between 200 and
230 g were selected for the experiment. The animals were kept in
stable condition and were fed a standard diet with no ﬂuid
restriction. The animals were divided into 9 experimental groups.
In each experimental group were 3 subgroups: Group K was the
control group – sham operated rats. Group B consisted of rats with
disturbed lymph ﬂow from a liver. Group 0 – animals not subjected
to any surgery, but were placed under pentobarbital anaesthesia.
Each subgroup consisted of 6 rats. Lymphostasis was induced in
group B rats by tying two silk ligatures passed behind the hepatic
trunk just distal to the juncture of the hepatic ducts.
The rats were sacriﬁced for experiment in 1, 3, 7, 14, 21, 28, 35,
56 and 103 day after operation to obtain blood samples directly from
the heart. Serum concentration of immunoglobulins was measured
(radial immunodiffusion, Binding Site). Differences between groups
were assessed by ANOVA and RIR Tukey test, and were considered
signiﬁcant when pδ0.05.
Liver tissue was studied for light and electron microscopy.
Results
Our results showed appearance of collagenous ﬁbres in heatocytes. We observed an increase of IgG concentration in serum. The
concentration of IgM not changed.
0009-8981/$ – see front matter
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^
Laboratory assessment of total bilirubin assay in hospitalized
adult patients and incidence of Gilbert's syndrome in Saudi Arabia
W. Tamimi, N. Alotabi, A. Alsughair, T. Bautista, A. Alhamad
King Abdulaziz Medical city, KIng Saud Bin Abdulaziz University for
Health Sciences, King Abdullah International Research Center, Riyadh,
Saudi Arabia
Background-aim
Bilirubin is produced from the breakdown of hemoglobin in
bone marrow, the spleen, and other organs. It is carried out to the
liver in the blood where it conjugated and excreted into the bile.
High levels of bilirubin in the blood may produce jaundice and
indication for other liver disease. Gilbert's syndrome is an
inherited disorder. It is estimated that between three to 7% of all
adults have Gilbert's syndrome. It is much more common in males,
and usually ﬁrst appears when people are in their teens or early
adulthood. In this study we tried to assess the total bilirubin assay
in calculating the incidence of Gilbert's syndrome in Saudi
population.
Methods
A total of 2276 adults patients were visiting our primary health
clinics in Riyadh, Saudi Arabia during January 2018. These patients
have been selected as they had no serious liver diseases. The blood
was drawn and collected in plain tube from Becton Dickenson.
Samples were transported to the lab and centrifuged for 10 min at
3000g. The samples were transported to the analyzers to measure
^
bilirubin, ALT and AST. Bilirubin was measured by diazo reagent to
form the colored compound azobilirubin using the chemistry
analyzer Architect 16,000 from Abbott diagnostic. ALT and AST were
performed on an enzymatic methods on the same analyzer. The
statistical date were analyzed using Microsoft excel sheet and the
diagnostic sensitivity and speciﬁcity were calculated.
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Results
The incidence of observed Gilbert's syndrome in Saudi population
was found to be 4.1% The sensitivity and speciﬁcity values for
bilirubin compared to other liver function tests were found to be 28%
and 95% respectively. The positive (PPV) and negative (NPV)
predictive values were found to be 47% and 90% respectively. The
overall diagnostic accuracy for total bilirubin was found to be 86.8%.
Conclusions
The colorimetric total bilirubin assay has lower sensitivity but
better speciﬁcity compared to other enzymatic assay of ALT and AST
in evaluating patients for Gilbert's syndrome in Saudi population.
Further studies with other sensitive bilirubin methods such as HPLC
may be needed.
doi:10.1016/j.cca.2019.03.763

T376
Evaluation of the implementation of a stool antigen assay for
detecting helicobacter pylori infection in our health area
E.J. Laserna-Mendietaa, C. Andrés-Fernándeza, M. Esteso-Peronaa, M.
Montealegre-Barrejónb
a
Clinical Laboratory, Hospital General de Villarrobledo, Villarrobledo,
Spain
b
Department of Gastroenterology, Hospital General de Villarrobledo,
Villarrobledo, Spain
Background-aim
Helicobacter pylori (HP) is the most prevalent chronic bacterial
infection and is associated with peptic ulcer disease, chronic gastritis,
gastric adenocarcinoma, and gastric mucosa associated lymphoid
tissue lymphoma. One of the non-invasive tests employed in clinical
laboratories to detect HP infection is stool antigen assay. The
presence of HP antigen in stool indicates an ongoing infection and
thus it can be used both to establish the initial diagnosis and to
conﬁrm its eradication after treatment.
Our aim is to perform a descriptive study of the stool HP antigen
assay results in our health area (composed by 65,000 patients) since
its implementation at the beginning of 2017.

positive results to those in males (23.1% vs 20.3%). Likewise, no
differences in results were found among four ranges of ages (δ18,
19–50, 51–65 and ε66) and the higher percentage of requests were
observed for the 19–50 year old group (46.7%). The petitioner
services that demanded more frequently the test were general
practitioners (25.3%), gastroenterology consultants (17.3%) and
alergology specialists (8.4%). We found statistical differences among
them (p b .001), as the petitions from gastroenterologists showed the
highest ratio of negative results (80.8%) and the lowest percentage of
not processed samples (2.5%). This could be explained by the fact
that gastroenterologists are in charge of establishing HP eradication
treatment.
Conclusions
The stool HP antigen assay has become a highly demanded test in
our area, with a mean of 1518 determinations per year. This test is
more requested for adult women (between 19 and 50 years old)
attended by general practitioners and gastroenterology consultants.
The percentage of positive results was not inﬂuenced by gender or
age, and it was signiﬁcantly higher in the second year of
implementation.
doi:10.1016/j.cca.2019.03.764

T377
Laboratory prevalence data of helicobater pilory infection
P. Argente Del Castillo Rodríguez, D. Morell-García, M.A. Ballesteros
Vizoso, L. Valiña Amado, J.A. Delgado Rodríguez, A. Rubio Alaejos, M.
B. Badal Cogul, J.M. Bauça, A. García Raja
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
Background-aim
Helicobacter pylori (Hp) plays a key role in the development of
digestive diseases. It affects 50% of the general population (25–40% in
Europe). The incidence has been decreasing in association with
health improvements and eradication's methods. The aim is to
evaluate the percentage of positive results in 13C-labeled urea breath
test for Hp detection (UBT).
Methods

Methods
Demographical characteristics from all the stool HP antigen assay
requests to our laboratory in 2017 and 2018 were obtained. HP
antigen in stool samples was determined using a rapid lateral ﬂow
immunochromatographic assay. Contingency tables were generated
for the following variables: year of petition, gender, age and
petitioner service. GraphPad v5.0 was used to perform statistical
analysis using chi-square test.

A retrospective observational study was performed in a tertiary
hospital between January 2015 and December 2018, analyzing the
total requests for UBT. It measures by infrared spectrophotometry in
POCone (Otsuka, Japan) considering a positive result when 13C (100
mg) enrichment in exhaled air is ε 2,5%, expressed an absolute
difference of 13CO2 [%].
We stratify the requests according to sex and age groups (b30,
30–50, N50-year-old). Results were compared using the Chi-square
test and bivariate analysis, type 〈 error: 5%.

Results
Results
The overall results were 3037 petitions, 1494 in 2017 and 1543 in
2018. Positive results were 22.1% and negative results were 70.8%,
while 7.1% of them were not processed (mostly due to not providing
a stool sample). A signiﬁcant higher percentage of positive results
were observed in 2018 (26.2% vs 17.9%, p b .001). Female gender
represented 65.0% of all petitions, with a similar percentage of

Total made requests have increased in the last four years by 16%
[range:(−)14–39%], percentage of positive results has decreased by
2% [range:(−)9–2%] (p = .047).
Total positive percentages were stratiﬁed by sex and not
signiﬁcant differences were found (34.6% male vs 33.6% female).
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b30 years group accounted for 31.95% of positives, 30–50 years
group 35.55% and N 50 years group 33.02% (p = .002).
Total request was adjusted by sex and age, ﬁnding signiﬁcant
differences in women and highest percentage was observed at 30–
50 years group (36.01%) [p = .001].
Women groups were analyzed by Odds ratio and 0.79 [95%
CI:0.68–0.96](p = .018) was found at b30 years group.
Conclusions
During the last four years has been an increase in the totally
made requests to the gastroenterology laboratory, highlighting the
decrease in the number of positives.
Moreover, like previous authors has described, being a woman
younger than 30 years old seems to be a protective factor for a
positive test. It is probably due to protective effects of estradiol and
progesterone on gastric mucosal response to Hp infection. However,
highest incidence was observed in 30–50 years women group.
Slow decrease in the incidence and prevalence of Hp could be due
to the increase in antibiotic resistance, representing an obstacle to its
eradication. Follow-up the prevalence's evolution of Hp is necessary
from the Laboratory to improve the infection control strategies.
doi:10.1016/j.cca.2019.03.765

T378
Review of transaminase biological reference intervals at our
medical laboratory
D. González Benito, S. García Castañón, C. Sopeña Sánchez, F.J. Cepeda
Piorno, C. Alberdi García Del Castillo, V. García Moreira, A. Llorente
Torres, E. Fernández Rodríguez
Clinical Analysis Department, University Hospital of Cabueñes, Gijón,
Spain

Results
The results were as follows:
ALT value for men (U/L): n = 846; Minimum:9; Maximum:66;
Median(CI90%):23(23–24);
P2.5(CI90%):12(11−13);
P97.5
(CI90%):52(49–56).
ALT value for women (U/L): n = 1232; Minimum:4; Maximum:41; Median(CI90%):16(16–17); P2.5(CI90%):9(8–9); P97.5
(CI90%):33(32–35).
AST value for men (U/L): n = 375; Minimum:11; Maximum:56;
Median(CI90%):24(23–25);
P2.5(CI90%):16(14–17);
P97.5
(CI90%):47(42–52).
AST value for women (U/L): n = 509; Minimum:10; Maximum:35; Median(CI90%):20(19–20); P2.5(CI90%):14(13–14); P97.5
(CI90%):30(29–31).
We observed higher concentrations for men than for women,
with an average difference of 8.5 U/L for ALT (p b .0001) and 5.9 U/L
for AST (p b .0001).Therefore, RIs must be different for each gender.
ALT men:12-50 U/L; ALT women: 9-33 U/L; AST men 16-47 U/L
and AST women: 14-30 U/L.
Conclusions
We have established our own RIs for ALT and AST through our
own analytical method and population.
As we can comprobe, these RIs are different between men and
women, and are slightly different from those described by the
medical technology company, especially for the AST. Therefore, our
laboratory will proceed to its replacement.
doi:10.1016/j.cca.2019.03.766

T379
Alanine aminotransferase: Upper limit of normal must be
questioned

Background-aim
Liver transaminases ALT and AST are useful biomarkers of some
degree of injury in liver function. At our laboratory, these parameters
are measured with an automated analyzer ADVIA 2400 Chemistry
System (Siemens Healthineers). The medical technology company
recommendations on reference intervals (RIs) are: 10-40 U/L for
males and 7-35 U/L for females for ALT; and for AST are 8-20 U/L in
both genders.
The aim of this study is to deﬁne the RIs for these enzymes in
adult population at our health area.
Methods
The samples were selected from apparently healthy people
during the last two years from January 2016 to December 2017.
The average age of this population was 48 years with an age range
between 18 and 91 years.
Statistical analysis was performed with MedCalc v11.2. Variable
distribution was studied through graphs and normality was tested
with Kolmogorov-Smirnov. Consequently, the RIs and 95% conﬁdence intervals were calculated using nonparametric method
(2.5th–97.5th percentile). We used t-Student test to examine
differences between men and women. A p-valueb.05 was considered signiﬁcant.

M. Guemra, P. Gabriel, Y. Villena, A. Blanco, A. Rando, R. López
Martínez, F. Rodríguez Frías
Hospital Vall d'Hebron, Barcelona, Spain
Background-aim
The upper limit of normal (ULN) of alanine aminotransferase
(ALT) is used as a discriminating value between liver injury and
healthy status. Signiﬁcant differences in ULN among laboratories
have been reported and experts opinion suggest that ALT ULN is
overestimated.The aim of this study is to verify if the discriminative
value of ALT is lower than the ULN used in our laboratory (50 U/L
and 35 for adult man and woman respectively), by comparing ALT
values obtained in a cohort of hepatitis C virus (HCV) infected
patients after reaching a sustained virological response (SVR) with
direct-acting antivirals (DAA).
Methods
HCV RNA (Cobas 6800, Roche), platelet count (XN, Sysmex) and
ALT and aspartate aminotransferase (AST) activities (AU5800
Beckman-Coulter) were obtained from 137 men and 130 women
(14 to 77 years of age) before and after reaching SVR. Patients with
liver ﬁbrosis were excluded according to Fibrosis Index (FIB-4) b1,45.
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Kolmogorov-Smirnov (double-sided 95% interval) test was used to
assess ALT normal distribution and 97,5th percentile (ULN) was
calculated in both groups. U-Mann-Whitney test was used to
determine differences in ALT ULN between men and women after
SVR.Wilcoxon test was performed on naïve-treatment patients with
positive HCV RNA (N15 IU/mL) and normal ALT, to compare ALT
values before and after treatment.

manufacture's recomendations. ELISA: negative “-”(b50 mg/Kg),
indeterminate “?” (50–200 mg/Kg), positive “+” (N200 mg/Kg).
CLIA: negative “-” (b50 mg/Kg), indeterminate “?” (50-120 mg/Kg),
positive “+” (N120 mg/Kg). To evaluate the agreement between “-”,
“?” and “+” classes we used the Kappa statistic. When applicable, the
results are accompanied by the 95% Conﬁdence intervale in
parentheses. Statistical analyses were performed using MEDCALC
software.

Results
Results
Normal distribution was rejected in both groups (p b 0,05). After
SRV, ALT 97,5th percentile was 30 U/L for men and 25 U/L for women
(U = 10,215; p b 0,0001). Using the ULN provided by the manufacturer, 58,4% men and 41,5% women had normal ALT at pretreatment.
In this subgroup, ALT 97,5th percentile went from 47 U/L (men) and
35 U/L (women) to 35 U/L and 21 U/L respectively, after SVR (Z =
5,57; p b 0,0001).
Conclusions
ALT ULN provided by the manufacturer suggested lack of liver
injury in up to 58,4% men and 41,5% women with HCV infection.
Lower ALT ULN values obtained after SVR (30 U/L for men and 25 U/L
for women) evidence liver injury despite “normal” ALT at pretreatment. Misclassiﬁed patients with “silent” liver injury was reduced to
19,7% men and 15,3% women using ALT ULN found in this study.
Finding healthy control population is currently the main issue in the
intent of deﬁning normality for ALT.
doi:10.1016/j.cca.2019.03.767

T380

55 samples were processed, one of which was excluded because
aberrant results. With the remaining 54 the regression and
concordance study. The Bland-Altam plot showed a proportional
error of −79% (−3.3 to −154.8) of the CLIA assay versus ELISA assay.
The Passing-Bablok regression curve was “y = 0,25x + 9,31” (y =
“CLIA”, x =“ ELISA”), m = 0,25(0,20 to 0,34) and b = 9.31(5.48 to
11.45). For this regression, Cusum test for linearity showed
signiﬁcant deviation from linearity (p b .01). The agreement between
categories was moderate: Kappa = 0.45 (0.27 to 0.63). Results by
classes (the number before the method mean subjects): 21 ELISA “-”
= 21 CLIA “-”; 19 ELISA “?” = 13 CLIA “-” + 6 CLIA “?”; 14 ELISA
“+” = 6 CLIA “?” + 8 CLIA “+”.
Conclusions
There was no correlation between the quantitative results of both
assays so the results from the new CLIA assay could not be used for
the follow-up of patients with previous ELISA assay results. The
concordance between assays to classifying patients is moderate, so it
is mandatory to include the new reference intervals with clinical
signiﬁcance in the laboratory reports.
doi:10.1016/j.cca.2019.03.768

Comparison of fecal calprotectin chemiluminiscence test with a
ELISA test
T381
T. Alvarez Fernandez, L. Prados Lourdes, O. Segastagoia Epelde, A.I.
Cillero Sanchez, I.P. Constanso Conde, A. Perez Fuertes
Hospital Xeral Arquitecto Marcide, Ferrol, Spain
Background-aim

Does the environmental temperature inﬂuence all screening
programs for colorectal cancer?
J. Wong-Artetab, A. Irurzunb, I. Bilbaoa, I. Idigorasa, I. Portilloa
Colorectal Cancer Screening Programme Coordinating Centre, Basque
Health Service Bizkaia, Spain
b
Department of Biochemistry, Donostia University Hospital, San
Sebastián, Spain

a

Calprotectin is the most abundant cytoplasmic protein of
neutrophils. Its concentration in human stool samples is signiﬁcantly
higher in infectious and inﬂammatory processes, and has become an
important tool for the assessment of inﬂammatory bowel disease
(IBD). Thus, fecal calprotectin is used both as a diagnostic and
follow-up to this disease. This has led to an increased demand for
fecal calprotectin in the laboratory and forced the replacement of
older and slower ELISA assays with newer and automated such as
chemiluminescence (CLIA) assays. The aim of the study was to prove
the correlation of the fecal calprotectin results between a ELISA assay
and a CLIA assay.
Methods
For 2 weeks, the fecal calprotectin samples were processed in
parallel by the currently in use assay (ELISA, Bühlmann fCal) and by
the new incorporated assay (CLIA, QUANTA Flash Inova). Their
corresponding extraction kits were used. All samples were duplicated by both assays. We studied the correlation of quantitative
results using a Bland-Altam plot and a Passing-Bablok regression.
After that, the results were categorized according to the

Background-aim
In previous studies it has been described that the increase in
environmental temperature decreases the values of hemoglobin in
faeces (f-Hb) increasing the rate of false negatives. Each colorectal
cancer (CRC) screening program uses a different model, so it is
important to know how temperature can affect different models. The
objective of this study is to see if the environmental temperature
affects the result of f-Hb in our working model.
Methods
A retrospective study of all f-Hb results from the CRC screening
program obtained in two different areas of our population during the
years 2016 and 2017 was made: group 1 mean temperature 14.2 °C
(−6.5 to 39 °C), group 2 mean temperature 12.8 °C (−2.9 to 37 °C).
The average daily temperatures recorded on the day of the analysis
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of the samples in the Laboratory and the average temperature during
the summer and winter months were correlated with the results of fHb and the percentage of positivity of the fecal occult blood test
(SOH) (cut-off point 100 μg Hb/L). The analyzer used was OC-Sensor
DIANA - Palex Medical.
Results
A total of 19,315 results were collected (group 1: 8423, group 2:
10892). When correlating the months of highest average temperature (June–July, group 1: 22 °C, group 2: 19.8 °C) with the months
of lowest temperature (November–December, group 1: 5.4 °C,
group 2: 8.4 °C) it was observed that the values of f-Hb were
higher in the months of higher temperature (group 1: 31 vs 22 μg
Hb/L, group 2: 25.2 vs 18.1 μg Hb/L). In addition, when analyzing
the results of f-Hb in different cut-off points of medium temperature, it can be seen in group 1 that to higher temperature the f-Hb
value increases (N 15 vs b15 °C: 26.2 and 25.3 μg Hb/L; N 20 vs b10
°C: 29.4 and 22.1 μg Hb/L; N 25 vs b5 °C: 25.9 and 11.6 μg Hb/L);
although in group 2 this pattern was not observed. The positive
(SOH) test percentages in the different comparison groups did not
show important differences.
Conclusions
The results obtained in our study show that in CRC screening
models like ours, where the SOH kits are delivered by the
participants in their primary care center and from there they are
sent to the Laboratory and analyzed on the day of their arrival,
increases in ambient temperature do not seem to increase the false
negative rate. This study presents several biases such as not
recording the temperatures prior to the analysis of the kit in the
Laboratory, nor the patient's round number; but it serves as a ﬁrst
step of recruitment for a prospective study.
doi:10.1016/j.cca.2019.03.769

T382
Estimation of leptin, adiponectin and C peptide levels in patients
of non-alcoholic fatty liver disease (NAFLD)
S. Yadava, M. Aroraa, B. Kabia, R. Chawlab, N. Negib
a
Department of Biochemistry, VMMC & Safdarjung Hospital, New Delhi,
India
b
Department of Medicine, VMMC & Safdarjung Hospital, New Delhi,
India

Methods
A case control study was conducted in 50 patients of nonalcoholic fatty liver disease (NAFLD) in the Deptt of biochemistry,
VMMC and Safdarjung Hospital, New Delhi.
Serum Leptin, Adiponectin and C-peptide levels were measured
using Elisa kit.
50 age and sex matched people were taken as controls.
Results
Serum leptin and c peptide levels were signiﬁcantly higher in
cases as compared to controls (p valueb.005). Serum Adiponectin
levels were signiﬁcantly higher in controls as compared to cases (p
valueb.005).
Conclusions
According to the results of the present study, leptin and c peptide
levels were raised and Adiponectin levels were lowered in cases
signiﬁcantly as compared to the control group. Obesity has been
recognized as a risk factor the development of chronic liver disease
caused by a variety of aetiological factors including NAFLD. This
condition has been associated with high serum leptin and c peptide
levels. Adiponectin is an abundant adipocyte-derived hormone with
well-established anti-inﬂammatory and insulin sensitizing properties. The signiﬁcance of adiponectin in protecting obesity-related
NAFLD has been increasingly recognized. Further well-controlled
studies in large number of patients are needed to elucidate whether
leptin, Adiponectin and c peptide have any diagnostic role in NAFLD
patients.
doi:10.1016/j.cca.2019.03.770

T383
Fecal calprotectin levels and degree of inﬂammation in inﬂammatory bowel diseases patients
M. Yordanovac, D. Gerovad, A. Atanasovaa, B. Galunska-Kalchevab
Department of Anatomy and Cell Biology, Faculty of Medicine, Medical
University of Varna, Bulgaria
b
Department of Biochemistry, Molecular Medicine and Nutrigenomics,
Faculty of Pharmacy, Medical University of Varna, Bulgaria
c
Department of General Medicine and Clinical Laboratory, Faculty of
Medicine, Medical University of Varna, Bulgaria
d
Department of General Medicine and Clinical Laboratory, Faculty of
Medicine, Medical University of Varna, Bulgaria
a

Background-aim
Background-aim
Non-alcoholic fatty liver disease (NAFLD) is recognized as the
most common type of chronic liver disease, is a prevalent condition
associated with obesity and insulin resistance (IR). In insulin
resitance C peptide levels are raised and that may be affected by
leptin levels. Leptin, a 16-KD peptide hormone that is released
predominantly from adipocytes, has been shown to be involved in
peripheral insulin resistance and has a potential dual action on
NAFLD experimental models, exerting a possible anti-steatotic, but
also a proinﬂammatory and proﬁbrogenic action. Adiponectin is the
most abundant adipose-speciﬁc adipokine. There is evidence that
adiponectin decreases hepatic and systematic insulin resistance, and
attenuates liver inﬂammation and ﬁbrosis.

The inﬂammatory bowel disease (IBD) is a serious health problem
with chronic recurrent course and increasing frequency. IBD afects
predominantly young people with poor quality of life and is
considered to be due to dietary disorders, stress, multiple medication
use, poor oral hygiene, smoking and alcohol abuse. The quantitative
determination of fecal calprotectin (FC) as a noninvasive diagnostic
tool to monitor the inﬂammation process is useful to differentiate
organic from functional bowel diseases and may reduce the need for
unnecessary invasive procedures.
Aim: To assess the role of FC in evaluating inﬂammatory bowel
disease activity and its correlation with the ESR and CRP.
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Methods

Methods

Thirty IBD patients were enrolled in the study: seventeen patients
with ulcerative colitis (UC) and thirteen with Crohn's disease, aged
from 21 to 70. Based on the endoscopic and clinical ﬁnding the
patients were divided into two groups. The ﬁrst group comprised 20
patients with severe form of the disease and the second – 10 patients
with moderate form of the disease or in remission. CRP and ESR were
determined in blood as nonspeciﬁc markers of inﬂammation. FC as a
marker of neutrophil ﬂux to the intestine was measured by ELISA
method.

PIIINP and TIMP1 were measured by chemiluminescence immunoassays, using two monoclonal antibodies on an ADVIA Centaur XP
(Siemens Healthcare Diagnostics) in serum from 468 healthy
individuals (242 males and 226 females), aged 6–28 years.

Results
FC values in all tested patients vary from 134–1800 μg/g. In the
ﬁrst group the mean of FC values is 1492 ± 313 μg/g. In the second
group the levels of FC are signiﬁcantly lower (mean 371 ± 168 μg/
g; p b .01). The diagnostic sensitivity and speciﬁcity of FC is 82% and
98% respectively based on the value of 350 ⎧g/g as a cutoff value.
CRP values range from 13.9 to 90.4 mg/l in patients with severe form
of the disease and were signiﬁcantly higher when compared to those
in patients with mild forms of the disease or in remission (range 2.2–
8.9 mg/l, p b .019). A good correlation is established between FC and
CRP levels (r = 0.56) in the ﬁrst group. In the same group the ESR
values are increased too but the correlation with FC levels is weaker
(r = 0.41). These relationships are less pronounced in the second
group.
Conclusions
FC has better diagnostic sensitivity and speciﬁcity than traditional
systemic inﬂammatory markers and is a good additional diagnostic
tool in screening patients with IBD.

Results
PIIINP is higher in young males compared to females. Levels are
relatively high during childhood with a marked increase in
adolescence. PIIINP reference intervals: Males: 6–11,9 years: 13–30
μg/L (N = 51); 12–14,9 years: 10–60 μg/L (N = 90); 15–16,9 years:
10–34 μg/L (N = 28); 17–20,9 years: 7–24 μg/L (N = 39) and 21–
27,9 years: 6–13 μg/L (N = 34). Females: 6–9,9 years: 13–25 μg/L (N
= 31); 10–14,9 years: 13–50 μg/L (N = 53); 15–19,9 years: 6–22 μg/
L (N = 67) and 20–27,9 years: 3–13 μg/L (N = 75). TIMP1concentrations are higher in males compared to females, and
constant during the age interval investigated, while females show a
decrease in concentrations around the age of 20 years: TIMP1
reference intervals: Males 6–27.9 years: 153–284 μg/L (N = 242).
Females: 6–19,9 years: 147–255 μg/L (N = 151) and 20–27,9 years:
70–240 μg/L (N = 75).
Conclusions
PIIINP is relatively high during periods of growth i.e. in childhood
and especially during adolescence. We observed higher levels of
PIIINP in females than in males in the age group 20–27.9 years.
TIMP1 is constant in males aged 6–28 years and higher than in
females. Concentrations of TIMP1in females decrease after the age of
20.
doi:10.1016/j.cca.2019.03.772

doi:10.1016/j.cca.2019.03.771
T385
T384
PIIINP and TIMP1, reference values for children and young adults

Fibroscan® and ELF score in the study of ﬁbrosis in obese patients
with chronic liver disease: A preliminary study

S. Antonsena, B. Hoffmann-Petersenb, I. Thusingb, H.M. Rasmussenb,
P. Wittenhagenb
a
Department of Clinical Biochemistry, OUH Svendborg Hospital,
Svendborg, Denmark
b
H.C. Andersen Children's Hospital, Odense University Hospital, Odense
C, Denmark

M.M. Arrebola-Ramireza, M. Rodriguez-Espinosaa, A. DayaldasaniKhialania, E. Rodriguez-Garcíaa, E. Morcillo-Jimenezb, M. BocanegraViniegrab, J.M. Rodrigo-Lópezb, M. Jiménez-Pérezb
a
Clinical Laboratory, Hospital Regional Universitario de Málaga, Spain
b
Department of Gastroenterology, Hospital Regional Universitario de
Málaga, Spain

Background-aim

Background-aim

The amino terminal peptide of type III procollagen (PIIINP) is a
product of type III collagen turn over and is used clinically as a
biomarker of ﬁbrosis of the liver, kidney and other tissues. Tissue
inhibitor of metalloproteinase 1 (TIMP1) is a circulating inhibitor of
matrix metalloproteinases, which increases ﬁbrosis. TIMP1 seems to
be an important player in ﬁbrogenesis, although the exact role of this
inhibitor is still not fully elucidated. Little is known about the normal
levels of these markers in childhood, where they are expected to
reﬂect collagen production during normal growth.
Aim of this study was to investigate reference values for PIIINP
and TIMP1 for children and young adults.

The stage of ﬁbrosis is the most important single predictor of
signiﬁcant morbidity and mortality in chronic liver disease. For years,
liver biopsy has been the gold standard to evaluate liver ﬁbrosis.
Currently, non-invasive alternatives are available to quantify ﬁbrosis.
Transient elastography or FibroScan® quantiﬁes liver rigidity, which
is proportional to the grade of liver ﬁbrosis. Nevertheless, FibroScan®
has some limitations, such as liver stiffness measurement failure in
patients with narrow intercostal spaces or high body mass index.
Another approach for evaluating liver ﬁbrosis involves the use of
serologic markers (standard clinical chemistry markers and parameters of matrix metabolism) and scoring systems. The Enhanced Liver
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Fibrosis (ELF) score is a commercially available index based on serum
concentrations of hyaluronic acid, aminoterminal propeptide of
type III collagen and tissue inhibitor of metalloproteases-1. ELF
score has been shown to predict disease progression in several
clinical settings: nonalcoholic fatty liver disease, nonalcoholic
steatohepatitis, chronic hepatitis B and C, liver cirrhosis, systemic
diseases and others.
The aim of this study was to estimate the concordance between
ELF score and FibroScan® in obese patients with chronic liver disease
due to HCV and without liver biopsy, and the agreement between
the ELF score with indirect indices (aspartate aminotransferase-toplatelet ratio index (APRI) and Forns index).
Methods
Thirty patients suffering chronic hepatitis C whose body mass
index was N35 were studied. All of them underwent a FibroScan®,
and direct (for ELF score) and indirect serological markers (platelets,
cholesterol, GGT and AST) of the hepatic ﬁbrosis process were
determined. Indirect markers were used to calculate the APRI and
Forns indices. The cutoff points of the ELF values to establish the
different degrees of ﬁbrosis (F0-F4) were taken from recent scientiﬁc
publications. The kappa coefﬁcient was calculated to evaluate the
agreement between ELF score and Fibroscan®, and between ELF
score and the different indices calculated.
Results
Three patients (10%) obtained an ELF® score under 7.7 (equivalent to ﬁbrosis stage F0), but had no Fibroscan® results due to a
failure in the measurement. Of the 11 patients (36.7%) who obtained
an ELF® score between 7.7 and 9.8 (equivalent to ﬁbrosis stage F1F2), eight had a Fibroscan® result δ F2, and three a Fibroscan® result
N F2. An ELF® score between 9.8 and 11.3 (equivalent to ﬁbrosis
stage F2-F3) was obtained in ten patients (33.3%), six of whom had a
Fibroscan® result ε F2 but b F4. The Fibroscan® results were not
available in the other four. Six patients (20%) obtained an ELF® score
N11.3 (equivalent to cirrhosis), of whom four had a Fibroscan® result
ε F4, and the other two had no results.
Regarding the Kappa index between parameters, we observed
good agreement which was statistically signiﬁcant between the ELF®
score and the APRI index (K = 0.71, 95% CI = 0.32 to 1.1). The
agreement between the ELF® score and the Fibroscan result® was
moderate but not statistically signiﬁcant (K = 0.41, 95% CI = −0.47
to 0.871), and between the ELF® score and Forns Index it was poor
and also not statistically signiﬁcant (K = −0.06, 95% CI = −0.6 to
0.5).
Conclusions

T386
Macroamylasemia: Frequency of appearance and MOST affected
ranges of age and sex
L. De La Hoz Gil, V. O'valle Aisa, N. Hernández Martínez, V. Seijas
Martínez-Echevarría
Biochemistry Department, University Hospital Severo Ochoa, Leganés,
Spain
Background-aim
This study aims to determine the frequency of appearance of
macroamylasemia in our sanitary area from January 2017 to
November 2018. Altered biochemical characters (amylase, lipase
and macroamylase) had been also analyzed, as well as the reason for
the request and most affected ranges of age and sex.
Methods
A cross-sectional study was carried out, making a research in the
OMNIUN database. The technique used in this study had been the
precipitation with polyethylenglycol 6000 at 24%. A value higher
than 60% is considered pathological.
Results
There were 67 requests, of which 33 weren't determined
because 24 of them (72,8%) had amylase and lipase levels within
the reference range, 7 (21,2%) showed an increase in amylase and
lipase levels (acute pancreatitis) and 2 (6%) had previously
been diagnosed with macroamylasemia. The remaining 34 tests
were determined, concluding that 10 (29,4%) of them were
pathological.
Out of the total of 67 tests, 33 belonged to women (49,3%) and
34 to men (50,7%). In adittion, the age ranges were: 4 (5,8%)
patients between 0 and 15 years old, 6 (8,9%) between 15 and 30
years old, 35 (52,9%) between 30 and 65 years old and 22 (32,4%)
over 65 years old. Out of the 12 pathological macroamylasemias, 10
belonged to women (83,33%) and 2 to men (16,67%). Likewise, the
age ranges in this case were: 1 (8,33%) patients between 0 and 15
years old, 6 (50%) between 30 and 65 years old and 5 (41,67%) over
65 years old.
Regarding the reason for the request, 8 (66,8%) of the pathological tests were cases of persistent amylase increase without any
associated disease. In the rest of the 4 tests, the amylase increase was
associated to Chron disease, B12 vitamine defﬁciency, celiac disease
or ictus (in proportions of 8,3% respectively).
Conclusions

Although the number of patients studied is still too low to draw
deﬁnitive conclusions, it is evident that direct serological markers
can be useful in obese patients in whom a Fibroscan cannot be
performed, (in our study 30% of the patients), regardless of the
possible degree of liver ﬁbrosis, as the results obtained by both
methods coincided to a great extent.
Regarding the indices calculated with indirect markers, the one
with the greatest concordance with ELF is the APRI index.
doi:10.1016/j.cca.2019.03.773

In conclusion, this study shows that the frequency of
macroamylasemia in female population is 4 times higher than in
male population, especially in ages between 30 and 65 years old.
Moreover, the amylase increase is the most common reason for the
request. At last, it should be clariﬁed that the diagnostic criteria
aren't yet clear because 33 of the 67 tests weren't determined.
doi:10.1016/j.cca.2019.03.774
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faeces extracted with a conventional method (weighing) and
with the CALEX® Cap using the ScheBo® ELISA-KIT
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b
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Background-aim
Human Pancreatic Elastase-1 (E1) is an important marker
reﬂecting exocrine pancreatic function. E1 has to be extracted from
fecal specimens with a complex and time-intensive extraction, the
automation of extraction is needed. In our laboratory we have
evaluated and compared the automatable CALEX® Cap extraction
device to the conventional extraction method. 176 stool samples
were collected and extracted with both methods for quantitative E1determination and comparison. The correlation was good: r = 0,846,
and the concordance of diagnostic value among all patients was 90%.
In this work we showed that both extraction methods may be used
interchangeably. This makes the full-automated E1 quantiﬁcation in
stool using the CALEX® Cap extraction possible.
Methods
176 stool samples were collected with a stool specimen collector.
Samples was homogenized, portioned and extracted with both
methods for comparison. The extracts from both methods were
measured with the ScheBo® Pancreatic Elastase 1™ Testkit. For a
Passing-Bablok regression and Bland-Altman-Plot we have selected
only the values within the measuring range (15–500 μg/g) resulting
in a total of n = 58.
Results
The correlation of the two extraction methods (Fig. 1., PassingBablok regression, n = 58). The ﬁt was good: r = 0,846 despite some
scatter due to manual sample preparation. The concordance of
diagnostic value among all patients shown in Fig. 2 was 90% (158/
176). E1 b 100 μg/g indicates an advanced, E1 100–200 μg/g indicates
a mild pancreatic insufﬁciency and the E1 N 200 indicates the
absence of pancreatic insufﬁciency.
The 95% limits of agreement (−146,0; 139,4; Bland-Altman-Plot,
Fig. 3) contain 95% (55/58) of the difference scores. The mean
difference (bias) of the measurements (−3,28) between
CALEX® Cap with ScheBo® ELISA and weighing with ScheBo® ELISA
do not exceed the maximum allowed difference between the
methods. Both methods are in agreement and may be used
interchangeably.
Conclusions
In this work we showed that both extraction methods (CALEX®
Cap extraction and conventional method) are in agreement and may
be used interchangeably. This makes the full-automated E1 quantiﬁcation in stool using the CALEX® Cap extraction possible. Simple
and reliable sample preparation of stool specimens signiﬁcantly
lowers the hands-on time for fecal samples. The CALEX® Cap

extraction is not only suitable for the E1 determination, but for the
fecal calprotectin as well.
doi:10.1016/j.cca.2019.03.775
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Assessment of hepatic steatosis algorithms in non-alcoholic fatty
liver disease
N. Eremic Kojic
Clinical Centre of Vojvodina, Centre for Laboratory Medicine, Faculty of
Medicine, University of Novi Sad, Serbia
Background-aim
In order to optimize identiﬁcation of persons with non-alcoholic
fatty liver disease (NAFLD) several algorithms for hepatic steatosis were
developed. These available algorithms as well as an algorithm derived
using biochemical and anthropometric data of our participants.
Methods
There were 77 participants with abdominal obesity: 43 with
NAFLD and 33 without NAFLD. Body mass index (BMI), waist
circumference (WC) and hip circumference (HC), systolic and
diastolic blood pressure were assessed. Fibrinogen, high sensitive
C-reactive protein (hsCRP), aspartate aminotransferase (AST), alanine transaminase (ALT), gamma-glutamyl transferase (GGT), uric
acid, ferritin, glucose, insulin, homocysteine, lipid status parameters,
apolipoprotein A-I, apolipoprotein B and Lp(a)-lipoprotein were
measured. Fatty liver was assessed by ultrasound with the presence
or absence of hepatic steatosis. Discovering the most signiﬁcant
factor on the presence of NAFLD is assessed through logistic
regression modeling. The predictor variables were chosen according
to an algorithm derived from conducted factor analysis and other
available algorithms for hepatic steatosis.
Results
Participants with NAFLD had signiﬁcantly higher BMI (34.38 ±
9.73 vs 28.05 ± 4.79 kg/m2, p = .001), WC (108.05 ± 11.47 vs 96.15
± 14.27 cm, p = .001), HC (114.93 ± 11.01 vs 108.21 ± 9.82 cm, p
= .050), systolic (128.98 ± 8.67 vs 122.42 ± 10.62 mmHg, p = .010)
and diastolic blood pressure (83.64 ± 5.94 vs 78.33 ± 7.57 mmHg, p
= .001), AST (23.93 ± 6.91 vs 21.70 ± 5.21 U/L, p = .014), ALT
(30.50 ± 13.70 vs 23.00 ± 11.75 U/L, p = .007), hsCRP (4.34. ± 5.56
vs 2.98 ± 2.34 mg/l, p = .004) and uric acid (358.02 ± 83.29 vs
296.78 ± 84.54 μmol/l, p = .001), in comparison non NAFLD. Logistic
regression model with algorithm derived from factor analysis
showed the best performance. From other available algorithms, only
fatty liver index (FLI) and hepatic steatosis index (HSI) had
statistically signiﬁcant discriminatory power.
Conclusions
Elevation of WC, HC, BMI, DBP, SBP, Fbg, hsCRP, glucose and uric
acid, incorporated in our hepatic steatosis prediction model, had the
best predictive power among all assessed algorithms.
doi:10.1016/j.cca.2019.03.776

Abstracts / Clinica Chimica Acta 493 (2019) S355–S378

T389

Background-aim

Impact of vitamin B6 deﬁciency on aminotransferase assays and
clinical implications

Colorectal cancer (CRC) is the second leading cause of cancer
death in our country and the most frequent malignant tumor when
both sexes are considered together. Most CRCs originate from
colorectal polyps, which are usually sporadic and correspond to
adenomas.
The CRC meets the criteria to justify its early detection as it is
serious, frequent, preventable and there is a non-invasive screening
test consisting of the detection of the concentration of human
hemoglobin in faeces.
Since 2015, our area has implemented a programme of early
prevention of colon and rectal cancer aimed at citizens between 50
and 69 years of age, excluding those with high risk criteria. Since
June 2017 our Hospital has joined this programme.
To carry out the analysis of the results obtained from the
test of hidden haemorrhages in immunological faeces, from our
incorporation in the early prevention programme of colon and rectal
cancer.

J. Pekara, A. Reguemea, G. Lassaillyb, F. Loiseleura, I. Kimc, M. Joncquel
Chevalier Curtc, P. Maboudoua, G. Grzychc
a
University of Lille, CHU, Biochemistry Emergency Department, Laboratory of Proteins Biochemistry, Lille, France
b
University of Lille, CHU, Department of Digestive System Diseases, Lille,
France
c
University of Lille, CHU, Laboratory of Endocrinology, MetabolismNutrition, Oncology, Lille, France
Background-aim
Plasma transaminases activity can be measured by methods using
or not pyridoxal-5′-phosphate (PLP), active form of vitamin B6 and
essential cofactor of these enzymes. The recommended method
requires PLP addition but numerous laboratories use assay without
PLP. The aim of this study are to evaluate the analytical relevance of
the addition of PLP in the reaction medium according to vitamin B6
levels and evaluate the clinical relevance of the lack of PLP to assay
transaminases activity by using Actitest®.
Methods
The impact of PLP addition on transaminases activity was
evaluated on 1086 plasma samples with known vitamin B6 plasma
level from hospitalized patients (Lille hospital, Lille, France). We
evaluated the relative difference of catalytic activity of transaminases
according to methods measurement and plasma vitamin B6 level.
Inﬂuence of on Actitest® scores was evaluated by same methodology
on 20 tests.
Results
Results conﬁrms transaminases activity is higher for method with
PLP (p-value b.0001) and a correlation between vitamin B6 levels
and the bias of the increase of catalytic activity of transaminases is
demonstrated when adding PLP in reaction medium (p-value b.0001
for AST and p-value b.018 for ALT). Absence of PLP when measuring
ALT leads to decrease Actitest® score and is responsible of changeset
grade for 10 on 20 patients.
Conclusions
For aminotransferase measurements, the method recommended
by IFCC, with PLP, should be systematically used in biochemistry
laboratories to overcome possible vitamin B6 deﬁciencies and
prevent physiological variations.

Methods
Based on the results stored in the laboratory's computer system
(Inﬁnity de Roche) and its stadistic programme (Omnium), the
number of samples and the number of positive tests have been
analyzed for one year, with a concentration of human hemoglobin in
faeces N100 ng/mL being considered a positive result.
The samples were processed in the Biogen OC-Sensor IO
equipment, through an immunochemical latex agglutination test,
which has the advantage of being speciﬁc for human hemoglobin
without the need to previously restrict the diet.
Results
In our laboratory, 7434 samples were processed, of which 3374
(45%) belonged to men with an average age of 63.5 and 4060 (55%)
belonged to women with an average age of 63.2 years. Of these
samples, 630 (8.5%) had a positive result, 378 (60%) belonged to men
with an average age of 65.1 years and 252 (40%) belonged to women
with an average age of 64.3 years. Participants had an age range of 50
to 70 years (fashion: 69 years).
Conclusions
According to our results, the percentage of positives (8.5%) is
higher than expected by the early prevention program for colon and
rectal cancer, which was 7%. This we believe may be due to the high
age of the participants (fashion: 69 years).
Although the percentage of participation has been higher in
women, the percentage of positives has been higher in men.
doi:10.1016/j.cca.2019.03.778

doi:10.1016/j.cca.2019.03.777
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Early prevention program for colon and rectal cancer. Data
analysis
R. Jáñez Carrera, N.L. Hernandez Martinez, V. O'valle Aisa, L. De La
Hoz Gil
Biochemistry Department, University Hospital Severo Ochoa, Leganés,
Spain

The alcohol dehydrogenase (ADH) and its isoenzymes as candidates for liver ﬁbrosis in patients with hepatitis C
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Background-aim
The best known causes of liver ﬁbrosis are chronic HCV, HBV
infections and alcohol abuse. Currently severity of liver diseases
are diagnosed through different methods e.g. blood tests such as:
bilirubin, albumin, alanine aminotransferase. The “gold standard”
for the diagnosis and assessment of liver disease is still liver
biopsy, but this exam has a number of limitations and disadvantages. Nowadays, noninvasive tests hold a promise for improved
diagnosis of liver ﬁbrosis. In our previous study, we observed that
the total alcohol dehydrogenase (ADH) activity was elevated in
the sera of patients with HCV infections. The increase in total ADH
activity was correlated with ADH class I and II and appears to be
due to the release of these isozymes from inﬂammatory cells of
the liver.
Methods
Serum samples were taken from 74 patients (46 males, 26
females, 30–74 years) suffering from viral hepatitis C and from 80
persons of control. Class I and II ADH isoenzymes were measured by
ﬂurometric method using the speciﬁc substrates (4-metoxy-1naphtaldehyde and 6-metoxy-2-naphtaldehyde). The activities of
class III and IV were measured by photometric method with speciﬁc
substrates. Total ADH activity was estimated by the photometric
method.
Results
The total activity of ADH was signiﬁcantly higher in patients with
hepatitis C than in healthy (about 53%). The total activity of ADH was
1165 mU/l in patients, and 540 mU/l in controls. The comparison of
ADH isoenzymes activities showed that the high difference was
exhibited by class I and II ADH. The activity of these classes
isoenzymes in the hepatitis C group increased respectively about
57% (4.15 vs 1.76 mU/l) and 46% (25.26 vs 13.72 mU/l) in the
comparison to the control. The diagnostic sensitivity for ADH I was
72.5%, speciﬁcity 74.1%, predictive values of positive and negative
results were 79.4 and 75.6% respectively. The sensitivity for ADH II
was 66.4%, speciﬁcity 69.5%, predictive values of positive and
negative results were 71,2 and 68% respectively. The diagnostic
criteria for total ADH was lower than for ADH I and ADH II. Area
under ROC curve for ADH I and ADH II were 0.745 and 0,660
respectively.

Background-aim
Despite the fact that the most sensible test for diagnosis of lactose
intolerance is the Lactose breath hydrogen Test, still many hospitals
perform Lactose Tolerance Test (LTT) that consists in oral administration of Lactose and monitoring glucose (GLU) at 0, 30 and 60 min
(LTT 60). Failure of blood GLU to rise by ε20 mg/dL above the basal
level is diagnostic of abnormal LTT.
Nowadays LTT is a high demanded test in our health area and
implies a challenge due to its high demand. Recently some authors
observed that duration of LTT could be shortened without affecting
accuracy in only two points (Basal and 30 min, LTT 30). Simplify the
test could help to reduce the waiting list we currently have because
time expended for the test is lessened.
Methods
A retrospective observational study of LTT realized in laboratory
from 2013 to 2016 is performed. Patients were subjected to an
overload of 50 g of oral lactose. Blood GLU was quantiﬁed in fasting
state (Basal), at 30 and 60 min. GLU was determined in a Dimension
Vista 1500 (Siemens Healthcare). Increases of GLU lower than 20
mg/dL were reported as abnormal LTT.
The objective of the study was to evaluate the closeness of
agreement between traditional LTT (LTT 60, 3 points) and a
shortened test (LTT 30, 2 points). For this purpose the Kappa Index
was performed (SPSS statistical program).
Results
The study involves 1545 patients who were submitted to a LTT.
With classical LTT, 815 patients (53%) had an abnormal LTT while
LTT 30 had 829 (53%) abnormal results. Shortened LTT modiﬁed the
interpretation in 14 patients (0.8%) where the levels of GLU
increased at 60 min.
The results of Kappa Index (0.982, p b .001) demonstrated a good
concordance between LTT 60 and LTT 30.
Conclusions
Abbreviate LTT does not affect to diagnostic accuracy of LTT and
supposes advantages. It involves improvement in patient comfort
since a third extraction is not necessary and less time is lost for the
development of the test. Shortening the LTT also carries cost savings
because a third sample processing is not necessary and saves time of
phlebotomist staff in the context of optimize resources.
doi:10.1016/j.cca.2019.03.780

Conclusions
These results suggest a potential role for ADH (especially
ADH I and ADH II) as markers of liver ﬁbrosis in patients with
hepatitis C.
doi:10.1016/j.cca.2019.03.779
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Shortening lactose tolerance test: audacity or efﬁciency?
M. Munoz Calero, E. Salas Herrero, C. Montilla Lopez
Hospital San Juan de Dios del Aljarafe, Bormujos, Sevilla, Spain

T393
Glycogenic hepatopathy: Infradiagnostic hepatic complication in
diabetes mellitus type 1. Case report
M. Ruiz-Ginesd, J. Ruiz-Ginesc, D. Rodriguez-Gonzalezd, P. MariaPiedadd, B. Moreno-Torresa, M. Agudo-Macazagad, J. Sastre-Marcosb,
L. Maria-Carmend
a
Department of Anatomic Pathology, Hospital Virgen de la Salud, Toledo,
Spain
b
Department of Endocrinology, Hospital Virgen de la Salud, Toledo,
Spain
c
Department of Neurology, Hospital Virgen de la Salud, Toledo, Spain

Abstracts / Clinica Chimica Acta 493 (2019) S355–S378
d
Department of Pathology and Laboratory Medicine, Hospital Virgen de
la Salud, Toledo, Spain

c

Background-aim

Background-aim

Glycogenic hepatopathy (GH) is a rare complication of the poorly
controlled type 1 diabetes mellitus (DM) characterized by the
transient liver dysfunction with elevated enzymes, hepatomegaly
(without inﬂammation or ﬁbrosis) and abdominal pain, caused by the
reversible accumulation of excess glycogen in the hepatocytes. It is
rarely seen in patients with type 2 DM. An essential element in the
pathophysiology of GH is the wide ﬂuctuation in both glucose and
insulin levels, promoting the hepatic accumulation of glycogen by
stimulation of glycogen phosphorylase and synthetase enzymes,
resulting in hepatomegaly and elevated liver enzymes (histological
ﬁndings suggestive of apoptotic-necrosis: membrane damage). The
exact mechanism is unknown. The pancreatic enzymatic changes
depend on vasodilation of small hydrogen sulﬁde-dependent blood
vessels, which interferes with enzymatic resorption. Differentialdiagnosis: hepatic steatosis (HS) and glycogen-storage-diseases
(GSD). GH and HS are clinically indistinguishable. HS is more prevalent
in type 2 DM and can progress to advanced liver disease and cirrhosis.
Dual gradient-echo-abdominal MRI can distinguish GH vs HS.

Oxidative stress is one of the pathophysiological mechanisms in
chronic liver diseases. Free radicals are highly reactive, causing lipid
peroxidation and production of reactive aldehyde metabolites such
as malondialdehyde (MDA). Many patients with chronic viral
hepatitis also have insulin resistance, which results in lipid
metabolism changes. The present study aims to investigate the
relationship between serum MDA levels and some biochemical
ﬁndings in patients with chronic viral hepatitis.

Methods

Results

29-year-old woman with uncontrolled type 1 DM and recurrent
diabetic ketoacidosis (DKA) and pancreatitis (cholecystectomized
and empirical dilation of the sphincter of Oddi), assessed by
epigastric abdominal pain, nausea, and vomiting.

Serum concentration of MDA was signiﬁcantly increased in
patients with chronic viral hepatitis compared to controls (157.88
± 10.31 vs 65.85 ± 3.22 nmol/ml, P b .0001). The correlation analysis showed a negative and nonsigniﬁcant correlation between MDA
and total cholesterol (r = −0.053, P = .797), HDL- cholesterol (r =
−0.243, P = .231), LDL- cholesterol (r = −0.088, P = .668), triglycerides (rho = − 0.037, P = .857), fasting glucose (rho = −0.093, P
= .650) and HOMA-IR (rho = −0.155, P = .449) in chronic viral
hepatitis patients. There is a positive and nonsigniﬁcant correlation
between MDA and insulin (rho = 0.161, P = .404).

Results
Laboratory evaluation showed metabolic acidosis, ketonuria, AST
145 mU/mL, ALT 150 mU/mL, amylase 437 mU/mL and lipase 1112
mU/mL. Extensive evaluation for causes of hepatitis (toxic, autoimmune, genetic, and infectious diseases): negative. The radiologic
study (ultrasonography/CT/dual gradient-echo MRI) revealed an
enlarged liver with normal morphology. Liver biopsy: without
reticulin ﬁbrosis or inﬂammatory inﬁltrates. Swollen hepatocytes
with glycogen storage (PAS+). Diagnosis: GH.
Conclusions
Adequate glycemic control can result in complete remission of
clinical, laboratory and histological abnormalities. Awareness of this
entity, including hepatologists, is low. Clinicians should consider GH
in patients with uncontrolled DM after ruling out other common
causes. Although liver biopsy remains a gold standard, evaluation
with non-invasive tests may be considered as an alternative.
doi:10.1016/j.cca.2019.03.781
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Methods
A total of 55 subjects were divided in two groups consisted of 26
patients with chronic viral hepatitis and 29 healthy controls. Serum
MDA levels were measured using Human malondialdehyde ELISA kit
(MyBiosource, USA) and Sirio S microplate reader (SEAC, Italy).
Relationship between MDA and fasting serum glucose, total cholesterol, HDL- cholesterol, LDL-cholesterol, triglycerides, insulin and
HOMA-IR was investigated.

Conclusions
Increased MDA levels as a marker of lipid peroxidation suggest the
existence of oxidative stress in patients with chronic viral hepatitis. No
correlation was found between MDA and studied biochemical
parameters. It is suitable to assess the correlation between MDA and
other speciﬁc for insulin resistance metabolic parameters.
doi:10.1016/j.cca.2019.03.782
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Background-aim
Oxidative stress is deﬁned as an imbalance between reactive
species formation and reduced antioxidant defences. Many
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antioxidants counterbalance the effect of oxidants, including superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase, etc.
Oxidative stress contributes to diabetes, atherosclerosis, chronic liver
diseases. Recent evidence suggests that insulin resistance has a key
role in the development of liver steatosis. The aim of our study is to
evaluate the serum levels of SOD and GPx in patients whit chronic
viral hepatitis.
Methods
The study included 26 patients with chronic viral hepatitis and 29
healthy controls. Serum concentrations of SOD (Human Cu/ZnOD
Platinum ELISA, Bender MedSystems, Austria) and GPx-1 (Human
Glutathione Peroxidase 1 ELISA, BioVendor, Czech Republic) were
measured with a Sirio S microplate reader, SEAC, Italy. The fasting
glucose, triglycerides, total cholesterol and HDL-cholesterol concentrations were analyzed (Mindray BS 200e, China). Enzyme immunoassay was used to measure serum insulin levels (NovaTec, Germany).
Insulin resistance was calculated using HOMA method. Comparison
of quantitative variables between groups was performed by independent samples t-test or Mann-Whitney U test. P value b.05 was
considered signiﬁcant.
Results
The patients with chronic viral hepatitis were signiﬁcantly older
than healthy controls (49.46 ± 3.07 vs 35.62 ± 2.42 years, P = .001).
Patients have signiﬁcantly lower serum HDL- cholesterol (P b .0001)
and signiﬁcantly higher triglycerides (P = .029), insulin (P = .001)
and HOMA-IR (P = .001) compared to controls. There were no
differences in glucose, total cholesterol and LDL-fraction levels
between two groups (P N .05). Our results show signiﬁcant decreased
level of SOD (mean ± SEM) in chronic viral hepatitis patients as
compared to controls (25.46 ± 1.72 ng/ml vs 128.86 ± 22.84 ng/ml,
P b .0001). There was no signiﬁcant difference in the GPx-1 between
groups (2.19 ± 0.58 ng/ml vs 1.38 ± 0.43 ng/ml, P = .344).

Methods
140 subjects (40 males, 100 females, 21 to 70 years old) from a
local population were studied. These subjects were trimmed from an
initial volunteer cohort with a lifestyle and medical history
questionnaire and screening laboratory tests. Serum samples were
analyzed on Beckman-Coulter AU5800 and Roche Cobas c702
analysers, using reagents with and without pyridoxal-5-phosphate
(P-5′-P). Data analysis was performed on the Analyse-IT software.
Results
ALT levels (2.5th to 97.5th percentile) from the Beckman-Coulter
analyzer were 14–65 U/L (males) and 7–49 U/L (females) when
measured with reagents using P-5′-P; and 12–55 U/L (males) and 6–
41 U/L (females) when measured with reagents without P-5′-P. On
the Roche analyzer, ALT levels were 14–63 U/L and 10–46 U/L for
males and females respectively with reagents using P-5′-P; and 12–
53 U/L and 7–37 U/L for males and females respectively with
reagents without P-5′-P. Although the two analytical platforms
compared well, Passing-Bablok ALT with P-5′-P Beckman-Coulter
= 0.93 Roche +2.03; and ALT without P-5′-P Beckman-Coulter =
0.97 (Roche) +0.62, paired t-test showed signiﬁcant differences (p b
.0001) between results obtained with and without P-5′-P activation
on both the Beckman Coulter and Roche analyzers.
Conclusions
ALT levels demonstrated in our study were higher than those
recommended by ACG. Moreover, ALT levels obtained by reagents
with and without P-5′-P were signiﬁcantly different. Our study
highlight that considerations based on local populations and speciﬁc
assay methodologies are important in elucidating clinically signiﬁcant ALT levels.
doi:10.1016/j.cca.2019.03.784

Conclusions
Our results indicate an induction of SOD in chronic viral hepatitis
patients. This represents an oxidative stress existence, which plays a
role in chronic viral hepatitis pathogenesis.
doi:10.1016/j.cca.2019.03.783

T397
Helicobacter pylori infection in patients with hyperemesis
gravidarum
M. Grozdovska Naumoskaa, V. Antovskab, J. Lavcanskaa
a
PHI UC for Clinical Biochemistry, United States
b
PHI UC for Ginecology and Obstetrics, United States

T396
Background-aim
Serum alt levels – A study in a local Singaporean population
C.P. Yeo, G. Goh, W.T.P. Cheong, S.Y.J. Wong, C.H.C. Tan
Department of Clinical Pathology, Singapore General Hospital, Singapore
Background-aim
Serum Alanine Transaminase (ALT) is commonly used for initial
screening or assessment of hepatocellular diseases. A 2017 practice
guideline by the American College of Gastroenterology (ACG)
recommended that ALT upper reference limits (URLs) of 29–33 IU/L
(males) and 19–25 IU/L (females) be used to prompt further clinical
evaluation. Clinical laboratorians have since expressed concerns over
the recommendations in view of differences in population and
measurement methodologies. This paper aims to examine ALT levels
in our local population in relation to the ACG recommendations.

One of the many problems during pregnancy is considered
hyperemesis gravidarum (HEG) whose aetiology is currently unknown. Helicobacter pylori infection is considered a possible risk
factor. For this purpose, we studied the incidence of Helicobacter
pylori infection in patients with hyperemesis gravidarum (HEG).
Methods
The study included pregnant women (n = 121) aged 25–30 years
in the ﬁrst trimester of their pregnancy. The control group (n = 58)
consisted of patients without hyperemesis gravidarum (HEG).
Experimental group (n = 63) was composed of patients with
hyperemesis gravidarum (HEG). Patients in the experimental group
were asked about the exact time of the onset of symptoms, both of
which were monitored during pregnancy for symptoms and
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outcome. The serum titer of IgG antibodies to Helicobacter pylori was
determined by ELISA technique.

According to the ﬁndings of our study in the control group, 14
pregnant women (24.14%) were positive for Helicobacter pylori. In
the experimental group with hyperemesis gravidarum (HEG), 51
pregnant women (80.95%) were positive for Helicobacter pylori,
which compared with the control group showed a signiﬁcantly
signiﬁcant difference (p b .001). Also, the mean serum IgG antibody
titer level for Helicobacter pylori is signiﬁcantly higher in the
experimental group relative to the control (p b .001).

year. In those patients we estimate the risk and/or grade of NAFLD,
NASH or ﬁbrosis using NAFLD Fibrosis Score (NFS), FIB4, Fatty Liver
Index (FLI) and Hepamet Score. We exclude patients with diagnosed
chronic or acute liver disease different from NAFLD, as well as those
were some of the analytical or clinical parameters needed to
calculate the scores were not available. We evaluate the performance
of biochemical, non-invasive methods against transient elastography
using controlled attenuated parameters (CAP), clinical diagnosis and
data from liver biopsy when available. Diagnostic accuracy was
assessed according to AUROC, sensitivity, speciﬁcity, positive and
negative predictive values, correct classiﬁcation and grey zone.
Prevalence of NAFLD was estimate using the biochemical score with
better performance in this sample.

Conclusions

Results

Because of the signiﬁcantly signiﬁcant difference between the
two groups of subjects, the Helicobacter pylori infection may be
considered a risk factor for hyperemesis gravidarum (HEG). Regarding the better management of Helicobacter pylori infections, we
recommend that pregnant women who are pregnant before being
tested for Helicobacter pylori should be under control before
pregnancy.

We calculated NAFLD scores for 450 patients. Presence of
signiﬁcant fatty liver disease (ﬁbrosis N F1) vary between 15.6%
and 67.1% according to the score used. Highest prevalence was
observed when using NFS outcome. 62 of these subjects (14%) had
clinical records indicative of a diagnostic study in the specialist care
service, with 21 (5%) of them having underwent a diagnostic liver
biopsy. Diagnostic accuracy of Hepament Score was superior to NFS,
FIB4 and FLI either using CAP (AUROC: 0.70, 95% CI 0.66–0.75) or
Liver biopsy (AUROC: 0.75, 95% CI 0.69–0.80) as gold standard (p b
.05). There was not signiﬁcant difference between NFS and FIB4
scores and both were superior to FLI score (p b .05) estimating the
presence of signiﬁcant ﬁbrosis.
Prevalence of NAFLD in the population, using the Hepamet score
was estimated at 26.4%. Around half of susceptible subjects (60 cases,
51%) haven't had a record of specialist care service consultation
regarding liver disease.

Results

doi:10.1016/j.cca.2019.03.785

T398
Biochemical non-invasive evaluation of nonalcoholic fatty liver
disease in a sample population
A. Guerra-Ruizb, A. Maiztegib, N. Fañanasb, S. Perezb, H. Sentissib, P.
Iruzubietaa, J.C. Garridob
a
Hepatology Unit, University Hospital Marques de Valdecilla, Santander,
Spain
b
Laboratory Medicine, University Hospital Marques de Valdecilla,
Santander, Spain
Background-aim
The incidence and prevalence of nonalcoholic fatty liver disease
(NAFLD) are increasing and identiﬁcation of people at risk of disease
progression is extremely important. Its importance rises as overweight, obesity and diabetes arise and become pandemic. Nonalcoholic fatty liver disease (NAFLD) is a spectrum comprised of isolated
steatosis, nonalcoholic steatohepatitis (NASH), advanced ﬁbrosis,
and cirrhosis. The risk for liver-related adverse outcomes (cirrhosis
and mortality) increases signiﬁcantly between those entities. Generally, the diseases present silence, without clinical symptoms, which
made it difﬁcult to diagnose it at early stage, when interventions
would probably avoid main morbidities. Univocal diagnosis relies on
liver biopsy which is very invasive and not extent of complications.
Non-invasive diagnosis based on image and biochemical markers are
being developed and currently is a dynamic ﬁeld of research in order
to improve medical care of susceptible population.
We aim to evaluate the performance of different biochemical
NAFLD scores and to estimate the prevalence of this disease in our
population.
Methods
We collected laboratory data from adult patients whose blood
sample arrive our Hospital Laboratory for routine analysis in the last

Conclusions
Non-invasive biochemical scores can be a very useful tools in
screening of fatty liver disease in general population, or at least in an
opportunistic approach. Hepamet score showed superior performance than other NAFLD scores, improving diagnostic accuracy and
correct classiﬁcation. The prevalence of NAFLD is high, in line with
current reports, and it is important to start a methodic search for
early diagnosis in the susceptible population.
doi:10.1016/j.cca.2019.03.786

T399
Accuracy of new biomarkers for assessing liver ﬁbrosis in chronic
liver disease (CLD)
R. Loveroa, A. Schirinzia, A. Todeschinib, R. Rutaa, S. Marsicoa, A.
Calamitaa, R. Gencoa, L. Varrasoa, A. Di Leob, F. Di Serioa
a
Clinical Pathology Unit, University-Hospital Policlinico, Bari, Italy
b
Gastroenterology Unit, University-Hospital Policlinico, Bari, Italy
Background-aim
Assessment and monitoring of liver ﬁbrosis degree is important
for CLD patient management. Transient elastography (TE), measuring
liver elasticity, is considered a highly reproducible and reliable
option for grading liver ﬁbrosis, except in some cases such as obesity.
Although well-validated, TE is costly, limited to referral liver centers,
and has a 5% to 10% failure rate. Blood biomarkers are therefore of
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particular interest, as they can be applied in most clinical settings.
The Enhanced Liver Fibrosis (ELF) test is a validated algorithm
combining 3 serum markers of extracellular matrix remodeling and
ﬁbrogenesis: hyaluronic acid, N-terminal pro-peptide of collagen III,
and tissue inhibitor of metalloproteinase-1. Soluble isoform of
suppression of tumorigenicity 2 (sST2) and Galectin-3 (Gal-3) have
emerged as biomarkers playing a prognostic role in cardiac
remodeling and ﬁbrosis. This study aimed to evaluate in CLD patients
the usefulness of these biomarkers for assessing liver ﬁbrosis status
and according to TE ﬁbrosis grade.

Methods

Methods

Results

We recruited serum from 42 CLD patients (28 males and 14
females), with ﬁbrosis-4 index assigned using FibroScan device
(Echosens), and 40 samples from apparently healthy donors. ELF
test, Gal-3 were measured using chemiluminescent assay (Advia
Centaur XP and Architect i1000-Abbott respectively), and sST2 by
ELISA assay (DSX-Technogenetics). Diagnostic accuracy was tested
using ROC curves.

All the individuals were IgA-competent. 32 (31,4%) bowel
biopsies were performed. Histological ﬁndings showed 78,2% villous
atrophy Marsh stage 3 and in the remaining 21,8% Marsh stage 1,
which were conﬁrmed by genetic. Genetic testing was studied in 70
patients: DQ2.5 (n = 63), DQ2.2 (n = 2), DQ2.5/DQ8 (n = 2), HLADQA1*05 (n = 3). At the time of diagnosis patients had low ferritin
levels (median 32,6 ng/ml) and FLCs (| + ⌊) was determined
(median 42,2 mg/l); 26 patients were followed-up measuring FCLs.
We observed a FCLs percentage decrease of 50,6% when tTGA levels
were normalizated (median FCLs 22,12 mg/l; p b 0,0001).

Results
ROC curves. ELF: AUC = 0.89 (95%CI: 0.78–0.95), p b .0001; cutoff
N9.9 (sensitivity = 88%, speciﬁcity = 80%). Gal-3: AUC = 0.75 (95%
CI: 0.62–0.85); p b .0001; cutoff N17.1 ng/ml (sensitivity = 72%,
speciﬁcity = 80%). sST2: AUC = 0.82 (95%CI: 0.70–0.90) p b .0001;
cutoff N59.9 ng/ml (sensitivity = 89%, speciﬁcity = 65%). ROC curves
comparison showed that association between ELF and Gal-3
increases accuracy. Difference between areas: ELF-Gal-3: 0.139, p b
.005; ELF-sST2: 0.07, p = .2; Gal-3-sST2: 0.06, p = .3.

In this retrospective 5 years-term study, a total of 102 pediatric
patients, diagnosed with CD, showing serum anti-tTGA (N10 times
normal values) and conﬁrmed by positive EMA measurement, were
included for the analysis (44 boys and 58 girls: age range 1–16
years). Genetic study for genotyping HLA and intestinal biopsy was
used to exclude CD or to stablish the diagnosis. Free light chain
(FLCs) levels were assessed as marker of intestinal mucosa recovery.
We used the Mann-Whitney U test for statistical analysis.

Conclusions
Decreasing trend in the incidence of biopsy-veriﬁed diagnoses is
due to new recommendations of ESGHAN guidelines, which celiac
disease diagnosis can be established based on serological and genetic
markers. Normalization of free light chain levels as a potential
marker of intestinal mucosa recovery can be useful to support the
diagnosis and as predictive response biomarker.

Conclusions
doi:10.1016/j.cca.2019.03.788
These preliminary data showed that ELF, Gal-3 and sST2 increase
signiﬁcantly in liver ﬁbrosis. Our ﬁndings suggest that these
biomarkers may support TE evaluation or represent a valid
alternative when this diagnostic system is not available.

T401

doi:10.1016/j.cca.2019.03.787

New cholinesterase assay for Thermo Scientiﬁc Indiko and
Konelab clinical chemistry analyzers

T400

N. Kivi, M. Kurki, M. Holopainen, M. Karppelin, S. Riistama-Laari, L.
Otama
Thermo Fisher Scientiﬁc, Vantaa, Finland

Serological diagnosis of celiac disease in pediatric patients: A step
forward usefulness of free light chain (FCLS)
V. O'valle Aísa, J. Jimenez Jimenez, N. Hernández Martínez, L. De La
Hoz Gil
Biochemistry Department, University Hospital Severo Ochoa, Leganés,
Spain
Background-aim
Celiac Disease (CD) is an immune-mediated systemic disorder
elicited by gluten and related prolamines in genetically susceptible
individuals. It's an enteropathy characterized by the presence of a
variable combination of gluten-dependent clinical manifestations,
CD-speciﬁc autoantibodies against tissue transglutaminase (tTGA),
endomysial antibodies (EMA) and HLA haplotypes. The prevalence of
CD approaches 1% of the general population worldwide.
We aim to evaluate diagnosis of celiac disease in pediatric
patients, assessing serological markers and the usefulness of free
light chain (FCLs).

Background-aim
Acetylcholinesterase is an enzyme hydrolyzing acetylcholine.
Cholinesterase levels in serum are used for the detection of patients
with atypical forms of the enzyme or as a test of liver function.
Cholinesterase assay can be also used to detect possible insecticide
poisoning. A signiﬁcant drop in serum enzyme activity is observed
already before the ﬁrst symptoms and before neuromuscular effects
become apparent.
Methods
Cholinesterase assay is a two-reagent liquid test applied on
Thermo Scientiﬁc™ Indiko™ and Konelab™ clinical chemistry
analyzers from Thermo Fisher Scientiﬁc. Cholinesterase catalyzes
the hydrolysis of butyrylthiocholine to thiocholine and butyrate.
Thiocholine reduces yellow potassium hexacyanoferrate (III) to
colorless potassium hexacyanoferrate (II). The decrease of absorbance is measured at 405 nm.
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Results

Conclusions

The assay measuring range is 400–16,000 U/l (Calibrator lotdependent on Indiko™ platform) extended with automatic dilution
to 100–90,000 U/l. The repeatability (within-run precision) is 0.6–
1.7% (CV; n = 80). Total precision (within analyzer) is 1.0–2.6% (CV;
n = 80). Open on-board stability and calibration interval are 30 days.
A comparison study was performed using commercially available
butyrylthiocholine method as reference. Linear regression was y =
1.076×–268.5 and r = 0.992 (n = 94).

The use of FOB Gold Tube Screen allows to reduce the hemoglobin
degradation in the fecal sample. Using this device, it's possible to
preserve hemoglobin in the fecal sample by degradation for N30 days
when refrigerated, for 14 days when stored at temperature up to 30
°C, and for 7 days when stored at temperature up to 38 °C. These
results conﬁrm the ability of FOB Gold Tube Screen to reduce the
hemoglobin degradation at various temperatures, making this device
fully suitable with the real condition that can be found in screening
programs.

Conclusions
doi:10.1016/j.cca.2019.03.790
This ready-to-use system reagent for Cholinesterase analysis on
Indiko and Konelab analyzers is quick and accurate with excellent
open on-board stability.
doi:10.1016/j.cca.2019.03.789

T402
Stability of human hemoglobin in fecal samples at different
storage conditions in fecal sampling device designed for colorectal cancer screening programs
C. Paparella, A. Barazzutti, A. Cugini, R. Lucini
Sentinel CH., Milan, Italy

T403
Urinary orosomucoid: A new approach for the assessment of
Crohn's disease activity
B. Szirmayc, A. Tárnokd, P. Sarlósa, N. Szigetib, A. Ludányc, P. Kustánc,
Z. Horváth-Szalaic, T. Kőszegic
a
1st Department of Internal Medicine, University of Pécs Medical School,
Hungary
b
2nd Department of Internal Medicine and Nephrology Centre, University of Pécs Medical School, Hungary
c
Department of Laboratory Medicine, University of Pécs Medical School,
Hungary
d
Department of Pediatrics, University of Pécs Medical School, Hungary

Background-aim
Background-aim
Colorectal cancer screening programs have been established in
many countries in order to reduce incidence and mortality among
the population. Collection of samples is generally done by the
attendees at home and samples are returned to the laboratories for
the analysis. The use of a fecal sampling device able to stabilize
human hemoglobin is therefore fundamental in various temperature
conditions.
Methods
The FOB Gold Tube Screen is a device optimized for the collection
and preservation of fecal samples. The buffer in this device is able to
reduce the hemoglobin degradation at several temperature ranges. In
this study, pooled human fecal samples have been used. The fecal
samples were collected using the collection device and stored at
different temperature ranges: -15/−25 °C, 2/8 °C, 18/23 °C, 24/27 °C,
28/32 °C, 36/38 °C. The samples have been tested at regular intervals
up to 35 days at −15/−25 °C, 32 days at 2/8 °C, 17 days at 18/23 °C,
14 days at 24/27 °C, 14 days at 28/32 °C, 7 days at 36/38 °C in
order to evaluate the recovery (% bias) versus the concentration at
Time 0.
Results
After 35 days at −15/−25 °C, the recovery (% bias) vs Time 0
concentration of hemoglobin in the pooled human fecal samples
was 98.6% ± 9.7%. After 32 days at 2/8 °C, the recovery (% bias) vs
Time 0 was 103.6% ± 11.4%. After 17 days at 18/23 °C, the recovery
(% bias) vs Time 0 was 100.2% ± 20.1%. After 14 days at 24/27 °C,
the recovery (% bias) vs Time 0 was 95.8% ± 17.4%. After 14 days at
28/32 °C, the recovery (% bias) vs Time 0 was 92.1% ± 15.8%. After
7 days at 36/38 °C, the recovery (% bias) vs Time 0 was 86.6% ±
18.6%.

Crohn's disease (CD), as one form of chronic inﬂammatory bowel
diseases is characterized by alternation of relapse and remission
episodes. To determine accurately the inﬂammatory activity of CD is
still challenging for gastroenterologists. Besides the generally used
clinical indices and endoscopic examination, laboratory markers also
have a growing role in this process. The diagnostic beneﬁt of urinary
proteins has not been well explored yet in relation to the
management of CD. Our aim was to investigate whether urinary
concentrations of orosomucoid can indicate the inﬂammatory
activity of CD and to compare it with clinical scores and conventional
laboratory parameters.
Methods
Adult (n = 55) and pediatric (n = 31) patients with CD were
recruited and 68 healthy individuals (38 adults and 30 children)
served as controls. Patients were classiﬁed by their activity indices
(Harvey-Bradshaw Index (HBI) or Pediatric Crohn's Disease Activity
Index (PCDAI)). Blood and urine samples of each participant were
analyzed. Urinary orosomucoid (u-ORM) was determined by automated immune turbidimetric assay and values were presented as
urinary orosomucoid/urinary creatinine (u-ORM/u-CREAT) ratios in
mg/mmol.
Results
U-ORM/u-CREAT ratios showed signiﬁcant elevation both in
children (0.50 vs. 0.07 mg/mmol, p b .001) and in adults with active
CD (0.32 vs. 0.14 mg/mmol, p = .01) compared with patients with
inactive disease. Good correlation was observed between u-ORM/uCREAT and the conventional inﬂammatory markers (hs-CRP, serum
ORM; p b .01) and clinical indices (HBI, p = .018; PCDAI, p b .001). U-
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ORM/u-CREAT could discriminate between active and inactive CD
with similar performance as hs-CRP and serum ORM among pediatric
patients.
Conclusions
Based on our ﬁndings u-ORM/u-CREAT seems to be a valuable
additional marker in the assessment of CD activity, especially in
children. The non-invasive simple sampling is a further advantage at
the outpatient service.

Conclusions
Antibodies against KLHL12 protein are highly speciﬁc for PBC. The
combination of anti-KLHL12 with other markers (AMA, gp210 and
sp100) can increase the diagnostic sensitivity on PBC. They can aid in
the serologic diagnosis, also in cases in which AMA are not
detectable. Coexistence of different antibodies suggests an autoimmune reaction against multiple nuclear components in some of PBC
patients.
doi:10.1016/j.cca.2019.03.792

doi:10.1016/j.cca.2019.03.791
T405
T404
Anti-kelch-like 12 autoantibodies in serum of patients with
primary biliary cholangitis
A. Bauera, T. Rawab, A. Habiorb
a
Department of Biochemistry and Molecular Biology, Centre of Postgraduate Medical Education, Warsaw, Poland
b
Department of Gastroenterology, Hepatology and Clinical Oncology,
Centre of Postgraduate Medical Education, Warsaw, Poland
Background-aim
Primary biliary cholangitis (PBC) is a slowly progressing cholestatic, autoimmune liver disease, characterized by the presence of
antimitochondrial (AMA) and antinuclear antibodies (ANA) in the
patients serum. PBC-speciﬁc ANA can be used to conﬁrm the
diagnosis of PBC, especially in AMA-negative cases. The new
potential autoantigen is the kelch-like 12 (KLHL12) protein. The
aim of the present study was to initially determine the autoantibodies reactive against this novel antigen - KLHL12 protein, in a well
characterized cohort of polish PBC patients. We evaluated also the
correlation between level of anti-KLHL12, other speciﬁc antinuclear
autoantibodies: anti-Sp100 and anti-gp210 and biochemical data.
Methods
Study population - 80 PBC patients, 30 pathological controls – 20
primary sclerosing cholangitis (PSC) and 10 autoimmune hepatitis
(AIH) patients, 15 healthy blood donors. AMA, anti-Sp100 and antigp210 were detected by commercially available kits (IMTEC-Human,
Euroimmun; Germany and Inova Diagnostics; USA). The presence of
anti- KLHL12 antibody was determined by an” in-house” ELISA
technique using a full-length recombinant human KLHL12 protein.
Results
Anti-KLHL12 antibodies were detected in 31% (25/80) of the total
cohort of PBC patients, including 25% (3/12) of AMA-negative PBC.
They were found more frequently in PBC compared with non-PBC
disease controls (P b .001). We determined anti-KLHL12 in only one
of the 10 (10%) AIH patients. None of the sera of PSC patients or
healthy controls contained anti-KLHL antibodies. Speciﬁcity and
positive predictive values of this test for PBC were 98% and 96%,
respectively. PBC sera contain antibodies which recognize various
nuclear protein. We found anti-KLHL12 together with anti-Sp100
and anti-gp210 in 9 (36%) cases. Presence of anti-KLHL12 was
associated with higher concentration of bilirubin.

Extended range of the enzyme panel assays on the alinity C
system using ﬂex technology
M. Berman, L. Ruvuna
Abbott Diagnostics Division, Abbott Laboratories, Chicago, USA
Background-aim
Assessment of liver enzyme function is critical for monitoring
drug induced liver damage and detecting liver diseases such as
hepatitis or cirrhosis. The presence in blood of liver enzymes such as
Alanine Aminotransferase, is a useful indicator of enzymes leaking
from damaged cells. This study established the assay speciﬁc
calibration factors for the enzyme assays from the Liver Panel using
known traceable standards. The analytical performance of the Liver
Panel was demonstrated on the Alinity c system using photometric
and FLEX technology to establish an extended measuring interval for
the enzyme analytes.
Methods
Assay speciﬁc enzyme factors were established using increasing
concentrations of commercially available standards across the
dynamic range on the Alinity c system. The FLEX methodology has
the capability to extend the dynamic range of the assay without the
need for sample dilution and was demonstrated through key
performance testing including linearity and method comparison.
These studies were executed per Clinical and Laboratory Standards
Institute (CLSI) protocols. The assay measuring interval was
established by the range for which acceptable performance for bias,
imprecision, and linearity was met.
Results
The method comparison slopes for Amylase, Alanine Aminotransferase, Aspartate Aminotransferase, Alkaline Phosphatase, Gammaglutamyl transferase and Lactate Dehydrogenase ranged from 0.96 to
1.03 with a correlation of 1.00. Known standards had slopes of 0.95
to 1.01 with a bias b5% demonstrating strong correlation between
ARCHITECT and Alinity c systems. Performance studies demonstrated
precision b5% and samples were linear across the dynamic range of
the assay. A reduction of retesting of high concentration samples due
to FLEX technology was observed for all assays. Signiﬁcant reductions of 24–73% were observed for the Amylase, Alkaline Phosphatase, Alanine Aminotransferase and Aspartate Aminotransferase
Alinity c assays.
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Conclusions

Conclusions

Representative Liver Panel enzyme assays utilizing photometric
technology on the Alinity c system demonstrated acceptable
performance with the on-market ARCHITECT clinical chemistry
enzyme assays. The FLEX system seamlessly read high concentration
samples in the upper dynamic range of the measuring interval after
initial testing reducing the potential for delays in sample reporting
due to retesting or sample dilution.

Attending the results, in this group of asymptomatic patients,
adenomatous polyps and CRC have been found across all the colon
and rectum, being distal colon the location most frequent, so to carry
out a proper screening program, all the colon must be reviewed
during the colonoscopy.
Taking into account the differences in clinicopathologic and
prognosis founded in the literature in colorectal cancer depending
on it's location, more studies about this distribution could allow
further comparisons between symptomatic and asymptomatic
patients and improve colorectal screening programs.

doi:10.1016/j.cca.2019.03.793

T406
Distribution of lesions detected in a colorectal cancer screening
program
E. De Rafael Gonzalez, M.P. Picazo Perea, L. Rodelgo Jimenez, M.C.
Lorenzo Lozano, M.S. Diaz Merino, A. Cabezas Martinez, M.A. Ruiz
Gines
Complejo Hospitalario de Toledo, Spain
Background-aim
In recent years many studies have demonstrated differences in
clinicopathologic and prognosis features between tumors located in
proximal colon (PC), distal colon (DC) and rectum (Re). This allows
to consider these three cancers as separate entities.
Proximal colon cancers are associated with subtle systemic
symptoms such as anaemia and asthenia and worse survival,
whereas tumors located in distal colon or rectum present local signs
like obstruction and present higher overall metastasis or recurrence
rates after surgery. Location is relevant for therapeutic decisionmaking too.
The aim of this descriptive retrospective study is to evaluate the
distribution of lesions like colorectal cancer (CRC) and adenomatous
polyps, considered precancerous lesions, in an asymptomatic
population.

doi:10.1016/j.cca.2019.03.794

T407
Role of an increase dietary fructose concentration in early process
of cholelithiasis
R. Del Pozo, L. Mardones, M. Villagran, K. Muñoz, C. Cabezas, L.
Troncoso, M. Mellado, M. Muñoz
Department of Biological Science, Faculty of Medicine, Universidad
Catolica de la Santisima Concepcion, Concepcion, Chile
Background-aim
Dietary fructose stimulates lipogenesis causing hepatic steatosis,
but few information is available about its effect on biliary lipids.
Biliary cholesterol is transported mainly by vesicles and micelles. The
ﬁrst stage in the formation of gallstones corresponds to biliary
cholesterol crystallization, derived from the vesicular transporters.
The aim of this study was to investigate the inﬂuence of consuming
high-fructose diet on serum lipids, and determine its effect in
gallstones formation.
Methods

This study includes 1960 healthy patients, without any colorectal
disease, between 50 and 69 years old, who participate for a year in a
voluntary colorectal cancer screening program with biannual fecal
occult blood tests (FOBT) (OC-Sensor Biogen Diagnostica®) followed
by colonoscopy when results were higher than cut-point (100 μg/l
hemoglobin) and polypectomy.

The experimental design was quantitative, and we had 2 groups
of BALB/c mice: one control (n = 20), and the other (n = 15) treated
with increasing fructose concentrations (10%, 30%, 50% and 70%
fructose in drinking water). After 1 or 2 months, the animals were
sacriﬁced, and blood and bile samples were obtained. We determined serum glucose and the corresponding lipid proﬁles. In bile
samples, cholesterol and phospholipids levels were analyzed, and
cholesterol transporters (vesicles and micelles) were separated by
gel ﬁltration chromatography.

Results

Results

187 patients (9.54%) had a positive result for FOBT in the
screening program.
17 CRC were detected: 9 (52.94%) were situated in DC, 6 (35.29%)
in Re and 2 (11.76%) in PC.
Adenomatous polyps were biopsied in 112 patients. 64 patients
(57.14%) had them in only one region: 36 were located in DC, 19 in
PC and 9 in Re. While 48 patients (42.85%) had them in different
locations: 32 patients in DC and PC, 11 in DC and Re, 3 in PC and Re
and 2 patients had it across all the colon and rectum.

Treated (2 months) animals showed: 1) no change in body weight
(control: 31.4 ± 1.4 g vs. treated: 32.5 ± 2.6 g); 2) increase in
glycemia (control: 90 ± 8 mg/dL vs. treated: 135 ± 18 mg/dL; p b
.001); 3) increase in serum triglycerides (control: 70 ± 36 mg/dL vs.
treated: 362 ± 77 mg/dL; p b .05); 4) no change in serum total
cholesterol (control: 81 ± 11 mg/dL vs. treated: 91 ± 26 mg/dL); 5)
no change in HDL-cholesterol and LDL-cholesterol; 6) slight increase
in biliary cholesterol (cholesterol control: 3.6 mM, cholesterol treated:
5.6 mM); 7) no change in vesicular and micellar phospholipids.

Methods
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Conclusions

Conclusions

A high-fructose diet increase serum triglycerides and glycemia.
But we did not observe signiﬁcant changes in either biliary lipid
concentrations or biliary cholesterol transporters. We conclude that
fructose apparently does not alter the gallstone formation process in
our experimental model.

Closer monitoring of lipid proﬁle, LDL cholesterol concentrations
in particular, should be exercised with each increase of TAC dose,
especially during the early posttransplant period.
doi:10.1016/j.cca.2019.03.796

doi:10.1016/j.cca.2019.03.795
T409
T408
Effect of tacrolimus on serum low-density lipoprotein cholesterol
levels in liver transplant patients
J. Djordjevicd, M. Culaﬁca,b,c, S. Stankovicd, M. Kovacevica, S. Vezmar
Kovacevica, B. Oluice, M. Stulicb,c, B. Miljkovica, D. Culaﬁcb,c
a
Department of Pharmacokinetics and Clinical Pharmacy, Faculty of
Pharmacy, University of Belgrade, Serbia
b
Clinic for Gastroenterology and Hepatology, Clinical Center of Serbia,
Belgrade, Serbia
c
School of Medicine, University of Belgrade, Serbia
d
Department of Biochemistry, Clinical Center of Serbia, Belgrade, Serbia
e
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Background-aim
Lipid abnormalities have been described frequently in liver
transplant patients. Variety of immunosuppressive medications act
as a major factor inﬂuencing posttransplant lipidemic proﬁles.
Tacrolimus (TAC) has been accepted as ﬁrst-line treatment after
liver transplantation.
We aimed to evaluate the effect of TAC on low-density lipoprotein
(LDL) cholesterol concentration in liver transplant recipients.
Methods
Patients regularly monitored at Clinic for Gastroenterology and
Hepatology following liver transplantation were prospectively enrolled during the study period from January 2016 to July 2018.

New amylase assay for thermo scientiﬁc indiko and konelab
clinical chemistry analyzers
M. Kurki, N. Kivi, L. Virtanen, L. Otama
Thermo Fisher Scientiﬁc, Vantaa, Finland
Background-aim
〈-Amylase present in normal serum and urine is predominantly of
pancreatic and salivary gland origin. The enzyme catalyzes the
hydrolysis of 1,4-〈-glucosidic linkages in polyglucan chain to produce
smaller units like maltose. 〈-Amylase in serum and urine is primarily
measured in the diagnosis of diseases of the pancreas. An increase in
serum amylase activity may also be due to some other causes than
pancreatitis, like other pancreatic diseases, other acute intraabdominal disorders, genitourinary diseases (e.g. renal insufﬁciency)
or many miscellaneous causes (e.g. salivary gland lesions, diabetic
ketoacidosis and macroamylasemia).
Methods
Amylase assay is a two-reagent liquid test applied on Thermo
Scientiﬁc™ Indiko™ and Konelab™ clinical chemistry analyzers from
Thermo Fisher Scientiﬁc. This reagent uses 4,6-ethylidene-(G7)-pnitrophenyl-(G1)-〈-D-maltoheptaoside (EPS-G7) as the substrate
and is based on the recommendation of the IFCC. Once the substrate
has been cleaved by 〈-amylase, the produced smaller fragments can
be hydrolyzed by 〈-glucosidase, which causes the release of the
chromophore. The rate of increase in absorbance at 405 nm as PNP is
produced represents the total (pancreatic and salivary) 〈-amylase
activity in the sample.

Results
Results
We included twenty-nine liver transplant recipients (male: 21),
mean age 39.6 ± 13.7 on TAC with Mycophenolate mofetil and
corticosteroid therapy, in the study. Linear regression analysis
revealed following equation: Concentration (LDL) = 0.228 x Dose
(TAC) + 2.966. Beta coefﬁcient was estimated to 0.228 (95% CI
0.120–0.337). Based on this calculation, a dose increase of 1 mg TAC
led to an elevation in LDL cholesterol concentration of 0.23 mmol/L.
The regression model was statistically signiﬁcant (p b .05) and 36.6%
(R2) of variability was described by TAC dose. There was statistically
signiﬁcant difference (p b .001) in LDL cholesterol depending on
posttransplant period: the highest LDL cholesterol levels were
recorded in the ﬁrst three months after transplant, the lowest after
12 months of transplant (4.42 ± 0.54 mmol/L, 2.39 ± 0.44 mmol/L,
respectively), but no signiﬁcant decline was noted during 6–9
months posttransplant.

The assay measuring range is 10–1500 U/l extended with
automatic dilution to 10–7500 U/l. The repeatability (within-run
precision) is for plasma 0.5–1.3% (CV; n = 80), and for urine 0.6–
1.0% (CV; n = 80). The within device (total) precision is for
plasma 1.9–2.8% (CV; n = 80) and for urine 1.5–3.7% (CV; n =
80). Open on-board stability and calibration interval are 30 days.
A comparison study was performed using previous Amylase
method (1-reagent liquid) as reference. Linear regression with
Indiko was for plasma y (new) = 1.003 x (previous) –1.93, r =
0.9995 (n = 89), and for urine y (new) = 1.033× (previous) –
0.05, r = 0.998 (n = 63). Linear regression with Konelab was for
plasma y (new) = 1.016 x (previous) –4.55, r = 0.9993 (n = 87),
and for urine y (new) = 1.032× (previous) +0.22, r = 0.999 (n
= 63).
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Conclusions

Conclusions

With this ready-to-use system reagent, amylase analysis on
Indiko and Konelab analyzers is quick and accurate with excellent
open on-board stability.

Plt, MPV, RDW and PLR were not useful parameters for
diagnosing acute appendicitis in the adult ED population. NLR above
the proposed cut-off N4.4 can be useful aid in the differentiation
between the patients with AA and symptomatic individuals with
other diagnoses.

doi:10.1016/j.cca.2019.03.797

doi:10.1016/j.cca.2019.03.798
T410
The diagnostic accuracy of hematological laboratory parameters
in the diagnosis of acute appendicitis in the adult emergency
department population
V. Radišić Biljaka, B. Bakulab, I. Soldob, Ž. Rašićb, A. Šimundića
a
Department of Medical Laboratory Diagnostics, University Hospital
„Sveti Duh“, Zagreb, Croatia
b
Surgery Clinic, University Hospital „Sveti Duh“, Zagreb, Croatia
Background-aim
The aim of this study was to assess the diagnostic accuracy of
some hematological laboratory parameters: platelets (Plt), mean
platelet volume (MPV), red cell distribution width (RDW), neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio
(PLR), in the diagnosis of acute appendicitis (AA) in the adult
emergency department population.
Methods
The study was performed according to the 2015 Standards for
Reporting Diagnostic accuracy studies Guidelines. We consecutively
included 78 patients admitted to the Emergency Department (ED)
with suspected acute appendicitis. Parameters of the complete blood
count were measured on Advia 2120i automated hematology
analyzer (Siemens, Enlargen, Germany). The difference between
two groups was tested with Mann-Whitney test. Logistic regression
analysis was performed to identify the signiﬁcant predictors of AA,
among the proposed laboratory parameters. Receiver operating
characteristic (ROC) curve analysis was used to determine the
optimal cut-off value of the identiﬁed signiﬁcant predictors.
Statistical analyses were performed using MedCalc Statistical Software version 16.2.0 (MedCalc Software bvba, Ostend, Belgium). P b
.05 was deﬁned as the threshold of signiﬁcance.

T411
CRP levels as predictor of admission to ICU in patients with
pancreatitis acute
C. Rodríguez-Rojasa, P. Pérez-Cañadasa, V. Ramos-Arenasa, R.
Cárdenas-Gámeza, A. García Rosc, S. Moran Sánchezb, M.D.
Albaladejo-Otóna, L. García De Guadiana-Romualdoa
a
Department of Clinical Biochemistry, Hospital Universitario Santa
Lucia, Cartagena, Spain
b
Department of Gastroenterology and Hepatology, Hospital
Universitario Santa Lucia, Cartagena, Spain
c
Department of General and Communitarian Medicine, Hospital
Universitario Santa Lucia, Cartagena, Spain
Background-aim
Biomarkers can be useful tools for predicting the prognosis in
patients with acute pancreatitis (AP). Guidelines recommend a CRP
level on admission ε 15 mg/dL as an analytical pancreatic alarm sign
indicating that patients may fail to recover satisfactorily. In this study
we have evaluated the value of CRP levels on admission to
emergency department (ED) to predict Intensive Critical Unit (ICU)
admission.
Methods
We performed a retrospective study including adult patients
admitted to the ED with a diagnosis of AP. In all of them, CRP was
measured on presentation and at 48 h, by a nephelometric or
turbidimetric immunoassay. Predictive value of CRP for outcomes
was evaluated by ROC AUC analysis and sensitivity, speciﬁcity and
predictive values for the above cutoff (15 mg/dL) were calculated.
SPPS vs. 21 and Med Calc vs. 11 were used for statistical analysis.

Results

Results

In total 55/78 patients, in whom AA diagnosis was excluded, were
discharged, while 23/78 patients underwent a surgery for AA. In 18/
23 patients who underwent the surgery, AA diagnosis was conﬁrmed
by histological analysis. There was no statistically signiﬁcant
difference in Plt, MPV and RDW between groups. Although NLR and
PLR were signiﬁcantly higher in the conﬁrmed AA group compared
to the discharged patients group (8.5 vs 2.65, and 25.55 vs 10.35, P b
.001, respectively), multivariate analysis identiﬁed only NRL as a
signiﬁcant contributor to AA diagnosis (P b .001). NRL ROC analysis
revealed AUC = 0.874 (95% CI = 0.779–0.938) at a cut-off N4.4 (P b
.001) with a sensitivity and speciﬁcity of 89% (95% CI = 65.3–98.6)
and 78% (95% CI = 65.8–87.9), respectively.

During the study period, 203 patients with a ﬁnal diagnosis of AP
were admitted to the ED. 8 patients were excluded because CRP was
not measured in blood sample on admission. Finally, population
study included 195 patients (mean age (SD): 64 years (19; male: 99
(50.8%). 35 (17.9) patients requiring admission to ICU. CRP levels
were signiﬁcantly higher in patients requiring ICU management
(mean CRP (SD): 8.1 mg/dL (11.1) vs. 2.6 (4.2); p b .001). AUC ROC
for CRP was 0.604 (95% Conﬁdence interval (CI): 0.484–0.723; p b
.055). For a CRP level ε 15 mg/dL, sensitivity, speciﬁcity, predictive
value positive and negative were 25.7 (95%CI: 9.8–41.6), speciﬁcity:
96.3 (95%CI: 93.0–99.5), 60.0 (95% CI: 31.9–88.1) and 85.6 (95% CI:
80.1–91.0).
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Conclusions
Accuracy of CRP, measured on admission to ED, for predicting the
requirement of ICU management, was low. Its performance do not
support the use of this biomarker as criteria to rule-out or rule-in for
the deﬁned outcome, with predictive and negative predictive value
below 95%.
doi:10.1016/j.cca.2019.03.799

acute pancreatitis, if patients don't present other speciﬁc diagnostic
criteria.
doi:10.1016/j.cca.2019.03.800

T413
Validation of fatty liver index in a healthy Korean population and
its comparison with triglyceride glucose index and its related
parameters

T412
Hyperlipasemia without pancreatitis, is it possible?

J. Lim
Department of Laboratory Medicine, Chungnam National University
Hospital, Daejeon, South Korea

R. Wijngaard, N. Rico, J.L. Bedini
CORE Laboratory, CDB, Hospital Clinic Barcelona, Spain

Background-aim

Background-aim
Hyperlipasemia (HL) is a common ﬁnding in pancreatic disorders.
However, in our hospital we have observed high serum lipase with
normal amylase levels in patients without clinical signs and
symptoms of acute pancreatitis. These ﬁndings take clinicians to do
complementary tests which don't provide additional diagnostic value
and, in many cases, the results are perceived by mistake as analytical
errors.
The aim of our study was to review the incidence of HL not
related to pancreatic diseases in our hospital and identify the speciﬁc
cause in each case through a literature research.

NAFLD (nonalcoholic fatty liver disease) has become an emerging
public health concern because of its high prevalence in both Western
and Asian countries. Many parameters were suggested for easy
detection of NAFLD, but fatty liver index (FLI) is the most validated in
different ethnic groups until now. Recently, however, triglyceride
glucose (TyG) index and related parameters which combine obesity
indices such as body mass index (BMI) and waist circumference
(WC) were suggested as possible indices for NAFLD detection.
Therefore, in this study, we sought to validate FLI in a healthy
Korean population and to compare it with TyG index and TyGrelated parameters, namely, TyG-BMI, and TyG-WC.
Methods

Methods
We reviewed, retrospectively, 264 patients from April 2017 to
June 2018 with lipase level more than three times the upper limit of
normal (ULN) associated with amylases less than two times the ULN.
Patients were excluded if they presented pancreatic diseases, biliary
tract diseases, high amylase levels or in case of incomplete data.
Patients were classiﬁed by the most probable cause of HL as
described in the literature. Other recorded data were: patient's
demographics, blood test results, abdominal imaging ﬁndings and
follow-up laboratory test results.
Results
100 patients were included, mostly males (66%) with an average
age of 57.3 years. The average lipase level was up to 1680 +/−
595.4 U/L (reference range b 393 U/L) and an amylase level 149 +/−
40.4 U/L (reference range 20–104 U/L). In 71 patients there was a
follow-up until normalization and in 63 patients an imaging test was
performed, with no abnormal results. The most common diseases
identiﬁed with lipase elevation were: renal failure (17%), neurosurgical diseases (14%), gastrointestinal diseases (12%), drug-induced
HL (11%) and septic shock (7%). However, in most patients (18%) we
observed various factors that could cause the HL. In two patients no
explanation was found.

Data were collected from subjects who had undergone clinical,
biochemical, and anthropometric assessment for annual health checkup at Chungnam National University Hospital, from 2014 to 2017. A
total of 7162 subjects (4090 men and 3072 women) were included.
Ultrasonography was used to diagnose fatty liver. Logistic regression
analysis was performed after adjusting for confounding factors, to
compare and identify the associations of four parameters (FLI, TyG
index, TyG-BMI, and TyG-WC) with NAFLD. For each parameter, the
odds ratios (ORs) and 95% conﬁdence intervals (CIs) of quartiles 2–4
were calculated and compared with those of quartile 1, as a reference.
A receiver operating characteristic (ROC) curve analysis was conducted to evaluate the capability of each parameter to predict insulin
resistance. Optimal cutoff points in the diagnosis of NAFLD were
determined based on the maximum values of Youden's index.
Results
The adjusted ORs (95% CIs) for NAFLD were 64.3 (56.7–81.7) for
FLI, 16.1 (13.4–19.2) for TyG index, 39.2 (31.6–48.6) for TyG-BMI,
and 64.7 (50.9–82.1) for TyG-WC. The areas under the ROC curve for
each parameter were 0.843 (0.835–0.852) for FLI, 0.786 (0.777 to
0.796) for TyG index, 0.837 (0.828 to 0.846) for TyG-BMI, and 0.841
(0.832 to 0.849) for TyG-WC. Optimal cutoffs for NAFLD were 20 in
FLI, 0.852 for TyG index, 201.46 for TyG-BMI, and 697.48 for TyG-WC.

Conclusions

Conclusions

HL can be found in patients without pancreatic disorders. The
most prevalent diseases in our hospital were renal failure, neurosurgical diseases and gastrointestinal diseases. Laboratory specialists
and clinicians need to be aware of these cases to make a more correct
differential diagnosis and discard pancreatic disorders, especially

FLI could be used to detect NAFLD accurately in Koreans but with
a lower cutoff. In addition, TyG-WC was found to be comparable to
FLI in NAFLD detection; thus, it can also be used for NAFLD detection.
doi:10.1016/j.cca.2019.03.801
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Conclusions

Role of the medicine laboratory in the development of new
therapeutics: A non-clinical study on the use of erythropoietin in
a model of inﬂammatory bowel disease

In conclusion, erythropoietin reduced the inﬂammatory response
associated with TNBS in a model of colitis in mice and may be
explored in the near future in clinical trials as a new pharmacological
therapy for the treatment of Inﬂammatory Bowel Disease.

R. Pintoa,b, V. Mateusa, A. Centenoc, C. Cardosoc, C. Domingosc, S.
Pintoc, J. Pecegueiroc
a
iMED, ULisboa, Faculdade de Farmácia Universidade de Lisboa
b
JCS, Dr. Joaquim Chaves, Laboratório de Análises Clínicas, Miraﬂores –
Algés
c
JCS, Dr. Joaquim Chaves, Laboratório de Análises Clínicas, Miraﬂores –
Algés
Background-aim
Erythropoietin in addition to being the main regulator of
erythropoiesisis able to inhibit the activation of Nuclear Factor
Kappa B (NF-kB), due to his pleiotropic properties, therefore being
associated with anti-inﬂammatory effects. Inﬂammatory bowel
disease is a chronic disease whose quality of life is compromised
and where current therapy merely induces or keeps the patient in
remission. For this reason we must continue to promote research
associated with the treatment of this disease through the study of
new pharmacological approaches.
Methods
The main goal of this study was to evaluate the effect of
erythropoietin in a induced colitis model with 2,4,6Trinitrobenzenesulfonic acid (TNBS) in mice with normal intestinal
ﬂora.
Mice with TNBS-induced colitis were treated daily with 500 UI/
Kg/day (G500) or 1000 UI/Kg/day (G1000) of erythropoietin (close
to those used in clinical practice) administered intraperitoneally for
4 days. The control group (GC) consisted of mice where only was
administered TNBS (induction of colitis without erythropoietin
treatment).
Results
Concerning the symptoms/signs, erythropoietin attenuated the
reduction of body weight, reduced diarrhea and anus edema
compared to GCin a dose-dependent manner. The anti-inﬂammatory properties of erythropoietin in TNBS-induced colitis were
conﬁrmed by suppression (p b .05 vs GC) of pro-inﬂammatory
mediators such as: Tumor Necrosis Factor alpha (TNF-alpha: pg/
mL)(GC: 250 ± 40 vs G500: 110 ± 10 vs G1000: 90 ± 5),Interleukin-1 beta (IL-1beta: pg/mL))(GC: 260 ± 30 vs G500: 108 ± 9 vs
G1000: 80 ± 7) and Myeloperoxidase (MPO: ng/mL))(GC: 42 ± 5
vs G500: 22 ± 4 vs G1000: 12 ± 3) as well as through the
signiﬁcant increase (p b .05 vs GC) of the anti-inﬂammatory
cytokine, Interleukin-10 (IL-10: pg/mL))(GC: 35 ± 3 vs G500: 65
± 5 vs G1000: 145 ± 20). The treated mice also showed a
reduction (p b .05 vs GC) in the Alkaline phosphatase value(ALP:
IU/L))(GC: 72 ± 2 vs G500: 45 ± 5 vs G1000: 39 ± 2), suggesting a
beneﬁcial effect of erythropoietin on TNBS-induced enterocyte
injury. The histopathological score (HS) is reduced (p b .05 vs GC)
after treatment with erythropoietin, decreasing the severity and
extent of colitis)(HS - GC: 17 ± 2 vs G500: 12 ± 2 vs G1000: 11 ±
1.5).In addition, no alterations were observed in the renal and
hepatic biomarkers (urea, creatinine, aspartate aminotransferase
(AST) and Alanine aminotransferase (ALT)), as well as in the
hematocrit.

doi:10.1016/j.cca.2019.03.802
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Background-aim
Fecal Immunochemical Test (FIT) for hemoglobin is used in
colorectal cancer screening programmes to select those participants
undergoing to colonoscopy. However excretion of hemoglobin to
faeces (fHb) can be due to difference causes other than neoplasia.
Even more, FIT pre analytics have sources of variability and the
concentration of fHb is related with age and gender. And also has
been demonstrated that an individual may present a positive result
followed by a negative result or vice versa only in a few days. Our
hypothesis is that the cumulative concentration of fHb in consecutive
colorectal cancer screening rounds might be useful to detect those
individuals with high risk neoplasia (HRN), even among FIT negative
participants.
Methods
We have evaluated 1771 average-risk participants (50–69 years
old) from the Barcelona colorectal cancer screening programme with
a negative FIT (b 20 μg Hb/g faeces) in the ﬁrst and second round and
with a positive test in the third round. We have established three
groups based on the mean fHb concentration of the two ﬁrst rounds
(b 4 μg/g; 4–9 μg/g; N9 μg/g). This classiﬁcation, in combination with
gender and age, has been correlated to endoscopic ﬁndings. The
principal outcome has been HRN deﬁned as colorectal cancer and/or
5 ε adenoma / serrated lesions and/or lesion size ε20 mm.
Results
A multivariate logistic regression analysis identiﬁed men: odds
ratio (OR) 1.68; 95% conﬁdence interval (CI) (1.29–2.20), age (60–
69 years old) OR 1.43; 95% CI (1.07–1.91) and mean fHb concentration of the ﬁrst two rounds (N10 μg/g) OR 3.47; 95% CI (2.07–5.81)
as independent predictive factors for HRN. Combining these factors,
different risk categories have been established. 12.96-fold (95% CI.
4.17–40.27) higher risk of HRN was found between the two
extremes categories. The likelihood for HRN ranged from 6.3% to
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46.7%. Interestingly, the likelihood for rule out CRC in the lowest risk
categories, ranged from 97.1% to 98.7%.
Conclusions

showed that the optimal CO values for the percentages of ©™ + and
CD3- were: 10.25% (sensitivity = 95% and speciﬁcity = 90%, AUC
=0.944) and 8.13% (sensitivity = 87% and speciﬁcity = 88%, AUC
=0.915), respectively.

Cumulative fHb concentration in combination with gender and
age in FIT negative participants could be useful to rule in or rule out
HRN in subsequent screening rounds and help designing strategies
for the management of the programmes in order to enhance their
efﬁciency.

Conclusions

doi:10.1016/j.cca.2019.03.803

doi:10.1016/j.cca.2019.03.804
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Diagnostic accuracy and usefulness of intraepithelial lymphocytes
immunophenotyping in intestinal mucosa for the diagnosis of
celiac disease

Retrospective study of the results obtained in a colorectal cancer
prevention program
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Fort Gallifaa,b, L. Castro Reyesa,b, E. Martínez Sáncheza,b, F.J. Martínez
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a
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b
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Background-aim
There is evidence that intraepithelial lymphocytes (IEL) play an
important role in the pathogenesis of celiac disease (CD). Flow
cytometry is a powerful analytical tool for the study of small
intestinal immune cells and in particular the IEL. An IEL pattern
typical of CD was deﬁned, consisting of both an increase in ©™ + IEL
and a dramatic decrease in CD3- IEL. The aim of this study was to
determinate the normal range of IEL populations from a university
hospital and its diagnostic usefulness in active CD.
Methods
One hundred and twenty-ﬁve consecutive patients (mean age,
18.9 years, range 1–63 years) who underwent small intestinal biopsy
under clinical suspicion of CD were prospectively included in the
period July 2017–November 2018. The diagnosis of CD was based on
ESPGHAN and AGA criteria. IEL cells are isolated from intestinal
biopsies in Ca 2 + −free RPMI medium supplemented with 10%
Fetal Calf Serum and calcium chelant EDTA at ~1 Mm for 60 min with
continuous rotation at 12 rpm in a vertical shaker at room
temperature. These cells in suspension are then washed and labeled
for ﬂow-cytometric analysis. The antibodies used to deﬁne the
different IEL subsets were CD103-FITC, TCR©™-PE, CD45-APC and
CD3-PercP(BD Biosciences). Statistical analysis was carried out
with the use of SPSS software (version 23, SPSS). A receiver operator
characteristic (ROC) curve analysis was carried out to determine
the optimal cut off (CO) values for the combination of ©™ + and
CD3- IELs counts that could be used for the diagnosis of CD. The
diagnostic value of IEL lymphogram was calculated as sensitivity and
speciﬁcity.
Results
Among the 125 patients included in the study, 68 were children
(b14 years, 50 celiacs) and 47 were adults (16 celiacs). From the ROC
curve analysis performed of IEL lymphogram in active CD diagnosis

The cut-off values of the IEL population analyzed has been
established in this study. Our results indicate that the evaluation of
IELs subsets could be useful to conﬁrm diagnosis of celiac disease.

V. O'valle Aísa, R. Jañez Carrera, L. De La Hoz Gil, N. Hernández
Martínez
Biochemistry Department, University Hospital Severo Ochoa, Leganés,
Spain
Background-aim
Colorectal cancer (CRC) is the second leading cause of cancerrelated deaths in our country and the most common malignant
tumor considering both sexes. The nonivasive quantitative fecal
immunochemical test (FIT) for human hemoglobin is widely
recommended and used as a biomarker in screening of CRC. CRC
screening program in our region is aimed at asymptomatic averagerisk subjects, aged 50 to 69 years. Early detection and removal of
preneoplastic lesions have consistently demonstrated efﬁcacy in
reducing the incidence and mortality.
Correlation between fecal hemoglobin concentration values and
colonoscopy. Assessment of the impact of age and gender to speciﬁc
cut-off values of FIT in colorectal cancer screening.
Methods
We included all FIT-positive patients (cut-off 117 μg/L [23 μg
hemoglobin/g faeces]), from May to October 2018. We reviewed
colonoscopies and pathologycal anathomy reports conducted for a
positive FIT, classifying patients according to the diagnosis in 6
categories: cancer colorectal (CRC), noninvasive high grade neoplasia
(NHGN), nonivasive moderate grade neoplasia (NMGN), noninvasive
low grade neoplasia (NLGN), hyperplastic polyps (HP) and normal.
Fecal hemoglobin concentration was performed using SENTiFIT®270 analyzer (Sysmex).
Results
The study enrolled 6900 patients remitted from CRC prevention
program in our area, which 430 (6,4%) were FIT positive; 280
(65,1%) corresponding to men (mode age 65) and 150 (34,9%) to
women (mode age 67). Hemoglobin concentration (μg/l) median
for men: CRC (2004,63), NHGN (2128,35), NMGN (1817,36), NLGN
(534,72), HP (634,64); normal (500,91); for women: CRC
(1239,36), NHGN (1890,99), NMGN (1074,67), NLGN (635,30), HP
(844,33); normal (500,91). Using Kruskal–Wallis analyses was
observed statiscally signiﬁcantly different median FIT among
categories (p b 0,0001).
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Conclusions
We conﬁrmed signiﬁcantly higher values of fecal hemoglobin
correlates with the severity of histopathologic ﬁndings so the
assessment of FIT facilitate grading of CRC-stages before the
colonoscopy. Cancer incidence increases with advancing age, there
are more positive results in patients over 61 years. It was found that
FIT concentration is higher in men in all the categories, therefore
age/sex-speciﬁc thresholds have potential value for screening in CRC.
doi:10.1016/j.cca.2019.03.805

patent was deposited (Patent Number: 102018000005689, 24/05/
2018, Ministero dello Sviluppo Economico - Ufﬁcio Italiano Brevetti e
Marchi).
Conclusions
The MALDI-TOF/MS peptidomic proﬁling not only represents an
inexpensive, rapid, high throughput and sensitive method for
analyzing stool samples but it also allows to achieve better
characteristic than fecal calprotectin for the diagnosis of IBD and
for distinguishing CD from UC.
doi:10.1016/j.cca.2019.03.806

T418
MALDI-TOF/MS peptidomic proﬁling for the diagnosis of inﬂammatory bowel diseases
A. Padoanc, R. D'incàd, M.L. Scapellatob, G. Arrigonia, P. Cornoldic, M.
Plebanic, D. Bassoc
a
Department of Biomedical Sciences, University of Padova, Padova, Italy
b
Department of Cardiologic, Thoracic and Vascular Sciences, Preventive
Medicine and Risk Assessment Unit, University Hospital of Padova,
Padova, Italy
c
Department of Medicine, DIMED, University Hospital of Padova,
Padova, Italy
d
Division of Gastroenterology, University Hospital of Padova, Padova,
Italy
Background-aim
Crohn's disease (CD) and ulcerative colitis (UC) represent the two
main forms of inﬂammatory bowel diseases (IBD). Fecal calprotectin
is the most useful biomarker for IBD diagnosis currently available,
despite it suffers limitations in both sensitivity (80%) and speciﬁcity
(65%). This study was focused on the identiﬁcation of new diagnostic
MALDI-TOF/MS peptidomic proﬁles for improving IBD diagnosis,
thus reducing the number of unnecessary colonoscopy.
Methods
Stool samples obtained from subjects without (C) or with IBD
were collected from the Department of Occupational Medicine and
from the Department of Gastroenteroloy of the University-Hospital
of Padova, respectively. Samples were resuspended in water 1000:1
(w/v), vortexed and ultracentrifuged for removing residual debris.
Supernatants were mixed with acetonitrile 1:1 (v/v), allowing the
precipitation of abundant proteins. After ultracentrifugation, supernatants were evaporated, resuspended in 0.1% TFA and desalted.
MALDI-TOF/MS analyses were performed in a m/z ranging from 1000
to 4000 Da.

T419
Calprotectin and calgranulin C serum levels correlate with
complications of pancreatic surgery
L. Pospíšilováa, E. Bartákovác,e, E. Koblihovád, M. Blahutováa, L.
Kubátovád, M. Holubb, M. Ryskad
a
Department of Clinical Biochemistry, Military University Hospital
Prague, Czech Republic
b
Department of Infectious Diseases, First Faculty of Medicine, Charles
University and Military University Hospital Prague, Czech Republic
c
Department of Infectious Diseases, First Faculty of Medicine, Charles
University and Military University Hospital Prague, Czech Republic
d
Department of Surgery, Second Faculty of Medicine, Charles University
and Military University Hospital Prague, Czech Republic
e
Department of Clinical Microbiology, Military University Hospital
Prague, Czech Republic
Background-aim
Pancreatic surgery for cancer and chronic benign pancreatic
processes are associated with signiﬁcant morbidity and mortality.
The sensitivity and speciﬁcity of currently used biomarkers indicating postoperative complications is limited. The aim of the study was
to evaluate serum levels of calprotectin and calgranulin C in patients
undergoing pancreatic surgery and to test these proteins as potential
predictors of postoperative complications.
Methods
Serum levels of calprotectin and calgranulin C were evaluated in
adult patients (n = 98) undergoing pancreatic surgery: patients with
the cancer (n = 80), benign pancreatic processes (n = 13) and
preacancerous lesions (n = 5). The baseline serum levels of both
proteins were measured the day before the surgery. After the
surgery, measurements of calprotectin and calgranulin C in serum
were performed on days 1, 3, 5 and 7.

Results
Results
Thirty-three and 133 stool samples from C and IBD, respectively,
were collected. After MALDI-TOF/MS analyses, by evaluating all mass
spectra, a total of 438 features were identiﬁed. In C, 67 of the 79
identiﬁed features were shared with IBD. In IBD, 359 features, in
single or in combination, were present in 111/133 patients. The
overall analyses of all mass spectra allowed diagnose IBD with 83%
sensitivity and 100% speciﬁcity. Moreover, 34 and 25 peptides were
closely correlated with CD and UC respectively, allowing distinction
between the two diseases with 80% sensitivity and speciﬁcity. A

The baseline serum levels of calprotectin and calgranulin C were
found to be signiﬁcantly higher in patients when compared to healthy
control (n = 26). After the surgery, the serum levels of both proteins
were signiﬁcantly up-regulated over whole seven days of the study
period when compared to their baseline values. Interestingly,
calprotectin and calgranulin C serum levels were signiﬁcantly higher
in patients with surgical complications (n = 37) in comparison to
patients with uneventful recovery (n = 61) on days 3, 5 and 7.
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Conclusions
Calgranulin and calprotectin C serum levels demonstrated
signiﬁcant diagnostic sensitivity and speciﬁcity in predicting development of surgical complications, which was slightly worse than that
of amylases in drain ﬂuid but better than serum C-reactive protein
levels and white blood cell count. These results suggest that
pancreatic cancer, chronic benign pancreatic processes, surgical
injury of pancreatic tissue and postoperative complications can up-

regulate calprotectin and calgranulin C serum levels. Therefore, both
proteins should be extensively evaluated as potential biomarkers of
pathologic pancreatic processes.
The study was supported by Ministry of Health of the Czech
Republic, grant nr. 15-386A, and institutional support project SVV
260369.
doi:10.1016/j.cca.2019.03.807
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Haematology, including haemostasis
W034
Prevalence of the different genotypes of the MTHFR gene
performed in a South Spain health area
^
R. Coca Zuñigab, A. González Rayaa, G. Callejón Martína, E. Martín
Sálidoa, A. Lendinez Ramireza, M. Cantero Sancheza, M.L. Hortas
Nietoa
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim
Methylenetetrahydrofolate reductase (MTHFR) is an enzyme
that participates in the regulation of intracellular folate, an
essential compound for the synthesis of proteins and nucleic
acids. This enzyme catalyzes the transformation of 5,10-methylenetetrahydrofolate to 5-tetrahydrofolate, a donor of methyl
groups necessary for the conversion of homocysteine to methionine. Deﬁciency in its activity can lead to hyperhomocysteinemia,
which is considered as a risk factor for both atherogenesis and
thrombogenesis. A genetic polymorphism has been detected
frequently in 677 nucleotide (C677T), which involves the substitution of alanine for valine, this variant is associated with a low
enzymatic activity (up to 50%). A second polymorphism has been
located at position 1298 (A1298C) which involves the substitution
of glutamine for alanine.
The aim of this work is to study the prevalence of mutations in
the MTHFR gene in patients from a south of Spain health area during
the years 2017 and 2018.
Methods
We performed a genomic DNA study to 43 patients referred to
our laboratory with clinical suspicion of hyperhomocysteinemia and
family study to the conﬁrmed cases with genotype of high risk. To
carry out the genotyping, an automated DNA extraction was
performed on a maxwell®16 (promega) device. DNA ampliﬁcation
and detection of mutations with FRET probes by real-time polymerase chain reaction (RT-PCR), in a Light 2.0 Cycler autoanalyzer
(Roche Diagnostic ®). The test determines the presence or absence of
the mutation and distinguishes between the homozygous and
heterozygous genotypes.
Results
Of the 43 cases analyzed, there were: 8 cases of normal
homozygotes C677C/A1298A, 7 cases of heterozygotes C677T, 14
heterozygotes A1298C, 4 cases of heterozygotes C677T/A1298C, 7
0009-8981/$ – see front matter

cases of homozygous mutants T677 T, 2 cases of homozygous
mutants C1298C and 1 case heterozygous normal C677T with
mutation in C1298C homozygosis.
Conclusions
The study shows that 9.3% of the studied population presents
the heterozygous combination of both mutations C677T + A1298C,
in these patients the activity of MTHFR will be signiﬁcantly
reduced. The heterozygous forms of the two alterations separately
represent 48%, which do not present associated risk of hyperhomocysteinemia. 6.9% and 16.2% of the cases correspond to
homozygous mutant forms for T677 T and C1298C respectively,
these mutations should be considered as factors of high independent thrombotic risk for causing high homocysteine levels. The
results of the study show that 67.3% of the studied population is
considered asymptomatic, because they do not present any of the
mutation in homozygosis. It should therefore be considered to
establish a right protocol to be followed in which the determination
of the mutation of the MTHFR gene should be subsequent to a state
of hyperhomocysteinemia.
doi:10.1016/j.cca.2019.03.809

W035
^
Understanding antiphospholipid antibody (APLA) syndrome in
the laboratory – Diagnostic challenges
S.N. Kamatham, P. Suryadeep, K. Azmathullah, S.S. Gorji, B. Jupalle,
B.V.L.N. Murthy, H.A. Syed
CARE Hospital, Road No.1, Banjara Hills, Hyderabad, India
Background-aim
Laboratory evidence of antibodies against phospholipids or
^
phospholipid binding protein co-factor, results in an acquired
autoimmune thrombophilia and hence essential in diagnosis of APLA.
Methods
The laboratory has algorithm approach, using both coagulation
and serological studies, the former done by automation and later by
ELISA 1. Screen for Prothrombin time and APTT with mixing studies
leading to 2. identiﬁcation of inhibitors by temperature incubation 3.
Dilute Russel Viper Venom time 4. assays of IgG, IgM & IgA for both
anticardiolipin and antiphospholipid 5. Followed by IgG & IgM for ®2
glycoprotein.
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Results
Over the past 10 years there has been an annual increase in
referral to laboratories for investigating the APLA syndrome from
various clinical specialities. The mechanisms and pathophysiology of
the clinical symptoms are highly heterogeneous.
At our tertiary care hospital laboratory, the referrals have been
abundant and varied, with increasing numbers every month. The
incidence of numbers being as mentioned in the etiologies referred
below:
1.
2.
3.
4.
5.
6.
7.

Autoimmune disorders
Young strokes
Deep vein thrombosis
Bad obstetric history
Infertility
APLA associated with renal, neurological, cardiac presentations
Catastrophic APLA (having deﬁnite criteria of clinical and
laboratory)

Conclusions
The APLA syndrome is both a diagnostic and clinical challenge.
The Global Anti Phospholipid Syndrome score (GAPPS) computation
makes risk stratiﬁcation understandable for better therapeutic
approach.
Acknowledgement.

glomerulonephritis) was observed. In addition, the patient presented
episodes of paroxysmal atrial ﬁbrillation. She was given enoxaparin.
Since its administration, a downward trend in platelet values was
appreciated. The following platelet values were obtained (range of
normality 140.00–400.00 10^3/mL): 215.00 (11/22/2018), 154.00
(11/24/2018), 49.00 (11/27/2018). Upon suspicion by the laboratory,
anti heparin antibodies were determined (normal range 0.00–1.00 U/
mL): 12.40 (04/12/2018).
Results
Heparin-induced thrombocytopenia was diagnosed, conﬁrmed
after positivity of the anti-heparin antibodies, so treatment with
enoxaparin was suspended until the recovery of platelet numbers for
subsequent initiation of oral anticoagulation.
Conclusions
The presence of anti-heparin antibodies is an underdiagnosed
complication and should be suspected in any patient with anticoagulant treatment and thrombocytopenia and/or thrombotic events.
After the diagnosis, treatment should be suspended and the
administration of other anticoagulants such as heparinoids or direct
thrombin inhibitors should be evaluated. Because these incidental
ﬁndings are so rare, the laboratory must be alert to prevent possible
complications that put the patient's life at serious risk.

All clinical specialities.
doi:10.1016/j.cca.2019.03.811

doi:10.1016/j.cca.2019.03.810
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^
Contribution from the laboratory in the diagnosis of heparininduced thrombocytopenia. A case study

W037
^
Impact of doxycycline on platelet activation during platelet
concentrates storage – Preliminary research

J. Paco Ferreira, T. HernÁndez Lemes, M. Kassih Ibrahim, A.M.
SÁnchez De Abajo, M. Navarro Romero, G. Garcia Aguilar, T. Dorta
Ramos, A. Cabrera Argany
Servicio de Análisis Clínicos y Bioquímica Clínica, Complejo Hospitalario
Universitario Insular Materno Infantil (CHUIMI), Las Palmas de Gran
Canaria, Spain

A. Rak-Pasikowskaa, A. Wrzyszczb, K. Wisniewskab, I. Bil-Lulaa
Division of Clinical Chemistry, Department of Medical Laboratory
Diagnostics, Faculty of Pharmacy with Division of Laboratory Diagnostics, Wroclaw Medical University, Wroclaw, Poland
b
Division of Laboratory Haematology, Department of Medical Laboratory Diagnostics, Faculty of Pharmacy with Division of Laboratory
Diagnostics, Wroclaw Medical University, Wroclaw, Poland

Background-aim

Background-aim

Heparin is the most commonly used anticoagulant treatment.
Bleeding is the most common complication, however another
possible side effect is heparin-induced thrombocytopenia (HIT), a
life-threatening complication of exposure to heparin that occurs in a
small percentage of patients exposed, regardless of the product, dose,
schedule, or route of administration. HIT results from an autoantibody directed against endogenous platelet factor 4 (PF4) in complex
with heparin. This antibody activates platelets and can cause serious
arterial and venous thrombosis with a mortality rate up 20%;
although with improved recognition and early intervention, mortality rate have been reported as below 2%.

During platelet concentrates' (PCs) storage platelets lose their
functions and their activation increases. The reasons of these changes
are not fully investigated. Plasma, erythrocytes and leukocytes
present in PCs may be a source of matrix metalloproteinases
(MMPs). MMPs may be one of the factors which are presumably
responsible for lesions of platelets during storage. Doxycycline is one
of the MMPs inhibitor. We hypothesized that doxycycline can delay
or decrease platelet activation. The aim of the study was to evaluate
platelet activation during storage of PCs with and without doxycycline addition.

a

Methods
Methods
Patient 79 years old woman. Generalized asthenia was reported
from three weeks ago, analytical was performed observing acute
renal failure with creatinine 6.60 (0.67–1.17 mg/dL). The patient was
admitted as a matter of urgency at the hospital. After study, focal
necrotizing glomerulonephritis with crescents (pauci-immune

Four PCs were divided into two parts and doxycycline was added
to one of them (PC + D) (10 μM ﬁnal concentration). They were
stored simultaneously in the same conditions. Samples were
separated from main concentrate in the day of preparation (0 h),
after 24, 48, 72 and 144 h of storage. In every sample, an expression
of P-selectin and CD63 was evaluated. Statistical analysis was
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performed using Friedman's rank test and paired samples Wilcoxon
test (Statistica 12 EN).
Results
Increase in expression of P-selectin and glycoprotein CD63 in PC and
PC + D during storage has been observed: over 5-fold increase of Pselectin expression in both PC and PC + D, over 3-fold increase of CD63
expression in PC, and almost 3-fold in PC + D after 144 h of storage.
However, platelet in PC + D show tendency to lower expression of Pselectin compared to PC in every time point, the highest percentage
difference was observed after 48 h = 45.21%. Increase of P-selectin
expression in PC + D was observed 24 h later than in PC. Lower
expression of CD63 in PC + D compared to PC has been observed after
48 h, 72 h and 144 h, and the largest percentage difference was
observed after 48 h = 47.5%. However, in contrary to P-selectin, CD63
expression after 24 h storage was higher by 9.59% in PC + D than in PC.

at 24 °C after 6 h a decrease by 3,7% for PT and by 6,2% for APTT was
noted. The changes were not statistically signiﬁcant. The level of
ﬁbrinogen remained unchanged. For plasma samples stored at −20
°C the steady increase in PT and APTT was observed and the obtained
results were on average higher by 10,2% for PT and by 19,2% for APTT
as compared to baseline. In contrast, ﬁbrinogen concentration
decreased steadily reaching the average value lower by 10,2% after
6 h at −20 °C. All changes were signiﬁcant (p b .01–0.05).
Conclusions
Taking into account biological variations and total analytical
errors, it can be concluded that citrate plasma samples for PT, APTT
and ﬁbrinogen can be stored up to 6 h at room temperature but
measurement of these analytes in frozen samples is not
recommended.
doi:10.1016/j.cca.2019.03.813

Conclusions
During PCs storage platelets activation increases regardless of
doxycycline addition. However, it should be considered that
doxycycline may lead to delay activation of platelets during storage.
doi:10.1016/j.cca.2019.03.812

W039
^
Immunophenotypic proﬁle of lymphoproliferative syndromes
F. Boulhen, S. Aatfaoui, H. Mimouni, S. Jaddaoui, B. Oukkache
Laboratory of Haematology of CHU Ibn Rochd of Casablanca, Morocco

W038
^

Background-aim

Effects of sample storage time and temperature on prothrombin
time (PT), activated partial thromboplastin time (APTT) and
ﬁbrinogen

Lymphoproliferative syndromes represent a heterogeneous group
of malign hemopathies (MH) affecting mature cells of lymphoid B, T
and other related lineages such as NK cells (1).
Among these haemopathies, the most common is chronic
lymphocytic leukemia (CLL), which can cause in its atypical forms
problems of differential diagnosis with other syndromes.
Flow cytometry (FCM) give an accurate evaluation of cell
subpopulations, even when they are poorly represented. It is
therefore an essential step in the diagnosis and follow-up of the
majority of hematological malignancies. The aim of our study is to
describe the role of immunophenotyping in the diagnosis of the
different types of lymphoproliferative syndromes and to evaluate
their incidence.

I. Rogatko, A. Kolczyk, K. Sztefko
Clinical Biochemistry Department IP, Jagiellonian University Collegium
Medicum, Krakow, Poland
Background-aim
Preanalytical quality control of blood samples is of critical
importance for many tests including tests for coagulation function.
Sample storage condition (time and temperature) may have strong
impact on ﬁnal results. There is no agreement regarding storage
condition of sample for PT, APTT and ﬁbrinogen measurement. In
most guidelines blood samples may be stored unspun for 4 h without
any changes of analytes of interest. No clear recommendation
concerning storage time and storage temperature of citrate plasma
for PT, APTT and ﬁbrinogen are available for pediatric samples.

Methods
It is a descriptive study spread over 3 years, performed in the
haematology laboratory of Ibn Rochd University Hospital in
Casablanca.

Methods

Results

In total 102 randomly selected pediatric samples PT, APTT and
ﬁbrinogen were routinely measured in citrate plasma. Leftover
samples were split are stored for 2, 4 and 6 h at room temperature
and 2,4 and 6 weeks at −20 °C, respectively. Baseline level of PT,
APTT and ﬁbrinogen and the results after storage at room
temperature and after storage at −20 °C after thawing were
measurement using the same methodology (BCS XP Siemens).
Statistical analysis was performed using Statistica 12.

76 patients are retained, the Sex ratio (m/f) was 1.81, there was a
male predominance with 49 cases (64.74%), while 27 cases were
female (35.52%). Then median age was 61, with extremes of 38 years
and 63 years. The study of the immunophenotypic proﬁle revealed
38 cases of chronic lymphocytic leukemia (50%), 16 cases of marginal
zone lymphoma (21%), and 7 cases of mantle lymphoma (9).
^

Results

Mature lymphoid hemopathies include many entities. To precise
the exact type of MH, examination of the blood smear stained with
May Grüwald Giemsa is the ﬁrst step in the diagnosis completed in a
second time by a FCM study of blood cells. It specify the cell line of

No changes for PT, APTT and ﬁbrinogen were noted in plasma
samples stored for 2 and 4 h at room temperature. In samples stored

Conclusions
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the proliferation (myeloid or lymphoid) as well as its degree of
differentiation. In the rare cases where the diagnosis remains
difﬁcult, histological, cytogenetic and/or molecular studies are
necessary.

time and labor and capacity build the staff exposure to the new
technology.

doi:10.1016/j.cca.2019.03.814

The results have shown apheresis system has reduced blood
wastage and at the same time reduced the cost of labor and time
used to prepare blood using manual methods. The number of times a
donor can donate has improved signiﬁcantly with a beneﬁt of
multiple products.

W040
^
Improvement of blood donation at Gertrude's Children's Hospital
(GCH)
P. Chege
Gertrude's Children's Hospital, Kenyatta University, Kenya

Conclusions

doi:10.1016/j.cca.2019.03.815

W041
^

Background-aim

Laboratory algorithm for multiple myeloma screening

GCH Laboratory is mandated by the Hospital Transfusion
committee (HTC) to ensure Blood Safety in the Hospital. The mission
is to provide safe, effective and adequate blood and blood products to
all patients in need. The Hospital Blood Transfusion committee
oversees the overall role for safety in transfusion science. The
Laboratory has the main role of screening the donors and availing
safe blood and blood products. The Laboratory has used the manual
methods until January 2018 for blood products collection. The
automated method has been into play from January 2018. The
System in place is Trima Accel, this system uses a continuous ﬂow
centrifuge to separate whole blood into individual components.
Whole blood is drawn from the donor and mixed with anticoagulant
(AC). The blood and AC are pumped into a channel, then spun at high
speed in the centrifuge, separating the blood into its component
parts. Combinations of platelets, plasma, and red blood cells (RBCs)
are collected in bags and the remaining components are returned to
the donor.

A. Fontana, A.C. Sopenaa, M.E. Lalanaa, M. Sancheza, A. Crespob, A.
Tapiaa
a
Analisis Clinicos, Hospital de Barbastro, Aragon, Spain
b
Anestesiología y Reanimación, Hospital San Pedro, La Rioja, Spain
Background-aim
Total protein (TP) is used for diagnosis and treatment of liver,
kidney or bone marrow diseases as monoclonal gammopathies
(MG), among others. A TP level decreased is related with nutritional
deﬁciencies, ineffective synthesis or lost increased, etc., and an
increase can take place in pathologies such as hypergammaglobulinemias (mono or polyclonal) or hypovolemic states
(dehydration, sweating, vomiting or diarrhea).
Multiple myeloma (MM) is part of MG, and may not cause
symptoms for a long time and could not be diagnosed until it is in
advanced stage. Common symptoms are unspeciﬁc pain, frequent
infections, anemia (AN) and weakness.

Methods
Methods
The aim of our laboratory is to provide save, effective and
adequate blood and blood products. This has been achieved with the
use of Trima Accel; the recipient is exposed to only one donor which
reduces the infection rates. There is reduced rate of bacterial
contamination by the accomplishment of leuco reduced blood. This
system reduces labor signiﬁcantly within a considerable turnaround
time whereas achieving high product quality. There is insigniﬁcant
wastage and the frequency within which a donor can donate is
increased with a beneﬁt of multiple products.
Results
We have had a total of 60 Apheresis donations each giving 2
doses. 75% of the donations were done by male gender. Among the
25% females most of them had calcium supplemented due to either
numbness, twitching, tingling, spasm of facial muscle, lips and heavy
tongue. Most of them responded to calcium supplementation.
Although the laboratory has not fully moved from the manual
methods the uptake of the new technology is showing good
progress. The manual trends donation were 2018(252 units), 2017
(300 units), 2016(278 units), 2015(433 units) and 2014(424umits);
there is a greater improvement of transfusion practice over the years
with some signiﬁcant improvement with Apheresis system on board.
We aim to in future meet the Hospital demand with increased
platelet component quality and safety, retain a pool of consistent
donors while preventing adverse donor reactions, saving on costs,

We show 3 cases from to the Emergency Department (ED) that
presented hyperproteinemia (HYP) without justiﬁed urgent disease. The
Laboratory Department (LD) has a computer algorithm, that requests a
serum sample for further studies (TP and protein electrophoresis (PE)) in
order to screening MG in HYP from ED over 9 g/dL cases.
Results
1: Male, 51 y.o., attended for dyspnea. He was diagnosed of
respiratory infection, presenting TP: 9.4 g/dL and creatinine (CR):
1.1 mg/dL. In a second consultation, the patient presented acute
kidney failure with preserved diuresis and CR of 5.32 mg/dL. During
admission was diagnosed of MM with a M-spike (MC) IgG-Kappa of
3.3 g/d, with proteinuria and bad prognosis. Finally, the patient, after
suffer a free light chain escape, died.
2: Woman, 45 y.o., consulted for abdominal pain. AN was
observed, hemoglobin (Hb): 9.9 g/dL, HYP (10.4 mg/dL), and CR
levels within normality. The LD requested a study of HYP, detecting a
IgG-Kappa MC of 4.6 g/dL. The patient began chemotherapy without
incidents and with good response. Currently she presents negative
immunoﬁxation.
3: Male, 84 y.o., went to the ED with dyspnea; LD results: AN (Hb:
6.9 g/dL) and TP of 10 g/dL with normal CR. He was admitted for the
study of AN and ﬁnally was diagnosed of MM with bone inﬁltrations.
In this case the forecast was favorable.
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Conclusions
Given an HYP result in an ED blood assay, additional studies must
be run regardless of the patient's age, to ﬁnd out it cause, since it can be
a potentially serious hidden disorder such as MM. We strongly
recommend performance a PE in patients from ED with TP over 9 g/dL.

complements the derived ﬁbrinogen obtained from PT. Furthermore,
it would offer clinically relevant information for those patients to
whom only APTT is requested. Therefore, estimating ﬁbrinogen from
APTT should be an option to consider in the daily routine of the
clinical laboratory.
doi:10.1016/j.cca.2019.03.817

doi:10.1016/j.cca.2019.03.816
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^
Estimation of ﬁbrinogen concentration from activated partial
thromboplastine time

W043
^
Are the platelet indices useful biomarkers of arteriovenous ﬁstula
thrombosis in hemodialysis patients?

S. Garcia, V. Ortiz, A. Molina, A. Merino, S. Fumanal, M. Arnau, J.L.
Bedini
CORE Laboratory, Biomedical Diagnostic Center, Hospital Clinic of
Barcelona, Spain
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a
Department of Clinical Biochemistry and Immunology, University
Clinical Center Sarajevo, Sarajevo, Bosnia and Herzegovina
b
Department of Medical Biochemistry, Faculty of Medicine, University of
Sarajevo, Sarajevo, Bosnia and Herzegovina

Background-aim

Background-aim

Fibrinogen is an essential component in the haemostasis process.
It is one of the main tests in the screening of the haemostasis
function. The technique most used is based on the Clauss method.
However, there are some laboratories that use the ﬁbrinogen derived
method, which is a low-cost technique estimated from the
prothrombin time (PT) results.
The objective of this work is to evaluate the possibility of
estimating the ﬁbrinogen concentration from the activated partial
thromboplastin time (APTT) results.

Platelet indices: total platelet count (PLT), mean platelet volume
(MPV), platelet distribution width (PDW) and plateletcrit (PCT) are
potentially useful biomarkers for the early diagnosis of thrombosis.
The native arteriovenous (AV) ﬁstula is the gold standard of access to
the blood stream for patients on hemodialysis (HD), and its frequent
complication is thrombosis. This study aimed to determine the
alterations of platelet indices in hemodialysis patients with AV ﬁstula
thrombosis.
Methods

Methods
PT, APTT and Clauss ﬁbrinogen were performed over a total of
100 plasma samples from normal control patients. The instrument CS
5100 (Siemens) was used together with the following reagents:
Thromborel (PT), Actin FSL (APTT) and Thrombin (ﬁbrinogen).
In this study, we performed a linear regression model of the
absorbance change (from both PT and APTT) against the Clauss
ﬁbrinogen results. From both models we obtained an equation that
we used to estimate the concentration of ﬁbrinogen.

The clinical cross-sectional, descriptive and comparative study
included 100 patients, of both sexes, average age from 20 to 65 years
of age, who are admitted to, in the period of four years, the Clinic of
Hemodialysis, University Clinical Center Sarajevo (UCCS). Patients
were divided in two groups on basis of established AV ﬁstula
thrombosis. The study group included 34 patients with conﬁrmed AV
ﬁstula thrombosis. The control group included 66 patients without
AV ﬁstula thrombosis. The venous blood sample was collected prior
to the hemodialysis procedure.

Results

Results

The results of PT, APTT and ﬁbrinogen obtained from the samples
analyzed showed an average of 13.6 s; 33.15 s and 2.5 g/L, a
minimum value of 12.2 s; 30.3 s and 1.61 g/L; and a maximum value
of 15 s; 36 s and 3.58 g/L, respectively.
From the regression model performed, we obtained a coefﬁcient
of determination (R2) of 0.929 for the estimation based on the APTT,
and 0.885 for PT. The sum of the differences between the estimated
value of ﬁbrinogen and the measured one was 0.01 for the APTT
model and 0.14 for PT.

The mean PLT (185.66 ± 60.26 × 10e9/L vs. 231.62 ± 65.56 ×
10e9/L) was signiﬁcantly lower (p = .001), while the mean MPV
(8.48 ± 0.72 vs. 6.69 ± fL 0.52 ﬂ) was signiﬁcantly higher (p =
.0001) in patients undergoing chronic hemodialysis with thrombosis
of AV ﬁstula in relation to the control group. The optimal cut-off
value for PLT in differentiating patients on chronic hemodialysis with
established thrombosis of AV ﬁstula amounted to 180.0 × 10e9/L
with a sensitivity 81.5%, speciﬁcity 55.9%, positive predictive value
77.9%, negative predictive value 61%. By using a cut-off value 7.395 fL
for MPV, sensitivity was 97.1%, speciﬁcity was 95%, positive
predictive value was 97%, negative predictive value was 98% in
differentiating patients on chronic hemodialysis with established
thrombosis of AV ﬁstula.

Conclusions
The results of this work show that the absorbance change of the
APTT is a good estimator for the concentration of ﬁbrinogen, since
there is a high correlation between both variables. In addition, APTT
results show a better ﬁt to the real ﬁbrinogen concentration than the
model based on PT.
The estimation of ﬁbrinogen from APTT may have important
practical applications, since it provides additional value that

Conclusions
Platelet counts and mean platelet volume can be used as effective
biomarkers of arteriovenous ﬁstula thrombosis in patients undergoing chronic hemodialysis treatment, noting that there is a greater
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diagnostic potential for differentiation of arteriovenous ﬁstula
thrombosis in mean platelet volume.

venipuncture. New morphological parameters such as MDW should
be evaluated according to the EDTA tube used, since the concentration of potassium salt could interfere in the results.

doi:10.1016/j.cca.2019.03.818
doi:10.1016/j.cca.2019.03.819
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^
Inﬂuence of K2-EDTA and K3-EDTA tubes for monocyte distribution width measurement
M. Lopez-Molina, X. Tejedor Ganduxé, A. Martínez Iribarren, M.
Espinosa, S. Torres, M. Sala, C. Fernandez, C. Abadia, M. Llopis, C.
Morales-Indiano
Haematology-CoreLab Department, Clinical Laboratory Metropolitana
Nord (LCMN), Hospital Universitari Germans Trias i Pujol, Badalona,
Barcelona, Spain
Background-aim
Ethylenediaminetetraacetic acid (EDTA) is the anticoagulant of
choice for haematology testing. Mainly, EDTA comes in blood tubes
as dipotassium (K2) and tripotassium (K3) salts. It has been
recognized that potassium's concentration salt may affect the
accuracy of cell blood counting, cell sizing and probably its stability.
EDTA-salt may cause shrinkage of erythrocytes, affect mean corpuscular volume and mean platelet volume. These effects are more
signiﬁcant in K3-EDTA than in K2-EDTA. Monocyte Distribution
Width (MDW) is a new morphology parameter available on the new
DxH-900 haematology analyzer of Beckman Coulter, which could
potentially be useful for early sepsis detection.
The aim was to evaluate the differences in MDW using 2 different
EDTA-tubes (K2 and K3 salts) and to study its stability over time in
both anticoagulants.
Methods
25 healthy volunteers (80% women) were studied. For each one
we recollected two different EDTA-tubes (K2 and K3, BD
Vacutainer®). Samples were tested at different times (0 h (h), 1 h,
2 h, 4 h, 6 h, 8 h, 24 h and 48 h) and stored at room temperature
during the study. All samples were run on the DxH-900 Analyzer
(Beckman Coulter; Miami, FL, USA). The differences between K2 and
K3 at time 0 h were assessed by paired Student's t-test. Signiﬁcant P
values were values below 0.05. To assess stability, the percentage
change [(the mean of result at time X – mean of result at 0 h)/mean
of result at 0 h]*100 was calculated. We established a signiﬁcant
difference for MDW when the change percentage (CP%) was N10%.
Results
A signiﬁcant 2 points difference was found between K2 and K3 for
MDW at 0 h (K2: 16.12 ± 1.57 vs K3: 18.33 ± 1.75;p b .001). This
difference was maintained for most of the analyzed times. The value
of the MDW remained stable until 8 h in both EDTA-tubes (CP%-K2:
1 h = 5.2%; 2 h = 2.6%; 4 h = 5.0%; 6 h = 6.4%; 8 h = 8.4%; 24 h =
19.4% and CP%-K3: 1 h = 4.2%; 2 h = 2.6%; 4 h = 5.3%; 6 h = 5.9%;
8 h = 8.6%; 24 h = 19.8%).

W045
^
Hemolytic anemia caught by every member of family caused by
metallic elements
C. Malem
Laboratory ¨Claudio Malem & Partners¨
Background-aim
Six adults patients who came to our country from the developing
country with very strong mining industry, as tourists were studied.
All of them residents in an urban area, belonging to middle class
strata of society with good to regular nourishment.
At the start of this study they all presented moderate to severe
anemia, moderate leucocitosis, severe thrombocytopenia accompanied with macrocitic elements with very high levels of plasmatic
homocystein, hepatic proﬁle including pancretic amilasa, CPK, LDH
above normal.
Besides, an investigation about the housing conditions and family
structure (autonomy and leadership of the members) was carried
out to understand the dynamic relationship of all the family
members in the house, hygiene, clothing and every day feeding
habits of the family group.
All these conditions contribute in a notable way to the patients
welfare, but there was a fact which was not taken in to account, the
presence of aquiferous efﬂuents near the family house containing
high concentrations of cadmiun (Cd) and mercury (Hg). It is caused
by a mining company nearby where precious metal elements are
extracted. The parents even decided to have the spleen removed
because of a mistaken diagnosis due to the high value of the
enzimatic proﬁle and the bad health condition of the parents.
It was decided to radically change the nourishing diet changing it
for the ingestion of nutriments of protein origin, vegetables and dairy
products and to accompany the family giving help and support.
Methods
As a ﬁrst step, it was decided to radically change the nourishing
diet for the ingestion of nutriments of protein origin, vegetables and
dairy products.
During the ﬁrst 60 days ferrous fumarat and folic acid was used to
raise the hemoglobin level whose value was between 8 and 9 g/dl for
men and 7–7,5 g/dl for women, also a minimum dose of
acenocumarol (adjusted to INR) was used to prevent thrombotic
effects in the parents.
At the next blood control, all the hematological values were
consequently changing and the presence of Cd and Hg diminished
remarkably, that’s why it was decided to suspend the ferrous
fumarat, folic acid and acenocumarol, thus allowing the new diet
perform the corresponding supply and also to control the patient's
health condition in the future.

Conclusions
Results
In our preliminary study, we found signiﬁcant differences in the
MDW over 2 points between K2 and K3 EDTA-tubes in most of the
analyzed times. MDW showed CP b 10% in the ﬁrst 8 h of the

After 90 days, when the corresponding blood control was done,
normal analytical values were achieved: 12–13,5 g/dl for men and
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11,5 g/dl (in average) for women, accompanied with normocitic
elements and values of count of thrombocytes between 220 and 400
× 109/l, the homocystein value diminished remarkably to minor
values as those estimated as reference ones, in the corresponding
values to each patient, according to sex and age.

mutations were found (APC; 2,70 ± 0,30), while 17,8% were
^
heterozygous (APC; 2,67 ± 0,26) and 1,2% homozygotes (APC; 2,65
^
± 0,12). Finally, no person was found with the mutation Y1702C.

Conclusions

Our results conﬁrm the previously obtained data regarding the
utility of the determination of mutation C1691G N A since the
average value of resistance to APC is b2,3. This points out a major
risk in these patients to present thrombotic episodes. Nevertheless,
regarding mutation H1299R the average values of resistance to APC
is N2,3. This questions the theory that this mutation increases such
risk and the clinical utility of its determination. Lastly, we did not
ﬁnd any patient with mutations in Y1702C.

All these adults, as a ﬁrst step, changed their housing place, now
far from the mining activity. By going on the right diet, they
recovered health and activity mainly recovering bones strength and
diminishing the plasmatic homocystein normal manageable values
so as to prevent future thrombotic events.

Conclusions

doi:10.1016/j.cca.2019.03.820
doi:10.1016/j.cca.2019.03.821
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^
The clinical utility of the determination of the factor V Leiden
mutations H1299R and Y1702C
A.B. García-Ruanoa, L. Entrenab, M.d.M. Maldonadoa, P. Antoniob, T.
De Haroa
a
Hospital Universitario San Cecilio, Spain
b
Hospital Universitario Virgen de las Nieves, Spain

W047
^
Use of ﬂow cytometry and aggregatometry methods for the
assessment of platelet haemostasis in children with essential
thrombocythemia
D. Polokhov, N. Ershov, A. Poletaev, N. Smetanina, M. Panteleev
Federal Research and Clinical Centre of Pediatric Haematology,
Oncology and Immunology, Moscow, Russia

Background-aim
Background-aim
During the haemostasis, the factor V will be deactivated by the
activated protein C (APC) in order to prevent the forming of a blood
clot that could alter the cardiovascular stability. A mutation of the
factor V Leiden leads to a synthesis of an abnormal factor V which
would be resistant to the deactivation forced by the APC.
The mutation C1691G N A of the factor V Leiden is one of the most
common reasons of the appearance of clotting abnormalities.
Approximately, 5% of the Caucasian population has a mutated copy
^
(heterozygosity) of factor V Leiden. That is the reason why their
study is requested whenever exists the suspicion that a patient could
have a thrombotic risk factor.
The relationship between the mutation C1691G N A and the value
of the APC was already described. But there are no data on what
happens with the new studied mutations H1299R and Y1702C.
Evaluation of the clinical utility of the determination of the factor
V mutations H1299R and Y170C.
Methods
Retrospective study (September 2017 – February 2018) of the
requests presented in the Genetics Unit of the Clinical Analysis
Services of the Hospital Universitario San Cecilio (Granada/Spain) for
the investigation of the mutations of the factor V and the resistance
to the APC.
Detection of mutations: simultaneously with the kit Anyplex TM
II Thrombosis SNP Panel Assay by means of a real time PCR.
Measurement of APC resistance with the Immunochrom APC
Response assay: Immunochrom APC Response kit.
Results
The analysis comprised 501 patients. Relating to mutation
C1691G N A, 2,76 ± 0,17 were found in the resistance value of
protein C. The protein C resistance of 7,8% of the heterozygous were
^
1,74 ± 0,081. Relating to mutation H1299R, in 81% of the patients no
^

Childhood essential thrombocythemia (ET) is an extremely rare
chronic myeloproliferative disorder. Patients with ET suffer from
both bleeding and ischemic complication. To get insight into the
mechanisms of these disorders, we investigated blood samples of
children with ET.
Methods
Ten children were examined. The median age of ET debut was 8
years (range 2–15 years). The gender composition was 4 boys and 6
girls. In 4 patients, disease progressed without clinical (group 1). In 3
boys had ischemic symptoms: erythromelalgia, chest pain, headaches (group 2). In 3 girls hemorrhagic type: ecchymosis and/or
nosebleeds of different severity (group 3). We used platelet
aggregation (PA) with collagen, ADP and ristocetin and ﬂow
cytometry-based platelet function analysis (FC) in rest and after
activation with collagen+TRAP-6. Control groups (CG) for PA and FC
included 14 and 47 healthy children.
Results
The median number of platelets in the debut in groups 1, 2,
and 3 were 1348 th/μl, 1594 th/μL, and 2000 th/μl, respectively. PA
in response to collagen, ADP and ristocetin in the 10 examined
patients was decreased in all patients compared with the CG.
There were no differences in PA between the patients group. 9
patients were examined by FC. There were no signiﬁcant
differences in PAC1 and the number of dense granules at rest
when compared with the CG and between the groups of patients.
PAC1 and the volume of dense granule release after activation was
not signiﬁcantly different in the whole patient cohort compared
with the CG, but both were signiﬁcant decrease after activation in
the 3 patients with hemorrhagic symptoms compared with the 6
patients without it.
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Conclusions

W049
^

Aggregation is reduced in all patients compared to controls. In 3
children with hemorrhagic manifestations: 1) the average number of
platelets is higher than in children without them; 2) PAC-1 and the
volume of dense granule release after activation are reduced in
comparison with 6 patients without hemorrhages. Our data suggest
possible causes of bleeding in essential thrombocythemia and the
possibility of using ﬂow cytometry for risk assessment.

Assessment of the possibility to detect samples with increased
band count on the UniCel DxH 800 Beckman Coulter in automatic
mode

doi:10.1016/j.cca.2019.03.822

W048
^
Evaluation of the platelet count with the Sysmex DI-60 system
G.L. Salvagnob, M. Puccib, D. Veneria, A. Bonalumia, D. Alzettaa, G.
Lippib, F. Dimab
a
Hematology Section, Department of Medicine, University of Verona,
Italy
b
Section of Clinical Biochemistry, Department of Biomedicine and
Movement Neurosciences, University of Verona, Italy
Background-aim
Although automatic platelet (PLT) count is now the most
widespread approach in clinical laboratories, optical analysis of
peripheral blood smears remains the methodological reference
technique for rapid and accurate diagnosis of hematological diseases.
New semi-automatic tools have recently been introduced to improve
microscopic examination, thus reducing the turnaround time and
inter-individual variability on optical analysis. The aim of this work is
to compare the automated Sysmex XN (Sysmex, Kobe, Japan) and
the semi-automated Sysmex DI-60 (Sysmex, Kobe, Japan) for platelet
counting.
Methods
We randomly selected 90 blood samples of hospitalized patients,
which who did were free from platelet aggregates. Platelet counting
was performed with Sysmex XN system and then blood smears were
assessed using DI-60 for semiautomatic platelet enumeration.
Results
PLT XN values (median 86.5, range 0-355 × 10^9/L) have a
similar distribution to that of DI-60 (median 69.5, range 0-325 ×
10^9/L). Passing-Bablok regression analysis showed good comparability: r = 0.964, slope 0.92 (95% CI, 0.86 to 1.00), intercept 0.11
(95% CI, −4.63 to 4.55). The Bland-Altman plots revealed an average
bias of −8.7 PLT x10^9/L (95% CI, −13.9 to −3.43).
Conclusions

V. Burovad, D. Sukhachevc, D. Kovchenkod, E. Khalyuzevad, D.
Butlitskia, V. Gerasimenkoa, E. Sukhachevab
a
BC LLC, Moscow, Russia
b
Beckman Coulter Eurocenter, Nyon, Switzerland
c
LabTech Ltd., St. Petersburg, Russia
d
LLC «GlobusMed», St. Petersburg, Russia
Background-aim
For high-throughput laboratories, it is difﬁcult to identify patients
with increased band count without performing blood ﬁlm review,
which is time-consuming and requires manual steps. UniCel DxH 800
provides 56 @Cellular Morphometric Parameters (@CMP) for leukocytes differentiation, which potentially may help detect the presence
of abnormal cells. The goal of the study was to investigate if @CMP,
together with other parameters can be used to estimate the
probability of increased band count in blood specimens.
Methods
Data from 2384 patients were used as training set: 1350 women,
^
^
1034 men (1533 adults, 851 children 1–15 years old). The time from
^
^
blood draw to sample analysis ranged from 2.5 to 8 h. Blood ﬁlms were
prepared for all samples and microscopic review was performed to
identify samples with increased band count. MedCalc statistical
software (ver. 17.2, Ostend, Belgium) was used for analysis.
Results
In 36 patients from the training set, increased band count was
detected (from 7 to 21). We developed regression model to
discriminate samples with N6% of bands from samples with normal
band count (≤6%). This model included 2 @CMP (@MN-V-MO – Mean
Monocytes Volume; @SD-V-MO – SD of Mean Monocytes Volume)
and 2 IVD parameters NEUT# and WBC. Following results were
obtained for training set: 117 true positive (TP), 4 false negative
(FN), 1138 false positive (FP), 1125 true negative (TN). Sensitivity
^
^
and speciﬁcity were 96.69% and 49.71%, respectively. To verify
prospectively the performance of the model, the equation was
included in the LIS and applied to 10,192 patients. From this cohort,
327 samples with bands N6% were detected (TP-306, FP-3295, FN-21,
^
TN-6570). Among FP, there were samples with atypical mononuclear
^
cells, metamyelocytes and myelocytes according to morphological
analysis; among FN –samples with Pelger cells, atypical mononuclear
cells and myelocytes. Speciﬁcity and sensitivity in this case were
66.6% and 93.6%, respectively.
Conclusions

In agreement with previous evidence, a high correlation and an
excellent analytical agreement emerged from our study. Less
satisfactory agreement was also noted in samples with substantially
increased platelet count.

Our approach to detect samples with high band count may be
useful in routine practice to reduce the number of unnecessary blood
ﬁlm review and improve the laboratory efﬁciency*.
*Requires validation through a controlled clinical trial.
@For research use only. Not for use in diagnostic procedures.

doi:10.1016/j.cca.2019.03.823

doi:10.1016/j.cca.2019.03.824
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^
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^

The results of hemoglobin variant analysis in a routine laboratory
in a year period

Establishment of hematological reference intervals for healthy
adults at Tribhuvan University Teaching Hospital, Kathmandu,
Nepal

T. Villalba Hernandezb, A. Fernandez Uriartea, J. Medina Ugarellib, M.
Diaz Vallsb, J. Roige Buixadea
a
Catlab AIE, Terrassa, Barcelona, Spain
b
Hematology, Catlab AIE, Terrassa, Barcelona, Spain

K. Acharya, B.K. Yadav, V.K. Sharma, E.T. Tuladhar, M. Raut, A.
Bhattarai
Department of Biochemistry, Maharajgunj Medical Campus, TU Teaching Hospital, Kathmandu, Nepal

Background-aim
Background-aim
Hemoglobin (Hb) molecule is made up of four protein subunits
(globin) and four hemo groups. Aproximately 98% of erythrocyte's
Hb is HbA (〈2®2). Remaining 2% are HbA2 (〈2™2) and fetal
hemoglobin (HbF; 〈2©2). Globin chains are encoded in groups of
genes in chromosomes 11 (2 genes for ® chains) and 16 (4 genes for
〈 chains). Mutations in those genes cause congenital hemoglobinopathies and the consequences may result in structural defects of the
protein (HbS, HbC…), decreasing of Hb synthesis (thalassemia), both
(thalassaemic hemoglobinopaties) or hereditary persistence of fetal
hemoglobin. Clinical manifestations can vary from asymptomatic
carriers to transfusion-dependent patients with a high risk of life
threatening complications. Also, variant hemoglobins can interfere
with other measurements, as glycosilated hemoglobin (HbA1c).
Methods

Reference intervals (RI) for hematological parameters are important
for the proper diagnosis and monitoring of the patients. The right
interpretation of the several laboratory values depends mainly on the
locally derived reference interval. Till date, there is no any single study
established the reference interval for the hematological parameter in
Nepal. All most all of the medical laboratory uses the reference interval
provided the manufacturing company which is very different from Nepal.
Therefore, this study was designed to establish the gender and agespeciﬁc hematological reference intervals of healthy adult population of
Nepal
^
Methods
A cross sectional study was conducted from the apparently healthy
adult visiting Tribhuvan University Teaching Hospital and living nearby
it. About 6 ml blood samples (3 ml in EDTA-tube and 3 ml in serum
separating gel tube) were collected from all the participating individuals.
Hematological cell counts were analyzed by using Sysmex haematology
analyzer as per given manual. Serum iron and Ferretin were assayed in
Vitrous 3600 and BT 1500 fully automated analyzer, respectively.

In our laboratory, hemoglobinopaty studies are requested in three
settings: variant Hb peak detected in HbA1c tests, mean corpuscular
volume (MCV) b75 ﬂ without iron deﬁciency, clinicians' requests for
patient diagnosis or family studies purposes and HbS quantiﬁcation
to adjust treatment.
Analyzers: Blood count (CBC): Sysmex XN (Roche), HbA1c tests
and variant Hb: HPLC D-100 and D-10 (Bio-Rad), Alkaline electrophoresis (Hidrasys), 〈-Thalassemia molecular study: kit 〈 globinstrip assay.
^
In the laboratory reports, in addition to the percentages of the
different hemoglobins and the description of the electrophoresis we
decided to scan and attach reports from the analyzers (HPLC and
electrophoresis) in pdf format so the clinicians could have a better
knowledge of the Hb pattern. Previously we published in our website
an informative document about these analyses and how to interpret
the reports.

There was a signiﬁcant difference between male and female for
most of the hematological parameter including serum iron and
ferretin (p-value b.05). This study also demonstrated the lower level
^
of Hb and MCV in Nepalese women and some were even under mild
to moderate level of anemia deﬁned by WHO. Most of the elevated
hematological analytes were encountered higher in males than in
females except platelets.

Results

Conclusions

1042 HPLC hemoglobinopathy studies have been run in our
laboratory during 2018. 19.6% were secondary to peak detection. 143
patients were diagnosed as carriers of ® thalassemia and 16 of ® ™
thalassemia. 150 electrophoresis were performed: 75 het HbS, 20 het
HbC, a miscellanea of Hb E, D, J, Lepore… accounting for 22 samples,
12 rapid migration Hb unidentiﬁed and 5 samples without abnormal
bands. 〈 globin studies (n = 133) yielded 14 homo del 3.7 kb, 60 het
del 3.7 kb, 8 other mutations and 50 studies without abnormalities.

The reference intervals derived by this study are different than
the currently used RI which is provided by the manufacturing
company. Our study also demonstrated that most of the hematological parameter has different RI for males and females and therefore, it
is advised to use locally derived RI for the proper interpretation of
the results obtained by laboratory.

Results

doi:10.1016/j.cca.2019.03.826

Conclusions
In our area there is a great variety of abnormal hemoglobins,
about 400 new ﬁndings for a whole 395,000 CBC a year. The addition
of pdf reports offers a better traceability, ease of interpret results and
improves communication between clinicians and laboratory staff.
doi:10.1016/j.cca.2019.03.825
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The impact of training workshops and locally adopted international standardized guidelines on coagulation specimen rejection
rates
M. Du Toitc, A.D. Jaftaa, A.E. Zemlinb
a
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(NHLS) and University of Stellenbosch, Tygerberg Hospital, Cape Town,
South Africa
c
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Background-aim
The correct identiﬁcation of all pre-analytical variables that can
adversely affect coagulation specimen quality is of paramount
importance. Heterogeneity among laboratory personnel with regards
to the knowledge of coagulation pre-analytical variables can lead to
inconsistent identiﬁcation of these variables and spurious test
results. The aim of this study was to determine the impact of a
training workshop on coagulation specimen rejection rates and to
ascertain the level of knowledge and understanding of laboratory
personnel concerning coagulation sample rejection criteria.
Methods
Initially, a retrospective audit was performed where coagulation
specimen rejection data was collected over a period of three months.
Training workshops and evaluation sessions were subsequently
presented and the adherence to International Organization for
Standardization (ISO) guidelines for coagulation specimen rejection
was emphasised. A revised standard operating procedure for preanalytical variables and coagulation specimen rejection criteria was
then implemented and a repeat audit was performed.
Results
The coagulation specimen rejection rate prior to the presentation
of the training workshops was 11.34%. Following the introduction of
training workshops, the coagulation specimen rejection rate increased to 17.42%. Evaluation sessions performed before and after
the training workshops revealed an overall 95% improvement in
knowledge among the attending laboratory personnel.
Conclusions
Training workshops were performed to highlight the need for
correct identiﬁcation of pre-analytical variables that impair coagulation specimen quality. The signiﬁcant increase in the coagulation
specimen rejection rates following these workshops demonstrates
their success in educating laboratory personnel. As many preanalytical variables occur outside the laboratory environment, these
workshops will need to be extended to phlebotomists and clinicians
who are responsible for the initial blood collection.
doi:10.1016/j.cca.2019.03.827
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^
Homogeneity and stability of hemoglobin E in prepared blood
material when characterized by DCIP, micro column and capillary
electrophoresis
N. Apiratmateekula,b, J. Tokhama, K. Kongrosa,b, W. Treebuphachatsakula,b
a
Reference Material and Medical Laboratory Innovation Research Unit,
Thailand
b
Reference Material and Medical Laboratory Innovation Research Unit,

Department of Medical Technology, Faculty of Allied Health Sciences,
Naresuan University, Phitsanulok, Thailand
Background-aim
Thalassemias are inherited blood disorders and hemoglobin E (Hb
E) is a common type that found in Thailand, Laos, and Cambodia.
Several techniques are used to diagnose for Hb E such as
dichlorophenol indophenol precipitation (DCIP), micro column
(MC) and capillary electrophoresis (CE) are useful to screen for
thalassemia carrier, to identify abnormal hemoglobin in prenatal
testing, and to manage thalassemia patients in hospital settings. This
study aims to investigate on homogeneity, stability and characterization of Hb E in blood material that prepared by using donated
blood from blood bank.
Methods
Hb E was screened by DCIP and MC while Hb E typing was quantiﬁed
by CE. Normal blood and Hb E blood samples were used and prepared in
phosphate buffered saline (PBS) with and without preserved by 0.02%
NaN3. Homogeneity and stability were investigated for 8 weeks by
following the statistical analysis of ISO Guide 35 and according to
guidelines of reference material production by ISO 17034.
Results
The results shown prepared blood materials in PBS with and
without 0.02% NaN3 were homogenized in those with Hb E positive
and Hb E negative results by DCIP, MC and CE. HbE in blood materials
was stable up to 8 weeks when determined by DCIP and MC while
the stability of HbE positive in quantiﬁcation by CE was lower than 4
days. However, the level of Hb E was in the carrier interpretation
range with Hb E 15–24% at 8th week. Decreasing rate of Hb E in
^
blood materials with buffer and 0.02% NaN3 was lower than those in
buffer without 0.02% NaN3.
Conclusions
Blood material with and without Hb E could be prepared in PBS
with 0.02% NaN3 and used for Hb E screening by DCIP and MC up to
8 weeks and lower than 4 days for CE. Prepared blood material
obtained from this study may be useful for using as material in
proﬁciency testing or inter-labs comparisons for Hb E testing.
doi:10.1016/j.cca.2019.03.828
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^
Comparison of automatic peripheral blood smear to manual
blood smear technique
E. Avcib, B. Unver Kolumana, R. Narb, H. Aybekb, S. Demİrb
a
Hematology Department, Faculty of Medicine, Pamukkale University,
Denizli, Turkey
b
Medical Biochemistry Department, Faculty of Medicine, Pamukkale
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Background-aim
A manual blood smear review (MBSR) is deﬁned as the attentive
and careful microscopic analysis of a well-prepared and stained
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smear of peripheral blood, with the objective of seeking morphological changes relevant to the diagnosis and monitoring of patients.
Over the last few years, the performance and abilities of automatic
haematology analyzers have improved considerably. Although they
still cannot identify all morphological abnormalities that may occur
in peripheral blood, they can reliably decrease the MBSR without
sacriﬁcing quality. For this purpose, we evaluated Mindray BC6800
peripheral smear performance simultaneous MBSRW by a
hematologist.
Methods
The examination was conducted in the haematology unit of
biochemistry laboratory of Pamukkale University Hospital. For each
sample, a blood smear was prepared and stained using the Mindray
6800 BCE automatic slide maker-stainer (Mindray Corporation,
China). From each sample manual blood smear was prepared
manually by the wedge-spread ﬁlm technique, using the MayGrunewald & Giemsa stains. All review was done by a single-blind
hematologist.
Results
Thirteen slights were analyzed. Automatic peripheral smear and
manual smear were good correlated. Platelet count similar to each
other. Platelet count and images more clear than the manual smear.
Erythrocyte morphology was similar in two review slights. The side
ﬁelds of the slights were not appropriate to evaluate, because of
smear techniques. The central area, which the erythrocytes were
more clear and selectable, was enough for the understanding the
erythrocyte morphology. In some areas, artifacts were present to
inhibit the evaluating these ﬁelds. Another rare cell etc. eosinophil
was more apparent and clear in the automatic peripheral smear.
Manual blood smear more effective to evaluate leucocytes morphology. We reached two hundred cell counts in manual blood smear,
but in automatic smear, we sometimes could not reach this count. In
some areas, neutrophil-lymphocyte discrimination was difﬁcult to
analyze.
Conclusions

Background-aim
Patients with systemic lupus erythematosus (SLE) are subject to
signiﬁcant morbidity and mortality due to atherosclerotic diseases,
which cannot be fully explained by traditional risk factors. Thrombin
generation test (TGT) is a global haemostasis test providing
information about the speed and amount of generated thrombin in
plasma. Our aim was to ﬁnd out whether results of this test might
differ in patients with SLE as compared to healthy individuals and to
see whether TGT parameters are associated with thrombotic
episodes in SLE patients.
Methods
Forty-six patients with SLE not taking anticoagulants and 70 age
and sex-matched healthy controls were enrolled. Thrombin generation using the calibrated automated thrombogram (CAT) assay was
performed using platelet poor plasma and results were evaluated by
the Thrombinoscope software. Lagtime, endogen thrombin potential
(ETP), peak thrombin, time-to-peak and velocity index were
calculated. Clinical parameters including age, sex, BMI, smoking
habit, traditional risk factors, thrombotic history and disease activity
were registered.
Results
In SLE patients lagtime and time-to-peak parameters were
signiﬁcantly prolonged, while ETP was signiﬁcantly reduced as
compared to controls (p b .0001).
TGT parameters showed signiﬁcant positive correlation with BMI
and CRP in patients and in controls, as well. The presence of lupus
anticoagulant increased lagtime and time-to-peak parameters signiﬁcantly, while the presence of anticardiolipin antibodies was
associated with signiﬁcantly lower ETP. SLE patients with history of
thrombotic events had signiﬁcantly higher ETP values, pregnancy
morbidity was associated with elevated peak thrombin levels.
Conclusions

The efﬁciency and reliability of this analyzer in performing
peripheral smear and found acceptable with the need to review a
stained blood smear. Additional, we need further examinations to
obtain additional information on selected cases.

In patients with SLE, the extent of TG was signiﬁcantly lower as
compared to controls, which might be associated with the presence
of antiphospholipid antibodies. The history of thrombosis or
pregnancy morbidity was associated with increased TG, indicating
that the test might be suitable for identifying those with elevated
thrombotic risk in this patient population.

doi:10.1016/j.cca.2019.03.829

Funding
NKFI 128582.

W055
^

doi:10.1016/j.cca.2019.03.830

Thrombin generation in patients with systemic lupus erythematosus (SLE)
N.K. Tóthb, T. Tarra, P. Soltésza, L. Lóczib, L. Muszbekb, Z. Bagolyb
a
Department of Clinical Immunology, Faculty of Medicine, University of
Debrecen, Debrecen, Hungary
b
Division of Clinical Laboratory Sciences, Department of Laboratory
Medicine, Faculty of Medicine, University of Debrecen, Debrecen,
Hungary

W056
^
Bone marrow gouty tophi secondary to multiple myeloma
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Gout is a clinical syndrome characterized by recurrent, painful
arthritis caused by deposition of monosodium urate crystals. A
deposit of monosodium urate crystals in patients with
longstanding hyperuricemia is a tophus. The crystals that build
up under the skin may form small white or yellow lumps known
as subcutaneous tophi. We report here a rare case of gouty tophi
in the bone marrow in a patient who was diagnosed with multiple
myeloma (MM).

Improving D-dimer appropriateness by controlling periodicity of
retesting: Prevention is better than cure

Methods

Background-aim

A 67-yr-old woman with monoclonal gammopathy of undetermined signiﬁcance (MGUS) and end-stage renal disease (ESRD)
who has been undergoing dialysis since 4 years ago, was admitted
to the hospital for evaluation of frequent catheter occlusions by
thrombosis. After two-days from admission, she presented the
severe pain of the distal interphalangeal joints of ﬁngers in both
hands. Laboratory ﬁndings were as follows: hemoglobin 9.4 g/dl,
white blood cell count, 7100/ul, platelet count, 146,000/ul, pro^
thrombin time (PT), 9.9 s, activated partial thromboplastin time
(aPTT), 32.0 s, ﬁbrinogen, 295 mg/dL, D-dimer, 9812 ng/mL, antithrombin III, 26%, protein C, 59%, free protein S, 58.8%; blood urea
nitrogen (BUN), 47.9 mg/dL, serum creatinine, 4.88 mg/dL, uric acid,
5.0 mg/dL, IgG, 896 mg/dL, IgA, 181 mg/dL, IgM, 88 mg/dL, free light
kappa chain/free light lambda chain ratio, 0.12, ®2-microglobulin,
28,445.33 ng/mL. Serum protein electrophoresis showed two monoclonal peaks in the gamma region and immunoﬁxation electrophoresis conﬁrmed presence of double gammopathy, IgG-lambda. In
bone marrow aspiration smear, plasma cells accounted for 45.2% of
all nucleated cells.

D-dimer testing in plasma is primarily recommended for ruling out
deep vein thrombosis because of its high negative predictive value.
Due to the relative long half-life (~16 h), closely repeated D-dimer
measurements are useless and retesting within 24 h must be
discouraged. However, this recommendation is often ignored by
clinicians. To improve the appropriateness of D-dimer request in
hospitals served by our laboratory (a 600-bed general hospital and a
200-bed infant-maternity setting), we issued local recommendations
together with acting on the computerized provider order-entry
(CPOE) by implementing a 24 h block on the periodicity of retesting
[the latter not exploited in the Emergency Departments (ED)]. Here we
evaluated the efﬁcacy and cost-effectiveness of these interventions.

S. Carusoa,b, D. Szökea, S. Birindellia, F.S. Falvellaa, A. Dolcia, M.
Panteghinia,b
a
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
b
Specialization School in Clinical Pathology and Clinical Biochemistry,
University of Milan, Milan, Italy

Methods
We recruited data from laboratory information system about
numbers of requested D-dimer tests through the same 9-month
period (Mar-Nov 2017 vs. 2018), before and after the mentioned
interventions. The economic impact of changes in laboratory test
utilization was also estimated.

Results
Results
Bone marrow biopsy revealed focally inﬁltrated plasma cells with
multiple urate crystals (gouty tophi) with foreign body type giant
cells. Immunophenotypic investigation revealed that plasma cells
were CD19-, CD56dim+, and CD45-, and showed cytoplasmic
lambda light chain restriction (tumor burden: 31.5%). No apparent
cytogenetic abnormalities were found in a chromosome analysis and
ﬂuorescent in situ hybridization. She was diagnosed with symptomatic MM and gout additionally, and treated with bortezomib,
melphalan, and prednisone. However, the patient was expired due
to acute gastrointestinal bleeding with hypovolemic shock after 10
days of chemotherapy start.
Conclusions
Gout has been reported as occurring with the hyperuricemia
found in leukemia, polycythemia vera, and MM, etc. Hyperuricemia
is a classic feature of gout, but blood uric acid levels may be normal
during an attack as shown in this case. Metabolic syndrome
including prothrombotic and proinﬂammatory states with gout has
been reported. Gout might be a contributor to increase the
thrombotic tendency.

In the two evaluated periods (2017 vs. 2018), 11,892 and 9051 Ddimer tests were requested, respectively, with a − 23.9% decrease. The
percentage of tests repeated inappropriately (retesting interval b 24 h)
was 11.4% and 3.8% before and after the CPOE modiﬁcation, respectively
(P b .001). After the block implementation, 341 requests did not fulﬁl
the established minimum retesting interval. 50% of them were made by
ED, in which the CPOE modiﬁcation was not implemented, and 38% in
case of patients transfer in another hospital ward. Only 3.5% of tests
repeated after b24 h where justiﬁed because previous samples were not
suitable or for implausible values. A saving of 30,000 €/year due to the
improved prescription appropriateness was obtained, about one third of
which attributable to the control of retesting periodicity.
Conclusions
Our data show that stopping inappropriate D-dimer requests
before they reach the laboratory works properly in improving test
cost-effectiveness without impacting on patient safety. Institutions
should fully exploit the potential of electronic requesting acting as
“enabling factor” for reinforcing educational messages and sustaining
their effects over time.

doi:10.1016/j.cca.2019.03.831
doi:10.1016/j.cca.2019.03.832
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Is red blood cell distribution width (RDW) prognostic marker in
pediatric acute leukemias?

Hypercoagulable state in breast cancer patients

a

d

c

b
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b
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c
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d
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Background-aim
Red blood cell distribution width (RDW) has been already found
as a prognostic marker of many cancer and non-cancer related
diseases. It was found to be a useful marker in risk stratiﬁcation of
chronic myeloid and lymphocytic leukemia in adults and a marker of
a disease activity in hairy cell leukemia. The aim of the study was to
assess diagnostic usefulness of RDW in pediatric acute lymphoblastic
(ALL) and myeloblastic leukemias (AML).
Methods
The present study included 499 healthy individuals and 357
children with newly recognized acute leukemia (including 303 ALL
and 54 AML), both boys and girls, aged 0–18 years old. A
retrospective analysis of red blood cell distribution width (RDW)
and correlation with hemoglobin (Hgb) concentration was performed using Mann-Whitney test, Pearson r-coefﬁcient and ROC
analysis. An impact of RDW on survival and relapse rate was assessed
by Kaplan-Meier survival analysis. A p b .05 was considered
signiﬁcant.
Results
RDW in leukemic children was 16.13 ± 2.39%, whereas healthy
children had RDW of 13.3 ± 0.8%. There was a signiﬁcant difference
in RDW between leukemic and healthy children (p b .0001).
Interestingly, RDW from AML (16.83 ± 0.37%) and ALL patients
(16.03 ± 0.13%) differed signiﬁcantly (p = .02) and was weakly
negatively correlated with hemoglobin concentration (r = −0.27, p
b .0001). Similar correlation between RDW and Hgb was found for
healthy individuals (r = −0.28, p b .0001). RDW had a high
speciﬁcity and sensitivity for diagnosis of acute leukemia. The area
under curve (ROC) was 0.8996. Sensitivity of the test was 82.63% and
speciﬁcity 88.58% at a cut off value of 14.05%. There was no
association between mortality rate or relapses incidences and RDW
at a time of diagnosis, however patients with the highest values of
RDW showed slight trend (p = .19) to have relapse earlier than
children with RDW b17%.
^
Conclusions
Red blood cell distribution width might be helpful in detection
and risk stratiﬁcation in pediatric acute leukemias.

T. Denevaa, S. Stoenchevaa, D. Davchevaa, B. Deleva, E. Belevab
a
Department of Clinical Laboratory, Medical University, University
Hospital “St. George” Plovdiv, Bulgaria
b
Department of Clinical Oncology, Medical University, University
Hospital “St. George” Plovdiv, Bulgaria
Background-aim
Prothrombotic tendency is characteristic of solid tumors. In
cancer patients there is an increased risk up to 4–6 fold for
developing idiopathic thrombosis due to the tumor-associated
prothrombotic status. The transmembrane protein Tissue Factor
(TF) is the physiologic trigger of coagulation in normal haemostasis.
TF is present in plasma in various forms, including microparticles
(MPs) and alternatively spliced TF. TF also plays important roles in
vasculogenesis, metastasis, and tumor-associated angiogenesis. The
aim of the study was to evaluate plasma concentration of tissue
factor antigen (TF-Ag) and tissue factor – bearing microparticles (TFMP) activity in patients diagnosed with breast cancer.
Methods
The study included twenty-ﬁve patients with breast cancer and
an age, sex-matched control group of 25 cases of benign breast
lesions. We evaluated TF-Ag, TF-MP plasma levels and coagulation
parameters including prothrombin time (PT), activated partial
thromboplastin time (APTT), ﬁbrinogen (FIB) and D-dimer levels.
TF-Ag and TF-MP activity were measured by ELISA assay, APTT, PT,
FIB and D-dimers were measured by automated coagulation system
Sysmex CS 2000i.
Results
The plasma levels of MP-TF activity and TF-Ag in the observation
group were signiﬁcantly higher than that in the control group. In the
observation group, the plasma PT and APTT were shortened, and the
levels of FIB and D-dimers were increased; the differences were
statistically signiﬁcant (p b .05). After the Pearson test, the plasma
levels of MP-TF activity and TF-Ag in patients with breast cancer
were negatively correlated with PT and APTT, and positively
correlated with FIB and D-dimers.
Conclusions
Aberrant tissue factor (TF) expression can lead to hypercoagulable state in patients with breast cancer. Based on the ﬁndings it
might be suggested that haemostatic parameters play crucial roles in
invasion and metastases of malignant tumors.
doi:10.1016/j.cca.2019.03.834
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How to deal with samples with errors on APTT, PT and ﬁbrinogen
due to optical clot detection?

doi:10.1016/j.cca.2019.03.833
K. Eeckhout, J. Van Den Bossche, K. Deiteren, R. Malfait, M. Maes
Antwerp University Hospital, Belgium
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Background-aim

Analysis of routine coagulation parameters PT, APTT and ﬁbrinogen (FG) is performed on the automated coagulation analyzer
Sysmex CS5100 (Siemens Healthcare Diagnostics). A limitation of
optical clot detection is the inability to produce correct results in
turbid samples. While recollection not always solves this problem,
mechanical clot detection could be an alternative method.
In our laboratory, samples with no correct result on the Sysmex
CS5100 due to non-interpretable curves, are reanalyzed with the
manual benchtop analyzer STart (Stago). On both analyzers, the
same reagents (with equal heparin and factor sensitivity) are used.
To facilitate the exchangeability and interpretation of results for
clinicians, a correlation-equation is used to convert the results from
the STart.
The aim of this study was to evaluate the stability and
applicability of the correlation-equation, used since the implementation of the CS 5100 (5 years ago), by correlating the converted
STart results with results from the optical analyzer CS 5100 for the
coagulation parameters APTT, PT and FG.

The Sysmex XN-20 haematology analyzer includes a white blood
cell differentiation channel (WDF) which identiﬁes and counts IGs
cells (metamyelocytes, myelocytes, and promyelocyte). The software
reports both the absolute and the relative IG counts. The probability
of the presence of IGs cells is indicated by the “IG present” ﬂag.
Establish a cutoff value for the “IG present” ﬂag reduce the blood
smear reviews.

Methods
Citrated platelet poor plasma of 30 patients, selected to cover the
total measurement range, were analyzed on the Sysmex CS 5100 for
APTT, PT and FG and afterwards on the Stago STart. Statistical
analysis were calculated with MedCalc Statistical Software.
Results
For the 30 included samples, an excellent correlation between CS
5100 and STart was found for APTT with a correlation coefﬁcient of
0,97 (P-value b0,0001). For PT (INR) there was also an excellent
^
correlation coefﬁcient of 0,99 (P b 0,0001). A correlation coefﬁcient
of 0,98 was found for FG (P b 0,0001).

Methods
224 samples were collected in EDTA K2 tubes (BD Vacutainer®,
ref.:367841). All samples were processed on a Sysmex XN-20
analyzer and microscopically reviewed using a CellaVision DM96
digital microscope. The “IG present” ﬂag reported as a percentage
was studied using a ROC curve analysis to detect the presence of IGs
cells. The criteria used to determine a true-positive smear ﬁnding
was a total count of metamyelocytes, myelocytes, and promyelocytes
ε3% stablish by the CellaVision DM96 review. The Sensibility(Se),
Speciﬁcity (Sp), Negative Predictive Value (VPN) and Positive
Predictive Value (VPP) were evaluated to select the optimal “IG
present” ﬂag cutoff point. The statistical study was performed using
Analyze-it®.
Results
From the 224 samples analyzed, 135 samples were positive with
an IGs cells percentage ε3% and 89 samples were negative with an
IGs cells percentage b 3%. The “IG present” ﬂag Area Under the Curve
(AUC) reported as a percentage for the detection of IGs cellsε3% was
0,97 (95% CI, 0,95-0,99). The optimal cutoff value selected was “IG
present” ε5% (Se: 0,837 (95% CI, 0,764-0,895); Sp: 0,955 (95% CI,
0,889-0,988); VPP: 0,966; VPN: 0,794).
Conclusions

Conclusions
With excellent correlation coefﬁcients and no clinical differences
for all tested routine coagulation parameters, we can conclude that
STart is a reliable alternative for the analysis of routine coagulation
parameters for samples with errors due to optical detection on
CS5100. The correlation-equations are stable over time (5 years) and
different lots of reagent.
With the use of the same reagents (same factor and heparin
sensitivity) on both analyzers and a correlation-equation to convert
the results, we can reliably report results to the clinicians even for
turbid samples with reaction errors.
doi:10.1016/j.cca.2019.03.835
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^
“IG present” ﬂag diagnostic accuracy of the haematology analyzer
Sysmex XN-20 for immature granulocytes (IGs) cells
measurement

The “IG present” ﬂag shows a high diagnostic accuracy for IGs
cellsε3% detection with an AUC of 0,97. The implementation of the
“IG present” ε5% cutoff value will reduce the false-positive rates for
this ﬂags with a VPP = 0,966. The “IG present” ﬂag information will
improve laboratory workﬂow with the implementation of “IG
present” ε5% cutoff value that will reduce smears reviews.
doi:10.1016/j.cca.2019.03.836
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Interchangeability between immature granulocytes blood cell
count measured by the Sysmex XN hematological analyzer and
peripheral blood smear microscopic revision
B. Fernández-Cidón, I. Cachón-Suarez, A. Sancho-Cerro, C. ImperialiRosario, D. Dot-Bach, L. Sánchez-Navarro
Hospital Universitary Bellvitge, Spain
Background-aim

B. Fernández-Cidón, I. Cachón-Suarez, A. Sancho-Cerro, C. ImperialiRosario, D. Dot-Bach, L. Sánchez-Navarro
Hospital Universitary Bellvitge, Spain

Immature Granulocytes cells (GIs) (metamielocytes, myelocytes
and promyelocytes) are increased in physiological conditions such as
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pregnancy, but also in pathological conditions such as bacterial
infections or myeloproliferative neoplasm. Peripheral blood smear
microscopic revision is the reference method but he Sysmex XN
analyzer includes a leukocyte cell differentiation channel (WDF) that
identiﬁes and measures GIs cells. The objective of this study is to
assess the interchangeability between GI% measured in the SysmexXN analyzer and the reference method.
Methods
224 blood samples were collected in EDTA K3 tubes (BD
Vacutainer®). Samples were processed by Sysmex XN analyzer.
Peripheral blood smears were stained using May Grunwald and
Giemsa solutions and microscopically reviewed using a CellaVision
DM96. Aberrant results were eliminated using the Bland-Altman
correlation analysis. Interchangeability study was carried out using
the Passing-Bablok non-parametric regression method. The equation
obtained was y = ax + b, where y was the system evaluated (GI%
measured by Sysmex-XN analyzer) and x the reference method
(peripheral blood smear microscopic review). Analyze-it® program
was used for the statistical study.
Results
Of the 224 blood samples analyzed, 8 aberrant results (3.5%) were
eliminated. The interchangeability equation obtained with 95%
conﬁdence interval was: y = 0.6 [0.5–0.75] x + 1.53 [1.39–1.71] %.

current AHA (XE2100) as the reference method and 540 blood
samples were analyzed on both AHA. Outlier data were excluded
prior to evaluation with the Kolmogorov-Smirnov, Passing-Bablok
and Bland-Altman tests according to CLSI H26-A2 to compare the
Systematic Error (SE) of parameters with the speciﬁcations of the
Desirable Biological Variation (DBV) for inaccuracy. A carryover
study was performed according to the CLSI H26-A2 guideline. The
ﬂagging performance of the XN-3100 and the XE-2100 were
compared, using two experienced laboratory technicians as the
reference method.
Results
Within-run %CV values agreed with manufacturer speciﬁcations
(except eosinophils) although MCHC, eosinophils, basophils and
immature granulocytes showed a higher %CV than the DBV. The
between-batch %CV of MCHC and low control Hb exceeded
manufacturer speciﬁcation but were acceptable for the DBV. In the
comparison study all intraclass correlation coefﬁcients were satisfactory for all parameters except for basophils. MCHC and
eosinophils had lower agreement between analysers compared to
other parameters. The SE obtained from Bland-Altman was very
low for most parameters except for MCHC, eosinophils and
basophils. Eosinophils had a lower value of SE than the biological
variability whereas MCHC and basophils exceeded the limit.
Carryover was b0.4 for all parameters. The ﬂagging performance
of the XN-3100 was satisfactory and the overall efﬁciency rates
were high.

Conclusions
Conclusions
Passing-Bablock regression equation for GI% measured by
Sysmex-XN analyzer shows systematic and proportional errors
regarding to the reference method. Taking into account the results
obtained, GI% measured by Sysmex-XN analyzer is not interchangeable with peripheral blood smear microscopic revision results, so it
can't replace peripheral blood smear microscopic review. Despite
this, the implementation of a cutoff value of GI% could be very useful
criteria for smear review and thus improving laboratory workﬂows.

The XN-3100 showed a strong correlation with previously used
XE-2100 AHA. The XN-3100 had a comparable analytical sensitivity
with the XE, with a better analytical speciﬁcity which may lead to
improved turnaround time and throughput. The overall data makes
the XN-3100 suitable for integration into the routine haematology
laboratories.
doi:10.1016/j.cca.2019.03.838

doi:10.1016/j.cca.2019.03.837
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The veriﬁcation study of the new Sysmex XN-3100 automated
haematology analyzer (AHA) with Sysmex XE-2100 and microscopic examination

The value procalcitonin and C-reactive protein as early markers of
bacteraemia among patients with hematological malignancies
receiving chemotherapy: A cross-sectional study
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Background-aim

Background-aim

We performed a veriﬁcation study of the new haematology
analyzer XN-3100 by comparing it with the XE-2100 according to
Clinical and Laboratory Standards Institute (CLSI) and International
Council for Standardization in Haematology (ICSH) guidelines.

The immune system of patients with hematological malignancies
is suppressed during chemotherapy. This renders them vulnerable to
frequent infections especially of the bacterial type. Timely diagnosis
of these infections is difﬁcult, because a severe infection may be
asymptomatic or manifest only in the form of fever or malaise. There
is need for laboratory markers that can detect an infectious process
at an early stage. This study was aimed at determining the value of
using Procalcitonin (PCT) and C reactive protein (CRP), for early
diagnosis of infection in patients with hematological malignancies
receiving chemotherapy.

b

a

Methods
Ten patient samples were tested 10 times consecutively to
evaluate within-run precision. Quality control materials were used
in duplicate over 20 days for between-batch precision. We used the
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Methods
This was a cross sectional study consisting of sixty eight (68)
patients with hematological malignancies. Data from each participant
including sex, age, clinical and laboratory data were collected after
obtaining informed consent. Blood specimens were then collected for
measurement of PCT, CRP and bacteriological analysis. Patients were
divided into two groups; those with a culture positive and negative
result. PCT and CRP concentrations were compared between groups
using t-test and nonparametric statistical tests respectively. The area
under ROC curve, sensitivity, speciﬁcity, likelihood ratio, and Spearman's correlation coefﬁcient were also calculated.
Results
A total of 14 (20.6%) microorganisms were isolated, of which 10
were grampositive bacteria and 4 were gram-negative bacilli. The
mean values of PCT which were 6.1 ng/mL in the bacteraemia group
and 5.1 ng/mL in the non-bacteraemia group, p = .023 and median
CRP values were 24.2 (6.43–48.15) in the bacteraemia and 23.5
(6.03–75.44) in the non-bacteraemia group, p = .832. The area
under curves was 0.52 (95% CI = 0.57–0.84) for CRP and 0.70 (95%
CI = 0.35–0.69) for PCT. PCT value of N4.7 ng/mL is diagnostic for
infections (sensitivity 86%, speciﬁcity 54%) while that of CRP was 21
mg/mL with the sensitivity and speciﬁcity of 64% and 44%
respectively. Elevated levels of PCT as well as fever were signiﬁcantly
associated with bacteremia.
Conclusions
PCT was a more reliable and sensitive marker of bacteremia
among patients with hematological malignancies receiving chemotherapy than CRP.

and meaningful information compared to simple clotting times.
Second, the test monitors total thrombin formation in a period of 1 h
that may or may not correlate with clotting time results. The third
advantage is that clotting times usually do not provide any information
on hypercoagulability, while TGA is useful in this respect as well.
Results
Reproducibility assays carried out on plasma samples provided CV
values between 3.0 and 5.5% in different time parameters (lag time,
timet to peak) and quantity values (Peak thrombin, ETP) that values are
just slightly higher than those of conventionally used clotting assays.
Based on the analysis of human platelets and cultured malignant cell
and their microparticles we drew the conclusion that the lag time and
time to peak parameters are the most sensitive to detect pro- and
anticoagulant changes (Hudák et al., Clin Chem Lab Med, 2017, 55:
1215–1223, Hudák et al., Biomed Res Int, 2017;2017:9795271, Tóth J et
al., Thromb Res, 2017, 158:25–34). In human plasmas the parameters
for the quantity of thrombin formation, peak thrombin and ETP values
proved more valuable in detecting hypocoagulabilty in clinical samples
(Hudák et al., PLoS One. 2017;12(7):e0180477) as well as in patients
treated with anticoagulants.
Conclusions
The analytical performance of the TGA would make it suitable as a
diagnostic test, nevertheless the lack of standardization in activating
components, the variability during sample preparation in cellular
assays and the changes in stored plasma samples as well as the
considerable inter-individual variability in plasma TGA values
hampers its utilization as a diagnostic test.
doi:10.1016/j.cca.2019.03.840

doi:10.1016/j.cca.2019.03.839
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The thrombin generation assay: A research method or a diagnostic test?
J. Kappelmayera, I. Beke Debrecenia, G. Szabóa, R. Hudáka, J. Tótha, Z.
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Background-aim
The clotting time tests measure the time needed for ﬁbrin
formation and have become well standardized assays in the past years
both by mechanic or nephelometric methods. However, for ﬁbrin to be
formed a tiny fraction of the total formed thrombin is sufﬁcient.
The purpose of the study was to evaluate the usefulness of the Stago
thrombin generation assay (TGA) in human and mouse plasma, on
platelets, and on cultured malignant cells and their microparticles.
Methods
The TGA deﬁnitely has three advantages compared to conventional
clotting time assays. First the raw ﬂuorescence data measured by a
ﬂuorimetric substrate cleavage are converted to a kinetic result by
using a software (Thrombinoscope) and this provides more complex

Management strategies of iron deﬁciency in patients undergoing
hemodialysis
E. Karakoub, M. Sonikianc, A. Lekkakoua, I. Papadimitrioub, J.
Skarakisd, N. Trakasb
a
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Athens, Greece
b
Department of Biochemistry, Sismanoglio General Hospital, Athens,
Greece
c
Department of Nephrology, Sismanoglio General Hospital, Athens,
Greece
d
Research and Development Department, DEMO S.A. Pharmaceutical
Industry, Athens, Greece
Background-aim
Anemia in hemodialysis (HD) patients is common and widespread treated with erythropoietic agents. Iron deﬁciency from
various causes, such as erythropoietin (EPO) and blood losses, is
prevalent in HD patients leading to intravenous (IV) iron supplementation. The optimal strategy of IV iron therapy in terms of
maintenance or “load-and-hold” administration was investigated.
Methods
Forteen patients (M/F: 11/3, aged 60 ± 12 years) hemodialyzed
since 69 ± 61 months and treated with recombinant human
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erythropoietin (EPO) alfa and iron intravenously were retrospectively studied for a year. Monthly hematological parameters were
recorded; trimester averages were calculated and monthly EPO and
iron doses as well. Group A (GA) included 6 patients receiving iron as
bolus “load-and-hold” therapy, when serum ferritin levels -measured
every 3 months- were lower than 200 ng/ml; group B (GB) included
8 patients receiving consistent monthly iron therapy.
Results
There was no difference between groups in monthly EPO and iron
doses. MCV increased in both groups (86.67 ± 13.74 to 88.48 ±
13.91 ﬂ and 87.63 ± 2.65 to 92.35 ± 4.05 ﬂ-p = .033 respectively),
but only GB patients showed additional increases in MCH (28.82 ±
1.38 to 30.06 ± 1.34 pg-p = .023), Ht (32.10 ± 3.51 to 35.66 ± 2.74
^
%-p = .033) and Hb (10.60 ± 1.22 to 11.61 ± 0.99 g/dl-p = .043).
Compared with GA, GB patients had higher levels in MCHC (32.56 ±
0.92 vs 31.18 ± 1.20 g/dl-p = .031), in Ht (35.10 ± 2.60 vs 30.12 ±
4.82%-p = .03) and Hb (11.35 ± 0.88 vs 9.38 ± 1.64 g/dl-p = .013),
but lower serum ferritin levels (233.38 ± 90.42 vs 600.50 ± 299.36
ng/ml-p = .006). In the total of patients, signiﬁcant correlations of
monthly iron doses were observed with Hb (R = 0.631-p = .016),
MCHC (R = 0.713-p = .004) and ferritin (R = -0.786-p b .001).
There were signiﬁcant negative correlations of Hb with monthly
EPO doses (R = -0.618-p = .019) and with serum ferritin levels (R
= -0.781-p b .001).
Conclusions
Maintenance iron therapy was related with a major improvement
of hematological parameters compared with bolus administration
but ferritin did not seem to be the most reliable index of iron status
and more accurate indices are needed for monitoring iron stores in
HD patients.
doi:10.1016/j.cca.2019.03.841
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^
Quality comparison of umbilical cord blood that experienced
interruption during cryopreservation
K. Kim, J. Huh, M. Kang
Department of Laboratory Medicine, CHA Bundang Medical Center, CHA
University, Republic of Korea
Background-aim
Umbilical cord blood (CB) banks conventionally freeze and store
CB in separate devices, thus exposing frozen CB to room temperature
during transfer from the freezer to the liquid nitrogen storage tank.
Also, such exposure could occur during cryopreservation in liquid
nitrogen tanks by many unpredictable factors. In this study, CB units
that experienced interruption during cryopreservation period were
assessed for their temperature changes and CD34+ cell viability.
Methods
The experiment used 40 CB units donated to a public CB bank
between December 2014 and October 2016. The thermocouples were
then connected to a data logger thermometer, and temperatures in
CB units were recorded at 10-s intervals during exposure to room
temperature. When the temperature of the data logger thermometer

reached −130 °C, −60 °C, −40 °C, and −25 °C, we evaluated CD34+
cell viability by using 7-aminoactinomycin-D.
Results
The mean time to reach the target temperatures were as follows:
-130 °C, 50.0 ± 8.2 s (range, 40–60 s); −60 °C, 355.0 ± 53.0 s (range,
260–420 s); −40 °C, 617.0 ± 59.8 s (range, 530–710 s); −25 °C,
958.0 ± 97.3 s (range, 800–1100 s). CD34+ cells viability was
85.9% ± 6.8% at −130 °C, 85.8% ± 5.0% at −60 °C, 85.7% ± 3.2% at
^
^
−40 °C, 77.8% ± 5.7% at −25 °C (P = .009).
Conclusions
When cryopreserved CB units are left at room temperature for
N800 s, the temperature of CB rises to −25 °C. At −25 °C, CD34 +
cells showed signiﬁcantly lower viability.
doi:10.1016/j.cca.2019.03.842
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^
Comparison of three fold converted Hematocrit and Microhematocrit in pregnant women
G.T. Kiya
Jimma University, Ethiopia
Background-aim
Anemia is one of the common complications during pregnancy.
Hemoglobin measurement, Hematocrit and Red cell count are used
to diagnose anemia. In resource-poor setting, there is a practice of
reporting Hematocrit which is threefold calculated from Hemoglobin. This study is aimed at assessing association and acceptability of
threefold converted Hematocrit as compared to the conventional
Hematocrit.
Methods
The study involved 200 pregnant women who attended ANC
during the study period at Jimma University Medical Center. Three
milliliters of venous blood sample was collected with EDTA tube to
determine Hematocrit by Microhematocrit method and hemoglobin
by Hemocue method. A scatter plot, correlation coefﬁcient, Bland and
Altman plot and Area under curve were employed to assess the
agreement and acceptability of the threefold converted method as
compared to the standard Microhematocrit.
Results
The correlation coefﬁcient, Intraclass correlation coefﬁcient, and
the concordance correlation coefﬁcient were 0.91, 0.94, and 0.89
respectively. The Bland and Altman plot showed a mean difference of
0.94 with the limit of agreement ranges from 0.6 to 1.3. The area
under the receiver operating characteristics with a cut-off point of
Hematocrit b33% was 0.86. The sensitivity and speciﬁcity of the
calculated method was 95.5% and 71.4%, respectively.
Conclusions
Generally, there is an excellent association between the two
methods. The two methods were identical within inherent
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imprecision of both methods. Hence, the Hematocrit value, threefold
calculated from Hemoglobin (Hemocue method) was found to be
acceptable to diagnose anemia in pregnant women.

W070
^
A case report: Acquired hemophilia A detected in the Laboratory
of Hemostasia. Are the diagnostic algorithms necessary?

doi:10.1016/j.cca.2019.03.843
E. Montero, I. Puig-Pey, M.C. Prado, L. Huete, D. Acemel, I. Ruiz, C.
Banús, A. Salas, J. Laso, L. Andreoni
Laboratori de Referència de Catalunya, Spain
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Detection of monoclonal free light chains (FLC) by various
laboratory methods
a

a

c

d

d
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a
Department of Biomedical Sciences, Faculty of Medicine, University of
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c
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d
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Background-aim
The aim of the study is determination of free light chains in
patients with abnormal kappa free/lambda free ratio (FLC ratio) by
various quantitative methods and assessment of characteristic of
small abnormal protein bands (monoclonal bands or oligoclonal
bands) by immunoﬁxation electrophoresis (IMF) and isoelectric
focusing followed by afﬁnity immunoblotting (IEF/AIB).
Methods
20 serum samples were examined. Serum FLC levels were
determined using an immunoturbidimetry and an enzyme-linked
immunosorbent assay, the monoclonal or oligoclonal bands of free
light chains were examined by immunoﬁxation electrophoresis and
isoelectric focusing followed by afﬁnity immunoblotting.
Results
No statistically signiﬁcant correlation was found between the
individual FLC ratios using the Passing-Bablok regression. A statistically signiﬁcant dependence was found between FLC ratio Sebia and
FLC ratio SPA using the nonparametric Spearman's correlation
coefﬁcient (rs = 0.666, p = .001). Kappa statistic evaluated a
moderate conformity between the FLC ratio Sebia and immunoﬁxation electrophoresis (kappa = 0.468), no conformity between
FLC ratio SPA and FLC ratio Sebia (kappa = 0.000).
Conclusions
The Binding Site diagnostic kit provides false positives of FLC
ratios. It will be necessary to revise the reference limits for the
respective free light chains and the FLC ratio on a larger set of data.
doi:10.1016/j.cca.2019.03.844

Background-aim
The diagnosis of hemorrhagic diathesis in the laboratory remains
a challenge. The use of integrated algorithms in routine workﬂows
would permit the detection of these rare pathologies with high
morbidity and mortality.
Acquired hemophilia A (AHA) is a rare autoimmune coagulopathy
caused by autoantibodies against factor VIII (FVIII). Its incidence is
estimated at 1–5 cases/million/year. Although there is no consensed
deﬁnition about the diagnosis of AHA, but the German registry (GTHAH 01/2010) established the following basic criteria: FVIII coagulant
activity b50% (50 U/dL), inhibitor against FVIII ε0.6UB/mL detected
with the Bethesda test and absence of congenital hemophilia A.
Methods
In March 2018 we performed a basic coagulation study on a 62
years old outpatient. The analysis revealed an activated Partial
Thromboplastin Time (aPTT) of 44 s and normal results for the
remainder remaining parameters.
His clinical history reported: smoking history, Cacchi-Ricci
syndrome, Addison's disease (1998), right testicular seminoma
(orchiectomy in 2005) free of disease, thrombotic thrombocytopenic
purpura in 2015 due to deﬁcit of ADAMTS 13 without inhibitor and
negative study of mutations, exeresis of low grade ﬁbrosarcoma in
left pectoral muscle (2010) and idiopathic DVT (2015). The patient
did not report a history of hemorrhagic diathesis and his previous
analysis presented prolonged aPTT during hospitalization.
Results
These results served to diagnose AHA. After that, an exhaustive
search of underlying pathologies associated with that entity was
carried out, but none was found (N50% of the cases are idiopathic).
The patient was referred to the reference Hospital in coagulopathies.
Conclusions
AHA is difﬁcult to diagnose unless its diagnosis follows a clinical
suspicion. Only 5% of patients debut with altered laboratory
parameters and absence of hemorrhagic symptoms. Implementation
of diagnostic algorithms in haemostasis laboratories and their
integration with the clinical data of patients would facilitate the
detection of congenital or acquired coagulopathies, which can put
patient's life at risk.
doi:10.1016/j.cca.2019.03.845
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Inﬂuence of platelet-rich frozen plasma on the results of basic
coagulation

Analytical performances of Optilite® Freelite® Kappa and
Lambda free kit on the Optilite® turbidimetry

I. Puig-Pey, M.C. Prado, E. Montero, I. Ruiz, A. Salas, D. Acemel, C.
Banús, L. Huete, J. Laso, L. Andreoni
Laboratori de Referència de Catalunya, Spain

D.Y. Songb, J.H. Leeb, J. Seob, S.M. Kima, S. Juna, K. Leeb, S.H. Songb, J.
Songb
a
Department of Laboratory Medicine, Seoul National University
Bundang Hospital, Seongnam, Republic of Korea
b
Department of Laboratory Medicine, Seoul National University College
of Medicine, Seoul, Republic of Korea

Background-aim
The results of coagulation parameters can be affected by
numerous preanalytical and analytical variables. Various international guidelines (CLSI H21-A5, ISTH, BCSH, EFLM) advice working
with platelet-poor plasma (PPP), with b10.000 platelets/μl (pl/uL).
When working with frozen plasma with a higher number of
platelets, platelet-rich plasma (PRP), the basic and specialized
coagulation tests may be interfered due to platelets fragmentation
and exposure to anionic phospholipids. Most of the guidelines refer
to the interference results of lupus anticoagulant or the resistance to
the activated protein C caused by frozen PRP. It has been
documented that basic coagulation tests such as prothrombin time
(PT) and activated partial thromboplastin time (APTT) are not
affected with non-frozen PRP samples, but data are limited for
frozen samples of PRP.
Methods
Daily, our laboratory receives frozen samples for basic coagulation studies. It is not possible to control the number of platelets
present in these samples, since the platelets are fragmented during
the freezing process. The aim of our study was to verify the stability
of TP and APTT results in PRP frozen samples.
75 patient samples were processed. Primary tubes were received,
at room temperature, 4 h after extraction maximum. 2 aliquots were
done from each tube; with the ﬁrst aliquot PRP was obtained
(centrifugation at 2500 rpm - 10 min) giving platelet values between
15.000 and 301.000 pl/uL, with the other aliquot PPP was obtained
(centrifugation at 3100 rpm - 20 min) resulting b10.000 pl/uL. All
samples were frozen at −20 °C and after 48 h they were thawed at
37 °C for 10 min. The TP and APTT ratios were performed with the
^
Sysmex 5100 (Siemens).

Background-aim
Kappa and Lambda free light chain (|FLC and ⌊FLC) assay has the
important roles of diagnosis, prognosis, and evaluation of treatment
response in monoclonal gammopathy. A new FLC analyzer, Optilite
(The Binding Site Ltd.), is a turbidimetric immunoassay analyzer
which detects automatically the antigen excess by reaction kinetic
method, control addition, and sample addition. Analytical performance of Optilite Freelite Kappa Free Kit and Lambda Free Kit on
Optilite analyzer were evaluated.
Methods
Optilite's performances of precision, linearity, method comparison, sample carryover, and antigen excess detection were evaluated.
In method comparison, Optilite was compared to Freelite Human
Kappa and Lambda Free kit on cobas 8000 c702 (Roche Diagnostics
System, Switzerland).
Results
In precision evaluation, total coefﬁcient of variations of |FLC and ⌊FLC
were under 5%. Linearity was not fulﬁlled in the range of 3.99–112.01
mg/L in |FLC and ⌊FLC 6.66–109.03 mg/L in ⌊FLC. In method comparison,
it showed good correlation (r (correlation coefﬁcient) 0.996 in |FLC; r
0.993 in ⌊FLC), however both |FLC and ⌊FLC of Optilite showed fractional
and proportional deviations from cobas 8000 c702. The percentages of
sample carryover were under 0.1%. Antigen excess detected in most
samples, but not in a few cases especially in ⌊FLC cases.
Conclusions

Results
The results of TP and APTT ratios in PPP and PRP are
interchangeable and we can afﬁrm that there are no signiﬁcant
differences between the two groups due to the impact of the
preanalytic phase (the conﬁdence interval includes zero, BlandAltman function).

Optilite showed good performance in precision and carryover.
Clinicians and clinical pathologists need to aware that there are
reports that FLC changes b50% should not be taken into account as a
prognostic value, considering non-linearity of FLC assay. Because the
fractional and proportional deviations with cobas 800 c702 were
observed, therefore correlation between systems should be considered with care before switching to the Optilite.

Conclusions
doi:10.1016/j.cca.2019.03.847
These results ensure that the freezing of PRP does not affect the
result of basic coagulation tests.
The implementation of new models of external laboratories is
leading to an increase in frozen plasma samples. This work validates
the interference caused by the centrifugation and freezing of samples
under uncontrolled conditions.
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^
Procedure to minimize interference of hypertriglyceridemia in
haemogram parameters of lipemic samples in inadequate fasting

doi:10.1016/j.cca.2019.03.846
X. Tejedor Ganduxé, A. Martínez Iribarren, C. Morales Indiano, À. Sala
Sanjaume, M. Espinosa Nieto, A. Dueñas Márquez, M. Cánovas Bueno,
M. Llopis Díaz
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Background-aim

Comparison of automated differential blood count of Beckman
Coulter analyzers LH 780 and DxH 500 in normal and pathological
samples

Lipemia is characterized by turbidity of serum or plasma caused
by accumulation of lipoprotein particulates. Thus, lipemia interferes
with the accurate determination of hemoglobin by spectroscopy on
most haematology analyzers and those derived calculated parameters from it.
There are several case reports in literature concerning association
between inadequate fasting and (hypertriglyceridemia) HTG, but few
intend to evaluate aspects of laboratory diagnosis, methodological
limitations imposed by lipemia and management for resolution.
This study is an approach to laboratory interference caused by
HTG in plasma from patients with inadequate fasting with the
objective to present actions aimed at achieving reliable and useful
laboratory tests in clinical decisions making.
Methods
For the study, 50 samples of patients in inadequate fasting with
triglyceride values between 329 mg/dL and 11,171 mg/dL were used.
Complet haemograms were determined in an automated hemocytometer. The lipemia correction was carried out by replacing the
plasma volume by an equal volume of saline solution (NaCl 0,9%)
after centrifugation of the whole blood (with EDTA K3).
For each sample, it was calculated the variation between analyzes
(before and after the correction) for the following parameters: leukocytes
(WBC), erythrocytes (RBC), hemoglobin (Hb), hematocrit (HCT), mean
corpuscular volum (MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), platelets (PLT).
For each parameter the reference change value (RCV) was calculated.
The concentration of triglycerides required to cause a clinically
signiﬁcant change in most parameters was determined by ROC curve.
Results

M. Trticaa, Ž. Stjepanovićb, D. Bačkovića
Department for Medical Biochemistry, Faculty of Pharmacy, University
of Belgrade, Belgrade, Serbia
b
General Hospital MediGroup, Belgrade, Serbia

a

Background-aim
CBC-Diff analysis is important in the diagnosis and follow up of
various diseases. Current state-of-the-art haematology analyzers
are characterized by their own technologies to provide comprehensive reports on blood cells with good level of precision and
accuracy. Beckman Coulter LH 780 is fully automated haematology
analyzer that uses impedance method for cell count and VCS
technology for the leukocyte differentiation. DxH 500 is the
latest 5-part diff haematology analyzer from Beckman Coulter
which is also using impedance method for the CBC and optical
impedance for the WBC differentiation. Aim of our study is
evaluation of DxH 500 performance compared to the high-end
analyzer LH 780.
Methods
This study was conducted at the central laboratory of the General
hospital Medigroup in Belgrade, Serbia. 88 blood samples were
obtained from the out-patient and in-patient departments. All
specimens were analyzes within 4 h of blood collection. The
instruments were checked with quality control samples twice daily.
Calibration and maintenance activities were performed according to
the manufacturer's recommendations. Correlation and regression
analysis was performed between DxH 500 and LH 780 results
according to ICSH procedure.

The ROC curve presented an Area Under Curve (AUC) of 0,9683
(95% CI: 0.85746–0.99491).
for the concentration of TG as a predictor of interference. The
optimal cutoff point was 1271 mg/dL (Se(%) = 100; Sp(%) = 88,89).
Above this concentration the variation between analyzes (before
and after the correction) was N6.08% (RCV) for Hb, which directly
impacts on RBC parameters calculated (MCH, MCHC).
By contrast the results of variation between analyses for WBC,
HCT, MCV and PLT were less than the RCV (for each one of these
parameters).

Results

Conclusions

Conclusions

Thus, since the TG levels found are greater than the interference
limit for Hb and RBC calculated parameters, the replacement of
lipemic plasma for saline solution was needed to minimize
interference clinically signiﬁcant. These data show the relevant TG
interference in blood count, and how may impact in medical
decision, and the importance of correction.

DxH 500 system provides results equivalent to the LH 780 in our
samples. Results obtained from both analyzers have same clinical
value. DxH 500 is viable solution for routine haematology parameters in clinical settings.

doi:10.1016/j.cca.2019.03.848

The correlation coefﬁcients and linear regression equations for
CBC parameters indicate conformity between the two instruments
(Table 1). The differential counts performed on DxH 500 and LH
780 showed good agreement (Neutrophils r = 0,996, Lymphocytes
r =,986, Monocytes r = 0,939, Eosinophils r = 0,938) apart from
the basophils, since most of the results were near zero. Both
instruments showed no signiﬁcant deviation from linearity for all
parameters.

doi:10.1016/j.cca.2019.03.849
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Identiﬁcation of plasma cells in peripheral blood: The role of
antibody-synthesizing lymphocytes AS-LYMP

Comparison of automated and manually method for determination of nucleated red blood cells (NRBC) in blood samples from
neonates and premature babies
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Hospital Galdakao Usansolo, Spain
b
Hospital Universitario Cruces, Spain

a

I. Vuga, F. Tomić, S. Margetić, D. Ferenec Ružić, B. Getaldić Švarc
Sestre milosrdnice University Hospital Center, Department of Clinical
Chemistry, Vinogradska cesta 29, Zagreb, Croatia

Background-aim
Background-aim
The Sysmex XN-analyzers can detect reactive lymphocytes as
their cellular activity is measured by an increased in ﬂuorescence,
which can be recognized in the scattergram of leukocyte differentials. The number of activated B lymphocytes are quantiﬁed by the
new parameter AS-LYMP (antibody-synthesizing lymphocytes).
Plasma cells (PC) are one of the end products of the Blymphocyte mediated immune response. Increased numbers in blood
usually indicates infection, sepsis, auto-immune diseases and
hematological malignancy, multiple myeloma (MM) plasmacytoma
or PC leukemia. Therefore, the ability to detect plasma cells (PCs) on
an automated cell analyzer might be advantageous. We evaluated
the value of AS-LYMP in the detection of CPs. as compared with
lymphocyte morphology in blood smears.

Nucleated red blood cells (NRBC) are precursor cells of the
erythrocytes that still contain a nucleus. In neonates and premature
babies, the presence of NRBC is a physiological condition indicating
immaturity of the bone marrow so the exact number of NRBC
provides key information about their health status. In our laboratory
manual differential blood count is routinely determined for all
newborns and the number of NRBC is also reported if present. Newer
generation of automated haematology analyzer provides automated
NRBC enumeration as a part of complete blood count.
The aim of this study was to compare the NRBC values counted by
two different methods, manual obtained by optical microscopy and
automated obtained by haematology analyzer.

Methods

Methods

During May 2018 we recruited 100 consecutive adult patients
with scattergrams suggestive of activated lymphocytes (group A),
100 patients with normal scattergrams and AS-LYMP = 0 (group B),
160 patients with MM and 2 PC Leukemia.
The blood smears were analyzed on a CellaVision 96, the number
of PC recorded. Correlation between CP counted and AS-LYMP was
studied with the Spearman rank test for linear regression analysis.
Chi squared test was applied.
Clinical sensitivity and speciﬁcity of were deﬁned as its ability to
obtain positive and negative results concordant with the results
obtained by microscopy.

The NRBC count in neonatal blood samples (n = 170) collected in
primary K3EDTA microtubes was simultaneously analyzed on the
Sysmex XN-1000 analyzer (Sysmex Corporation, Kobe, Japan) and by
manual microscopy using blood smears stained by the May
Grünwald–Giemsa method. Blood smears are examined by experienced laboratory technologist and all smears with number of NRBC
higher than 20 were reviewed by two tehnologists and the mean
value is calculated as the result. Relative NRBC count (NRBC% per 100
WBC) obtained by haematology analyzer is compared to the relative
number of NRBC obtained by optical microscopic method that is used
as the reference method. Passing-Bablok regression analysis and
Bland-Altman bias analysis were used for methods comparison.

Results
Results
group A; all members of group B had AS-LYMP = 0, and no CPs
were evident; none of MM patients had PCs in blood smears and ASLYMP = 0; patients with PC leukemia had 38% (30 10*9/L) and 15%
^
^
(14.5 10*9/L) PC, AS-LYMP = 26% and AS-LYMP = 8%, respectively.
^
Correlation R2 = 0.72.
72 samples had AS-LYMPN0 and CP detected in blood smear,
while in 280 AS-LYMP = 0 and no PC; 10 samples had AS-LYMP = 0
but 1–2 PC were detected in blood smear.
Chi squared = 306.05, P b .0001, Contingency coefﬁcient 0.677.
Sensitivity 87.5%, speciﬁcity 100%.
^

Passing and Bablok regression analysis showed signiﬁcant both
constant and proportional differences between the two methods:
regression line equation y = −0.60 + 0.90x; 95% conﬁdence interval
(CI) for intercept −0.83 to −0.04 (A≠0) and 95%CI for slope 0.85 to
0.94 (B≠1), thus indicating statistically biased results between
manual and automatic method for NRBC enumeration although
Cusum test for linearity indicated no signiﬁcant deviation from
linearity (P N .05). These results were also conﬁrmed by Bland and
Altman difference plot.

Conclusions

Conclusions

Morphological examination remains the ﬁrst step for rapid
diagnosis of patients with malignant blood diseases. AS-LYMP can
aid to select samples to review blood smears for detecting PC, with
high positive predictive value and PC N 3%.

Comparison between manual microscopic and automated NRBC
number has shown that these two methods of NRBC enumeration
should not be used interchangeably due to signiﬁcant difference
between them.

doi:10.1016/j.cca.2019.03.850

doi:10.1016/j.cca.2019.03.851
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Platelet aggregation and expression of platelet activation markers
in non-ﬁltered and leukocyte-depleted platelet concentrates –
preliminary research

Molecular characterization of B-thalassemia at the North-West
region of Russia

A. Rak-Pasikowskaa, K. Wisniewskab, A. Wrzyszczb
a
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Diagnostics, Faculty of Pharmacy with Division of Laboratory Diagnostics, Wroclaw Medical University, Wroclaw, Poland
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Background-aim
During storage the quality of platelet concentrates (PCs) decline. In
order to remove leukocytes from PCs irradiation or ﬁltration may be
used during PCs preparation. Unexpected blood transfusion complication like transfusion-associated graft versus host disease is main reason
for leukocytes removal. However, ﬁltration may lead to increased
platelet activation during storage, on the other hand, leukocytes contain
and release substances which may inﬂuence platelet activity. The aim of
the study was to evaluate ﬁltration impact on platelets aging.
Methods
Four PCs were divided into two parts: ﬁltered (F) (Teruﬂex Imugard
III) and non-ﬁltered (NF), they were stored in the same conditions.
Samples were separated from main concentrate in the day of preparation
(0 h), after 24, 48, 72 and 144 h of storage. In every sample expression of
P-selectin and CD63 were evaluated and adenosine diphosphate (ADP)induced, collagen (COL)-induced platelet aggregation were measured.
Statistical analysis was performed using Friedman's rank test and paired
samples Wilcoxon test (Statistica 12 EN).
Results
Increase in expression of CD63 was observed after 72 h storage in
both F and NF PCs. However, increase expression of P-selectin in NF
was observed after 48 h storage, and it was 24 h later than in F. Pselectin expression was higher at following time points compared to
the point 0 within each PC. Furthermore, platelets from F showed trend
to higher expression of P-selectin and CD63 compared to NF during
storage. The highest relative difference in P-selectin expression in F
compared to NF was observed after 24 h storage (over 2-fold increase),
and in CD63 - after 48 h storage (over 5.5-fold increase).
Decreased platelet COL-induced aggregation in F was observed
after 48 h storage, and it was 24 h later than in NF. In turn, in ADPinduced aggregation continuous decrease in platelet aggregation was
observed. ADP-induced platelet aggregation decreased 3.9-fold in F
and 2.5-fold in NF, COL-induced platelet aggregation decreased 3.2fold in F and 2.6-fold in NF after storage.

I. Zhilenkova, V. Zimina, M. Zenina, A.V. Kozlov
North-Western State Medical University named after I.I. Mechnikov,
Russia
Background-aim
Beta-thalassemia (b-thal) is considered rare in Central and West
Europe, including Russia. However, these countries also involved in
thalassemia-related problems as a result of demographic changes
caused by migration of ethnic minority groups with a high frequency
of thalassemic mutations.
This study assesses the spectrum of mutations on the b-globin
gene in the subjects with clinical symptoms of thalassemia of NorthWest region of Russia.
Methods
Molecular diagnostic was performed at 90 patients (from 2 to 58
years) with a diagnosis of beta-thalassemia (minor and major). The
diagnosis of ®-thalassemia involves measuring of RBC parameters.
Samples with erythrocytosis, microcytosis (MCV b 80 ﬂ), hypochromia (MCH b 27 pg) and Mentzer index (MCV/RBC) b13 selected
for hemoglobin fractions quantiﬁcation. An increased level of HbA2
N 3.5% and/or Hb F N 1% is considered conﬁrmatory for betathalassemia trait. The samples were obtained in the course of routine
analysis and collected in EDTA anticoagulant tubes. RBC parameters
were measured using a Sysmex XT-4000i haematology analyzer
(Sysmex, Japan), HbA2/F quantiﬁcation - by capillary electrophoresis
(MINICAP, Sebia, France). Molecular characterization of mutations is
performed with reverse-hybridization of ampliﬁcation products to a
test strip containing allele-speciﬁc oligonucleotide probes
immobilized as an array of parallel lines (®-GlobinStripAssay,
ViennaLabDiagnostics, Austria).
Results
All patients living in St. Petersburg, but have a different ethnic
composition: 40% - Azerbaijanis; 33.8% - Russian, who (according to
them) haven’t Caucasian or Mediterranean roots; 11.3% - Bulgarians,
Cypriots; 8.7% - Dagestan; 6.2% - patients of mixed families (one
parent - Russian, the other - from the Caucasus or Mediterranean). 3
patients patient were a homozygous for b-thal mutations, 4 patients
were a double heterozygote and 78 – a heterozygote. The incidence
of b-thal mutations: codon 8 (−AA) - 36%; IVS 1.110 (G N A) - 26%;
codon 5 (-CT) - 6%; IVS 2.1 (G N A) and IVS 1.6 (T N C) - 5%; IVS 2.745
(C N G), IVS 1.1 (G N A), IVS 1.5 (G N C) - 4%; codon 8\ 9–3%; −101
(C N T) - 1%; no mutation detected – 6%.
Conclusions

Conclusions
PCs ﬁltration lead to increased platelet activation and decreased
aggregation compared to non-ﬁltered platelets. Further methods of
leukocytes elimination and/or methods of ﬁltration effects elimination should be sought.
doi:10.1016/j.cca.2019.03.853

The most frequent b-thal mutations in this population were
codon 8 (−AA) - 36% and IVS 1.110 (G N A) - 26%, that close to nonendemic countries.

doi:10.1016/j.cca.2019.03.854
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W080
^
Intrinsic anti-pathway antibodies in a hemophiliac B major:
About one case
S. Aatfaoui, S. Elhentiﬁ, Y. Lanouari, I. Elfaiz, M. Nadi, B. Oukkache
Laboratory of Haematology of CHU Ibn Rochd of Casablanca, Morocco

disease anemia (CDA). Hypo-He and Hyper-He are the percentage of
red blood cells (RBC) with cellular hemoglobin content lower than
17 pg and higher than 49 pg, respectively, and MicroR and MacroR
are the percentage of microcytic and macrocytic RBC, respectively.
The aim of this study is to evaluate the utility of these parameters in
the detection of ID in patients with CDA (IDA/CDA).
Methods

Background-aim
Anti-factor antibodies are a major iatrogenic complication that
usually occurs in early hemophiliacs when exposed to factor
concentrates.
Methods
We report a rare case of a known major congenital hemophilia B
patient, randomly identiﬁed at 6 years of age, with recurrent
epistaxis and a hematoma of the knee, without a family history of
hemophilia.
Results
The patient studied was victim of a pathological fracture, at the
age of 37 years, preoperative haemostasis assessments were requested objectifying elongated activated partial thromboplastin time
with factor IX assay collapsed to b5% (chronometric assay) with
absence of circulating anti-coagulant antibodies (BETHESDA
method). Postoperatively, the patient presented a continuous
hemorrhage, the patient has developed an antibody antifactor IX:
40 units bethesda, in front of the non-improvement of the hemorrhagic syndrome despite the administration of NOVO7, a coagulation
factor assay was performed with factor VIII and XI. Factor VIII: 2%
factor IX: b 1% factor XI: b 1% Antibodies Anti-factor VIII, XI and XI
positive.
Conclusions
Factor alloimmunization remains an etiological mystery to be
deciphered, and which can be serious of consequence, life-threatening, in particular in our case and huge costs of curative treatments. It
is underestimated because the conduct to be diagnosed is still nonstandardized.
doi:10.1016/j.cca.2019.03.855

We analyzed 507 anemia studies carried out between July and
October 2018 in the Sysmex XN-1000 (Roche Diagnostics®) and 4
groups were created based on the type of anemia. The parameters
were evaluated in each group:
Group 1 (healthy adults), n = 187: hemoglobin (H) ε 12 g/dL in
female (f) and ε 13 g/dL in male (m).
Group 2 (IDA), n = 136: H b 12 g/dL, ferritin (F) b 15 ng/mL (f)
and H b 13 g/dL, F b 30 ng/mL (m).
Group 3 (CDA), n = 139: H b 12 g/dL, F ε 15 ng/mL, erythrocyte
sedimentation rate (ESR) ε 20 mm/h, transferrin saturation (TSAT) ε
20%, reticulocyte hemoglobin content (CHr) ε 29 pg (f) and H b 13 g/
dL, F ε 30 ng/mL, ESR ε 20 mm/h, TSAT ε 20%, CHr ε 29 pg (m).
Group 4 (IDA/CDA), n = 45: H b 12 g/dL, F ε 15 ng/mL, ESR ε 20
mm/h, TSAT b20%, CHr b 29 pg (f) and H b 13 g/dL, F ε 30 ng/mL, ESR
^
ε 20 mm/h, TSAT b20%, CHr b 29 pg (m).
^
Descriptive statistics of the 4 parameters in each group were
evaluated and the Kruskal-Wallis and Mann-Whitney tests were
performed.
Results
The medians of Hypo-He in groups 2 and 4 (ID) were higher (5.8%
and 2.6% respectively) with respect to groups 1 (0.1%) and 3 (0.4%).
We observed the same results for MicroR.
A Kruskal-Wallis test was performed and we detected statistically
signiﬁcant differences among the 4 groups for each parameter (p b
.001). Furthermore, we carried out a Mann-Whitney test and higher
results of Hypo-He and MicroR were observed in group 4 compared
with group 3 (both p b .001), but lower than those of group 2 (p =
.016 and p = .028, respectively).
Conclusions
Hypo-He and MicroR are useful in the detection of ID in patients with
IDA/CDA, providing higher results than CDA patients. These data support
the use of these parameters to identify the cause of anemia.
doi:10.1016/j.cca.2019.03.856

W081
^
Detection of iron deﬁciency in patients with anemia of chronic
disease. Utility of the new hematological parameters
M. Aliste Fernández, L. Muñoz Marín
Clinical Laboratory, Haematology Department, Parc Taulí Hospital
Universitari, Institut d'Investigació i Innovació Parc Taulí I3PT,
Universitat Autònoma de Barcelona, Sabadell, Spain
Background-aim
Iron deﬁciency (ID) is the most common cause of anemia (IDA).
Currently, haematology autoanalysers provide parameters which can
be useful when biochemical tests are affected such as in chronic

W082
^
Hereditary hemocromatosis: Mutations in gene HFE, TFR2 and
FPN1 - Population study (2016 to 2018)
M.P. Barros, F. CarriÇo, G. GaiÃo Marques
Hospital de Santa Maria - Centro Hospitalar Universitário Lisboa Norte,
EPE, Lisbon, Portugal
Background-aim
Hereditary hemochromatosis (HH) is an autosomal recessive
disease of iron metabolism characterized by increased iron
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absorption and its deposition in the liver, pancreas, heart, joints and
pituitary. Without treatment, death may result from cirrhosis,
primary hepatocellular carcinoma, diabetes or cardiomyopathy.
Universal screening is not recommended, but should be done in
ﬁrst-degree relatives of patients with HFE-related hemochromatosis
in individuals with evidence of active liver disease or with changed
results in the iron study.
Hanson et al. in a study that analyzed 69 studies on the mutation
in the HFE gene C282Y and H63D concluded that in the general
population the H63D/Wild mutation represents 62.4% of these
mutations, and C282Y/Wild mutation 25.1%. When considered the
population with clinical diagnosis the most frequent mutation is
C282Y/C282Y (83.2%), followed by C282Y/H63D (5.7%) and H63D/
Wild mutations (5.6%).
The treatment of HH is performed through phlebotomies that, if
performed before the beginning of the irreversible organic lesions,
lead to a life expectancy of these patients similar to those of the
general population.
Objectives. Identify the mutations in the HFE gene (V53 M, V63
M, H63H, S65C, Q127H, P160delC, E168Q, E168X, W169X, C282Y,
Q283P), TFR2 (E60X, M172K, Y250X, AVAQ594-597del) and FPN1
(n144h, v162del) more frequent in a population group studied, at
the Haematology Laboratory of CHULN, EPE, during the period
between January 2016 and October 2018.
Methods

W083
^
Stability of leucocyte research parameters over time on Sysmex
XN haematology analyzer
A. Bartolinib, T. Scramoncinb, F. Sivierob, A. Padoana, G. Da Rinb
Department of Medicine-DIMED, University Hospital of Padova,
Padova, Italy
b
Laboratory Medicine, San Bassiano Hospital, AULSS 7 Pedemontana,
Bassano del Grappa, Italy

a

Background-aim
The reorganization of the hospital network according to the “hub
and spoke” model led to the centralization of laboratory services and
the dispersion of blood collection centres in the district area. This
process has increased the time of blood storage before analysis with
possible negative consequences for the patient. For the complete
blood count, it was shown that prolonged blood contact with the
anticoagulant (K2-EDTA) causes morphological changes of white
blood cells (WBC), which can be confused with pathological
alterations. Therefore, it is important to assess whether the increase
of processing time of the hematological sample can alter its quality,
providing unreliable results to the patients. For this reason, in this
study we evaluated intra-assay precision, detected over time, of
conventional and research parameters of Sysmex XN.
Methods

We studied, retrospectively, the presence of mutations in a group
of 380 individuals. The mutations study was performed by Polymerase Chain Reaction (PCR) and reverse hybridization.
Statistical evaluation was performed through the IBM® SPSS®
Statistics V24 program.
Results
Of the 380 individuals studied, 200 (52.5%) presented a mutation,
64.5% of which were male (n = 131).
Of the eighteen mutations studied, four were identiﬁed, all in the
HFE gene, namely the C282Y, H63D, S65C, H63H. The H63D/Wild
mutation was identiﬁed in 51.5% of the individuals (46.4% of the
women, 54.2% of the men), the remaining mutations were distributed as follows: H63D/H63D - 14% (13% of women; 14% of men),
C282Y/Wild - 13% (17.4% of women, 10.7% of men), C282Y/WildH63D/Wild- 10% (10.1% of women; 9.9% of men), C282Y/C282Y 6.5% (8.7% of women, 5.3% of men), S65C/Wild - 2% (3.1% of men),
C282Y/Wild-S65C H63D/H63D/S65C/S65C - 1% (1.6% of males),
H63D/Wild-S65C/Wild - 5% (1.4% of females) and H63H/Wild 0.5% (0.8% of men).
Conclusions

In order to evaluate intra-assay precision over time, according to
the International Council for Standardization in Haematology (ICSH)
guidelines, ten random samples were collected and each sample was
analyzed ten times with the Sysmex XN (T0). This procedure was
repeated analyzing other samples stored at 4 °C after 12, 24, 36, 48 h.
Intra-assay precision, reported as coefﬁcient of variation (CV%), was
compared with quality speciﬁcations based on intra-individual
biological variability (CVi), when available.
Results
The precision of Sysmex XN for the classiﬁcation of WBC populations
falls within the limit deﬁned for the minimum desirable precision,
except for basophils. Precision remains constant over time for all WBC
population, while there are signiﬁcant variations if we consider the
positional parameters. For example for parameters NE-SFL, NE-FSC, NEWZ and MO-Z we detect an increase of CV% at T24, compared with the
CV% detected at T0, of 3.4, 3.2, 2.4 and 2.6 times, respectively.
Conclusions

In this study population, mutations in the HFE gene were
identiﬁed: C282Y, H63D, S65C, H63H. The most frequent mutation
was HFE H63D/Wild.

Data obtained in this study show the over time stability of CVs for
the classiﬁcation of WBC populations by Sysmex XN. On the other
hand, time dependent variations of positional parameters do not
recommend to process samples stored over 12 h, especially if these
parameters are used in the rules for selecting samples for microscopic
review, to avoid having both false negatives and false positives results.

doi:10.1016/j.cca.2019.03.857

doi:10.1016/j.cca.2019.03.858
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^

W085
^

State-of-the-art for the measurement of seventeen haemostasis
and thrombosis variables from external quality control data

Method comparison for serum free light chain quantiﬁcation
between the Sebia FLC and Freelite assays

C. Bona, G. Matara, R. Meleya, C. Sottaa, M. Lopeza, J. Eynarda, B. Poggia,

A. Bonnín, F. Piñol, M. Ferrera, M. Simon
Clilab Diagnòstics

b
a

PROBIOQUAL, 7 Rue Antoine Lumière, 69008 Lyon, France
^
^
^
^
Service de Biochimie, Hôpital de la Croix –Rousse, 69317 Lyon, France
^
^
^

b

Background-aim

Background-aim

Serum free light chain (sFLC) analysis is well-established in routine
diagnosis and management of monoclonal gammopathies, although
poor accuracy has been reported for all the methods currently
available. The aim of this study was to compare the recently launched
Sebia FLC assay with our usual Freelite (Binding Site) test.

The measurement of haemostasis variables, performed for diagnosis
^
and follow-up of bleeding and thrombosis disorders, requires reliable
^
tests and relevant analytical objectives. Few recent studies report stateof-the-art for haemostasis assays. Thence, the aim of this work is to
evaluate the current performances of the main commercial methods
and to deﬁne analytical goals usable in the haemostasis laboratory. Data
are obtained from an External Quality Assessment (EQA) program,
organized by ProBioQual, a French proﬁciency testing association.
Methods
Routine haemostasis variables and coagulation inhibitors were
measured by participant laboratories (730 to 850 in each survey) for
the 2013–2017 period. Statistical evaluation was performed according to the ISO 13528 guideline and robust algorithm A. The
consensus value was calculated for all participants results (AP) and
for each peer group (PG). The imprecision of the methods was
evaluated by the inter-laboratory 90th percentile coefﬁcient of
variation (CV90) and the accuracy quantiﬁed as 90th percentile bias
(bias90) of laboratory results from AP or PG consensus value.
Results
Prothrombin Time (ProT) CV90 slighty increases from 6.2% at
normal level, to 6.8% at pathological level; the increase is greater
(3.7% to 5.9%) for International Normalised Ratio (INR). Interlaboratory CV90s vary between 3.1% and 4.5% for Activated Partial
Thromboplastin Time (aPTT), whereas they reach 8.8% for ﬁbrinogen.
Antithrombin CV90s increase from 5% at normal level to 10% at
pathological level. AP biases are higher than PG biases for ProT, INR
and ﬁbrinogen. APbias is 3.5 times the PG bias for aPTT. ProT
differential factors biases do not change signiﬁcantly with level and
are lowest for factors II and X. AP bias is always higher than PG bias
for factors VIII and IX, showing a wide dispersion between methods.
At a level close to 30%, AP bias90 is 18% for antithrombin, 21% for
Protein C and Protein S Activity, and 13% for free Protein S.
Conclusions
Haemostasis assays span multiple methodologies and reagents,
^
and most tests are not standardized. In EQA programs, relevant
inaccuracy analytical objectives must be assessed by using peer
group consensus values and are dependent on the control level.
doi:10.1016/j.cca.2019.03.859

Methods
We collected 68 random samples from patients with different
pathologies referred to our laboratory for sFLC testing. Sera were
aliquoted and frozen at −20 °C until analysis with both kits: Freelite
in the Optilite turbidimetric system and Sebia FLC in the DAS AP22
ELITE ELISA processor. Pearson correlation and linear regression
were calculated for the values of kappa (|) FLC, lambda (⌊) FLC and
FLC-ratio using R software. Qualitative concordance was also
evaluated.
Results
The comparison of the results obtained using each method
showed the following correlation coefﬁcient r: 0.94 for |FLC, 0.89
for ⌊FLC and 0.81 for the FLC-ratio. Slopes by linear regression were
0.43(±0.037), 0.10(±0.013) and 0.38(±0.068) for |FLC, ⌊FLC and
FLC-ratio respectively. The qualitative concordance of the FLC-ratio
was 81% with a Kappa agreement of 0.43. All the discrepancies
observed were for values close to the reference limits except in one
case in which Freelite ratio measurement was 5 (reference range:
0.26–1.65) while Sebia offered a value considered as normal (range:
0.37–1.44). This particular case was related to a follow-up point from
a patient with myeloma multiple after the sixth treatment cycle with
bortezomib-melphalan-prednisone. Depending on the test used, the
case would be classiﬁed as very good partial response or as complete
response, although the therapeutic action would remain the same.
Conclusions
The results show a signiﬁcant positive correlation between Sebia
and Freelite FLC assays with a constant systematic difference. Clinical
concordance was moderate as reported in previous studies. Lack of
availability of standardized reference materials hinders the clinical
interpretation of the different results obtained and each case would
require a long term follow-up evaluation. Serum FLC values must be
used in combination with other biological parameters when making
medical decisions.

doi:10.1016/j.cca.2019.03.860
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W086
^
Myeloproliferative syndromes and their association with lymphoid neoplasms
E. Çallikub, X. Ngjelab, T. Dedej-Kurtia, A. Barbullushia
a
Clinical- Biochemical Laboratory Service, Laboratory Department,
^
Universitary Hospital “Mother Tereza”, Tirane, Albania
b
Hematologji Service, Internal Departament, Universitary Hospital
“Mother Tereza”, Tirane, Albania
Background-aim
The association of myeloproliferative syndromes with lymphoid
neoplasia is very rare. There are about 52 cases, worldwide, where
these two syndromes coexist within the same patient.
This abstract will present 2 clinical cases presented at the
Haemetology Department which were initially presented as myeloproliferative syndrome, speciﬁcally: polycythemia vera, and subsequently lymphoid neoplasia, speciﬁcally: CLL, and Non-Hodgkin
malignant lymphoma.
Methods
This abstract will present 2 clinical cases presented at the
Haemetology Department which were initially presented as myeloproliferative syndrome, speciﬁcally: polycythemia vera, and subsequently lymphoid neoplasia, speciﬁcally: CLL, and Non-Hodgkin
malignant lymphoma.
These test are performed in Laboratory Departament, Universitary
hospital” Mother Tereza”, Albania
Results
First case showing the following hematological parameters:
WBC 6.900/mm3 HGB 18.5 g/dl RBC 6.9 × 106/mm3, Hct 56% PLT
^
253000/mm3.
WBC differential: bands 5%, segments 32%, eosinophils 4%,
bazoﬁle 5%, lymphocytes 44%, monocytes 9%. JAK 2V617F positive.
A myelogram and Immunophenotyping were performed, which were
compatible with Polycythemia Vera, and no immunophenotipically
pathogenic clone cells were identiﬁed. 2 months after the examination the patient showed up an adenopathy. WBC differential showed
lymphocitar proliferim (71%, 75%). The leukocyte immunophenotyping: CD 19 90% positive, CD 5 90% positive, CD 23 90%
positive, and have resulted compatible for probable CLL. A bone
marrow biopsy showed inﬁltration to the Medulla Ossea of
lymphomas with small CD 20 positive cells. IHC: Glicophorina A +
+-,CD 61 +– ,CD 79a +–,BCl2+++Ki6710% pozitve.
Second Case presented with a hematological framework compatible with the myeloproliferative syndrome: WBC: 20000/mm3, HGB:
17.2 g/dl, RBC: 7.01 × 106/mm3, PLT: 1666000/mm3. No immuno^
phenotipically pathogenic clone cells were identiﬁed. JAK 2 V617 F
Pending the patient's biopsy response, the patient was given aspirin.
Based on the results of the biopsy and immunohistochemistry the
patient resulted in lymphoid inﬁltration by non-Hodgkin's malignant
lymphoma. IHC CD20 positive, CD79 positive CD 4 negative, CD 8
negative Kappa positive, lambda positive .
Conclusions
Myeloproliferative syndromes can precedes and associations with
lymphoid neoplasms. The common denominator regarding gender, is

that this coexistence happens more frequently in males. The age of
the affected is about 50 years (in both cases presented), although in
literature cases with this occurrence prevail in young ages. In 2015,
cases of coexistence of these two syndromes in the same patients
were presented in the Romanian morphological and embryological
journals.
doi:10.1016/j.cca.2019.03.861

W087
^
Vitamin B12 screening with holo-transcobalamin is more sensitive than total vitamin B12 screening
M. Carta, D. Giavarina
Clinical Laboratory, St Bortolo Hospital, Vicenza, Italy
Background-aim
Cobalamin [Vitamin B12 (VB12)], measurements in serum is
frequently used as a ﬁrst line assay in screening for VB12 deﬁciency.
However, diagnostic accuracy of this assay is burdened by a low
sensitivity. Only the 20% of VB12 bound to the carrier protein
transcobalamin, can be transported inside the cells and represents
the active portion of VB12 available to cells. New assay for active B12
measure only the cobalamin attached to transcobalamin. In this
study we had evaluate the effect of active B12 test in a large general
population, after a period of 18 months of use.
Methods
We compared consecutive samples arrived in the laboratory in the
ﬁrst six months of 2016 with the same period of 2018. Inclusion
criteria were the request of a dosage of VB12 and Complete Blood
Counts (CBC), at the same time. All the measurements were performed
by using chemiluminescent immuno-assays on Advia Centaur-XP
Analyzer (Siemens, Terrytown, USA): in the ﬁrst group (2016y) VB12
assay, in the second one, 2018y, active-B12 (holo-TC), both by
Siemens. VB12 deﬁciency were compared with the major parameters
of the CBC (Hb, RBC, MCV) (Sysmex XN 9000, Kobe, Japan).
Results
On 3074 samples from the ﬁrst group, 4.78% were classiﬁed as
^
deﬁcient (cut-off 118 pmol/L). In the second group, on 4778 samples
^
measured for holo-TC concentration, 18.17% were deﬁcient (cut-off
35 pmol/L) (p b .001). Moreover, about 51% (2484) subjects fall in a
^
gray zone, deﬁned between 35 and 70 pmol/L.
A reverse proportionality was noted between holo-TC concentrations and MCV. In 95 subjects with aVB12 b 10 pmol/L, median
MCV was 97.9 (95%C.I.: 95.2. to 100.7) fL; for holo-TC concentrations 11–20 (225), 21–30 (332) and 31–40 (457), MCV was 94.4
(92.8–95.3), 92.5 (92.0–93.1) and 91.4 (90.8–92.4) fL, respectively.
Over 40 pmol/L, there was no correlation with MCV (median 91.5,
95%C.I. 90.8–91.8). Considering Hb and RBC, similar consideration
can be made, with a direct proportionality.
Conclusions
Screening with holo-TC identiﬁes a greater amount of patients
with vitamin B12 deﬁciency compared to the screening with total
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VB12 assay. A holo-TC concentration b 35 pmol/L strongly suggest a
VB12 deﬁciency, while between 35-and 70 pmol/L a deﬁcit cannot be
conﬁdently excluded.

in the clinical case with ET after STEMI, balancing the risk of
thrombosis and hemorrhagic event.
doi:10.1016/j.cca.2019.03.863

doi:10.1016/j.cca.2019.03.862

W088
^
Evaluation of platelet reactivity on dual antiplatelet therapy in
patient with essential thrombocythemia and acute coronary
syndrome
D. Dinevab, I. Paskalevab, D. Todorieva-Todorovaa
a
Clinic of Haematology, University Hospital “Geogri Stranski”, Pleven,
Bulgaria
b
Laboratory Department, National Heart Hospital, Soﬁa, Bulgaria
Background-aim
Thrombotic arterial events and bleeding complications are the
most frequent life threating episodes that persist in patients with
essential thrombocythemia (ET). Assessment of platelet reactivity in
accelerated platelet turnover may be useful in determining appropriate antiplatelet drug.
Methods
A 28-year-old man with bone marrow histology relevant to
essential thrombocythemia (JAK2V6 1 7F-negative) 5 years ago,
underwent coronary angioplasty because of STEMI (ST-elevation
myocardial infarction) with drug eluting stent implantation. After
initial therapy with loading doses of clopidogrel, aspirin and GP IIb/
IIIa inhibitor, dual antiplatelet therapy (DAPT) with aspirin (75 mg/
day) and clopidogrel (75 mg/day) was subsequently initiated. The
patient was referred to evaluation of platelet reactivity at our
laboratory after one week. He was treated with interferon alpha-2b,
which he had self-medicated, because of adverse event to anagrelide
and refusal to any other cytoreductive therapy. Post-thraumatic
splenectomy had been performed at 6 years of age. The platelet
function was assessed with Multiplate impedance aggregometry
(MEA) by ADP and ASPI tests 10 days after initiation of therapy.
Results
We found high residual ADP-induced platelet aggregation 910
aggregation units (AU), optimal inhibition at 150–450 AU, and high
ASPI-aggregation 940 AU, optimal interval at 40–200 AU. High residual
platelet activity is an independent factor for the development of early
thrombotic and ischemic events in patients with implanted coronary
stents. Thus, we switched from P2Y12 inhibitor to more potent and
effective drug - ticagrelor 2 × 90 mg/d and increased the dose of aspirin,
also. After 3 days we found appropriate response with ADP-aggregation
of 240 AU (73% decrease) and ASPI-aggregation 37 AU (60% decrease).
The patient's platelet count on both visits was extremely high (1,150,000/
mm3). Further, we found impaired collagen induced aggregation, as well
as RISTO-high 21 AU (90–201 AU) or “acquired von Willebrand syndrome” with rare episodes of epistaxis in our patient.
Conclusions
We evaluated platelet reactivity using MEA to determine the
more aggressive and appropriate P2Y12 receptors blocker ticagrelor,

W089
^
Casual ﬁnding in the laboratory of chronic myeloid leukemia
K. Falcones Gracia, J.J. Ortega Huete, E. Ricart Alvarez, S. Martinez, R.
Molina Gasset, J. Soler
Hospital Virgen de Los Lirios, Spain
Background-aim
The chronic myeloid leukemia (CML) is a chronic myeloproliferative syndrome of a clonal nature, originated in the stell cell,
resulting in an excessive number of myeloid cells in all stages of
maturation. Sometimes it is diagnosed incidentally.
Methods
A 73-year-old man who, after control analysis, showed extreme
leukocytosis (247x10E9/L) with myelia. On examination, the patient
presented splenomegaly and reported asthenia of months of
evolution. Among his antecedents has: high blood tension, dyslipidemia. The results of the routine laboratory report: leukocytes
247x10E9/L, platelets 399x10E9/L. Blood smear was performed,
reporting Anisotrombia, leukocytosis within a severe range, neutrophilia, lymphocytosis, monocytosis, eosinophilia, basophilia and
immature granulocytesN5.9%. Leukocyte formula: 4% blasts, 2%
^
polymorphonuclear cells, 44% lymphomononuclear cells, 37% segmented and segmented, 4% eosinophils, 5% basophils, 3% monocytes,
1% lymphocytes. The patient is cited to expand the study; and start
treatment with hydroxycarbamide + allopurinol. In the differential
diagnosis, other diseases that cause splenomegaly such as myeloproliferative disorders must be taken into account: polycythemia
vera, essential thrombocythemia and idiopathic myeloﬁbrosis. The
diagnosis is conﬁrmed by analyzing a blood smear combined with a
bone marrow (BM) analysis, cytogenetic and molecular tests. Biopsy
and aspiration results of (MO) compatible with CML (15% blasts),
quantitative PCR bcr/abl (e13/e14-a2) positive (ratio 64% IS). After of
these results, the hydroxycarbamide is suspended and treatment
with imatinib is started.
Results
The patient presents constitutional symptoms indicating a
hypercatabolic state, with additional symptoms related to splenomegaly, this state is characteristic of the chronic phase of CML. Some
asymptomatic patients have an incidental leukocytosis, as in our
case, that when performing additional molecular tests it is found that
it corresponds to a CML.
Conclusions
After two months of treatment, the patient showed a clear
improvement in his leukocyte count with ﬁgures of 4.08x10E9/L
(with normal formula) in the last laboratory report of December/
2018.
doi:10.1016/j.cca.2019.03.864
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Conclusions
W090
^
Detection of monoclonal component in primary care patients by
the laboratory

We consider the use of this method for the detection of
monoclonal components of enormous utility for the patient with
low economic cost for the laboratory.
doi:10.1016/j.cca.2019.03.865

G.D. GarcÍa Aguilar, M. Kassih Ibrahim, A. Cabrera Argany, T. Dorta
Ramos, A.M. SÁnchez De Abajo, H. Cabrera Valido, T. HernÁndez
Lemes, J. Paco Ferreira
Servicio Análisis Clínicos y Bioquímica Clínica, Complejo Hospitalario
Universitario Insular Materno Infantil, Las Palmas de Gran Canaria,
Spain
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Background-aim
The monoclonal gammopathies constitute a set of diverse
disorders associated to a proliferation of mature B cells. They are
characterized by the secretion of homogeneous immunoglobulin
molecules, which is usually known as a monoclonal component. The
two most important clinical entities are multiple myeloma and
Waldenström's macroglobulinemia. These diseases can present
numerous and important symptoms related to different organs
problems.
It is known that early diagnosis increases the effectiveness of the
treatment, reduces complications and improves the patients' lives
quality. Thus, the aim of this study is to evaluate the possibility of
detecting monoclonal components by the laboratory as early as
possible.
Methods
To achieve our goal, we added a proteinogram to all those
patients form primary care with total serum proteins ε 9.5 g/dL. The
study was carried out from August 2017 until December 2018.
Results
During this time period, we detect 18 patients with total serum
protein ε 9.5 g/dL. 9 of them had a proteinogram already requested
by the clinicians. In the other 9 in which the laboratory added the
proteinogram, we detect monoclonal components in 6 patients,
those patients were diagnosed as follows:
Patient 1: Multiple myeloma IgA kappa (2.65 g/dL + 2.24 g/dL)
stage IIIB of Durie and Salmon.
Patient 2: Multiple myeloma IgG kappa (1.62 g/dL) minor
criterion.
Patient 3: Multiple myeloma IgG lambda IgG lambda (3.64 g/dL)
stage IIIB of Durie and Salmon.
Patient 4: Waldenstrom's macroglobulinemia IgG kappa (3.41 g/
dL).
Patient 5: Monoclonal component IgG lambda (0.70 g/dL),
without diagnosis at the ending date of study.
Patient 6: Diagnosed as multiple myeloma IgG kappa (6.07 g/dL)
stage IIIA of Durie and Salmon.
In the 3 patients remaining, no monoclonal component was
detected.
In three cases (patients 1,3 and 5), we could not directly contact
with the clinicians, and two of them (patients 1 and 3) were
admitted urgently one year later, with length of hospital stay longer
than 2 months. The rest of patients were followed up by
haematology outpatient clinic without hospitalization.

R. Cabra Rodriguez, Á. Gragera-Martínez, M.A. Castaño Lopez, I.
Vazquez Rico, A. León-Justel
Juan Ramon Jimenez University Hospital, Spain
Background-aim
Structural hemoglobinopathies and thalassemias are the most
common genetic disorders in humans. Alterations in hemoglobin
synthesis result in congenital hemolytic anemias, these can be of two
types: Thalassemias, deﬁcit production of globin chains, and
structural alterations, by synthesis of abnormal globin chains.
There are N30 mutations described affecting one or both of 〈globin genes, there are different mutation points leading to abnormal
globin chains which cause abnormal hemoglobins (Hb S, Hb C, Hb E,
Hb D, Hb G).
We present the case of a 47 years old woman, in a blood exam
shows microcytosis and structural variation of 48.8% with mobilities
similar to Hb D but with a A2 Hb decreased 1.2%.
Methods
We carry out a molecular study of the genes involved in this type
of pathology, ﬁnding two difference variations.
Results
We found a hetezygous variant c.207C N G in HBA1 gene that
cause amino acid change p.Asn69Lys with a homozygous delection of
3.7 Kb in the same gene detected by MLPA.
Conclusions
The presence of more than one alteration in RBCs is not an
unusual event. Fortunately, HB-G has no clinical consequences, the
only ﬁnding of clinical interest is microcytosis. The genetic test allow
us to identy mutations in hemoglobin genes, with one mutation in 〈
gene, 25% of hemoglobin HBG and HbA a small part of HbA2 would
be left. However, variant HBG is usually linked to an elimination of
an 〈 chain and producing closer to 30% HBG in many individuals. The
presence of another deletion in a gene 〈, uninvolved with the
structural variant could result in as high as 40% HBG.
The high performance liquid chromatography (HPLC) is widely
used for detection of hemoglobin variants. In general, the characteristics of peak and retentions times provide useful information on the
identiﬁcation of Hb variants. However, because the retention times
of many types of Hb overlap, we only can make a presumptive
diagnosis, and deﬁnitive identiﬁcation requires further conﬁrmatory
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tests, such as DNA analysis or mass spectroscopy. Our patient had Hb
G-Philadelphia with a high percentage of variation (48.8%, normally
around 28–31%), this only can be due to the co-existence of 〈
thalassemia and Hb D. Due to two molecular changes as a point
mutation and homozygous delection.

due to the lack of some speciﬁc antigens. CytoDiff® can be
considered a middle step between PB morphology and speciﬁc ﬂow
cytometry.
doi:10.1016/j.cca.2019.03.867

doi:10.1016/j.cca.2019.03.866
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CytoDiff® in the diagnosis of acute leukemia: Comparison to gold
standard method
J. Hernandoa, X. Nietoa, S. Gomezb, A. Marulla, G. Perezb, G. Silvab, M.
Serrandoa
a
Laboratory Dr Trueta Hospital, Spain
b
Laboratory Hospital 12 Octubre, Spain

Early detection of primitive cells by the abnormal mono cluster
and scattergram on XN Sysmex hemocytometer. A case report
G. Introcasoa, T. D'erricoa, A.R. Lettieroa, C. Frassia, A. Calligarisb, L.
Cadaua, M.L. Biondia
a
Unit of Laboratory Medicine, Centro Cardiologico “Monzino” IRCCS,
Milan, Italy
b
Unit of Telemedicine, Centro Cardiologico “Monzino” IRCCS, Milan, Italy
Background-aim

Background-aim
Haematology analyzers are ineffective in recognizing abnormal
cells, including blasts, and may provide ﬂag messages when such
cells are present. In those cases the gold standard method
(microscopic evaluation) should be done. Manual differential count
is a laborious, time-consuming process and requires expertise.
Moreover, microscopic examination may show variable reproducibility. Blast count in a blood sample is important for the diagnosis of
hematologic diseases and prognosis of patients, especially in acute
leukemia but also in myelodisplasic syndrome. CytoDiff®, a ﬂow
cytometric differential counting method introduced by Beckman
Coulter, may contribute to the blast detection. Our study focuses on
comparing manual blast count to CytoDiff® blast count and
screening blast origin using CytoDiff®.

A man of 80 year old was admitted in our institute to treat a
severe aortic stenosis with a transcatheter aortic valve implantation
(TAVI). Patient undergoing diagnostic work up including biochemical
and hematological examinations shows an apparently normal
hemocromocytometric test with a mild thrombocytopenia and
automated differential WBC count (WDF) in the normal ranges:
WBC = 4.2 109/L, RBC = 5.24 1012/L, Hb = 160 g/L, PLT = 120 109/L,
citrated sample PLT = 95 109/L. In a post-operative control, 17 days
later, quantitative and qualitative hematological parameters were
not signiﬁcantly different from the previous one except monocytes
count and MONO cluster. XN automatic hematological validator
detects a WBC abnormal scattergram and suggests a microscopic
revision ﬁlm.
Methods

Methods
41 patients were analyzed by both Sysmex XN (Kobbe, Japan) and
^
Cytodiff®. The last one is a combination of 6 monoclonal antibodies/
5 colours which performs a rapid WBC-Diff.
10 patients were diagnosed of acute lymphocytic leukemia (ALL)
and 31 were diagnosed of acute myeloid leukemia (AML). Manual
WBC differential count was performed using Cellavision analyzer.
Manual and CytoDiff® blast count were compared using Passing
Bablock regression and Pearson correlation test.
Results
Sysmex XN showed “Blast” ﬂag in 33 samples. Passing Bablok
regression showed neither proportional nor systematic differences
with 95% conﬁdence interval containing the value 1 and 0 when
comparing manual and CytoDiff® blast count. Pearson correlation
test showed good correlation for blast count (r = 0.95). In 3 cases
(7.3%) blast origin was identiﬁed wrongly: 1 T-ALL blast (91%
manual count) were found in Xn gate (86.85%), 1 AML blasts (26%
manual count and 69% Xb and 2.2% Xt) were included in Xb and 1 BALL blast (1.3% manual count and 1,81% CytoDiff® count) were
located in Xn gate.
Conclusions
CytoDiff® blast count show good correlation with manual count
and did not depends on experience. It provides more speciﬁcity than
WBC_diff in blast detection although its classiﬁcation is not possible

To record clinical and analytical information we have selected
from the hemocytometer XN 2000 (Sysmex, Kobe Japan) software
the previous cell counts including abnormal scattergrams and
research parameters: cell population data (CPD). A May-Grundwald
ﬁlm was prepared cross-matching analytical and morphological data.
An immunophenotyping by ﬂow cytometry and a hematological
evaluation were scheduled.
Results
We observed in the WDF analytical channel a misclassiﬁcation of
XN MONO cluster with an overestimation of monocytes: 30%. A
corrected manual WBC count (%) was: neutrophil granulocytes 27,
lymphocytes 27, monocytes 8, eosinophil granulocytes 1,
promyelocytes 1, primitive cells 36 (blast cells). Blood smear showed
giant platelets and dysplastic WBCs. A relative reduction of CPD as
scattered signal for neutrophils and a meaningful rise for monocyte
CPD was found. Immunophenotyping conﬁrmed the blast cell
phenotype as CD 34+ .
Conclusions
Primitive cells were early detected even with a low WBC count.
Despite the monocyte misclassiﬁcation of XN hemocytometer we
highlighted that the abnormal MONO cluster may be useful to
schedule a peripheral blood smear analysis. Low scattered signal for
neutrophils could be probably explained by the presence of
dysplastic granulocytes with weak ﬂuorescent signal. A complete
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hematological evaluation of our case conﬁrmed the diagnosis of
acute myeloid leukemia.
doi:10.1016/j.cca.2019.03.868
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Comparison of platelet quality and the effect of platelet collection
in single donor platelet collected by 2 brands of apheresis
machines
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Measurement uncertainty of coagulation assays using the ACL
TOP 750 CTS and the Stago STA Compact haemostasis testing
systems
H.R. Kima, Y.K. Lima, S.R. Choc, J. Ahnb
a
Department of Laboratory Medicine, Chung-Ang University College of
Medicine, Seoul, Republic of Korea
b
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c
Departments of Laboratory Medicine, Ajou University School of
Medicine, Suwon, Republic of Korea
Background-aim
The measurement uncertainty (MU) is a parameter associated
with the dispersion of measurements. Assessment of MU is
recommended in clinical laboratories; however, that of coagulation
tests has not been extensively studied despite the introduction of
many adequate methods.
Methods
Activated partial thromboplastin time, prothrombin time, protein
C and S, antithrombin III, ﬁbrinogen, factor V, VIII and X were
selected for quantifying MUs of two haemostasis testing systems; the
ACL TOP 750 CTS (Instrumentation Laboratory, MA, USA) and the
STA Compact (Diagnostica Stago, NJ, USA). To estimate the biases of
measurements, the WHO international standards were measured
according to Clinical & Laboratory Standards Institute EP29-A
guideline, and the data of external quality assessments (EQA) were
used when adequate standard was absent (NORDTEST method).
Then, the expanded MUs were estimated with combining the
imprecision data from the internal quality control procedure.
Additionally, we performed the Monte Carlo Method to simulate MU.

K. Kuahaa, P. Rattanavongjareana, S. Talabthonga, A. Jusakula, C.
Leelayuwata, C. Pomruangc, T. Warindpongb, V. Chongkolwatanab
a
Faculty of Associated Medical Sciences, Khon Kaen University, Khon
Kaen, Thailand
b
Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok,
Thailand
c
Saraburi Hospital, Saraburi, Thailand
Background-aim
Single Donor Platelet (SDP) prepared from platelet donors by
apheresis machines plays a role in the treatment of patients because of
the large amount of platelets prepared from a single donor. Selection of
apheresis machines should be concerned in the quality of the product
and the safety of blood donors. The purpose of this study was to
evaluate the quality of SDP and the differences of hematological values
(before and after plateletpheresis) of the Amicus (version 3.21) and
the Trima Accel (version 6.0) apheresis machines.
Methods
A total of 144 donors underwent plateletpheresis, 63 donors were
processed by the Amicus and 81 donors by the Trima Accel. Platelet
and hematological values were determined with an automated blood
cell counter (Sysmex XN3000) and WBCs was counted in the
Nageotte chamber.
Results

Almost all items showed b5% of bias in a bias assessment step.
However, the biases of some items, such as factor V, XIII or X of the
STA Compact, were statistically signiﬁcant, and the bias corrections
were necessary. When applying various methods of quantifying MU,
the results of MU were equivalent to each other, and the expanded
MUs varied from 6.3% to 19.3%.

The platelets obtained from both apheresis machines were N 3.0
× 1011 platelets in 100% of SDP. The Amicus and the Trima Accel
were equivalent in PLT yields (6.31 × 1011 vs. 5.72 × 1011). Both
machines had WBC contaminated at a lower level than that of the
AABB standard. However, the platelet preparations from Amicus had
a signiﬁcantly lower WBC contamination than those from Trima
(0.051 vs. 0.059 × 106, P b .05). In the process of platelet preparation,
average volume of anticoagulant used (mean 508.48 and 481.78 mL,
p b .05) and duration of plasma collection (mean 104.89 and 96.81
min, P = .001) were signiﬁcantly higher in Amicus. Hematological
values after platelet donations were changed within the normal
range. The mean differences of hematological values before and after
donations of Amicus (PLT, Hb, Hct and RBC were 147.78 × 103/uL,
1.89 g/dL, 5.97% and 0.67 × 106/uL) were higher than those of Trima
(131.80 × 103/uL, 1.46 g/dL, 4.44% and 0.49 × 106/uL).

Conclusions

Conclusions

Using various method of calculating MU, we could quantify MU of
coagulation tests using automated haemostasis analyzers. There was
no signiﬁcant difference of MU between various MU estimation
models, and we could conclude that all of methods was adequate for
coagulation assays. However, further efforts are still needed to
achieve standardization of some coagulation tests for improving the
trueness of a reported result and reducing the uncertainty.

The results indicated that both apheresis machines had an
equivalent in platelet quality and safety. However, Amicus may have
more blood loss in the platelet collection process, use more
anticoagulants, and the time to separate the platelets was longer
than Trima.

Results

doi:10.1016/j.cca.2019.03.869

doi:10.1016/j.cca.2019.03.870
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Calculation of the reference range of the RET - He for a better
diagnosis of the iron deﬁciency anemia

Background-aim

S. Laura, B. Daniel, R. Manuel, P.D.A. Inmaculada, A. Carmen Cristina,
J. Azahara, K. Imane, P. Vidal
Hospital Regional Universitario de Malaga, Spain
Background-aim
Iron deﬁciency anemia (IDA) is one of the most common
nutritional deﬁciencies according to WHO. It is caused mainly by
the increase in iron losses, although other causes are decreased
contribution, decreased absorption or increased consumption. In his
diagnosis various laboratory investigations that are routinely used,
we found a complete blood count where we can observe a microcytic
and hypochromic anemia, with a decrease in hemoglobin, a low
mean corpuscular volumen (MCV) and a low mean corpuscular
hemoglobin (MCH); and in the biochemical analysis a low sideremia
and a low ferritin.
Newer generation counters provide a new parameter, the
reticulocyte hemoglobin or RET - He. The RET - He is the hemoglobin
content of the reticulocytes, which offers real-time information
about the contribution of iron to erythropoiesis, allowing the
detection of hemoglobin changes rather than through the hemoglobin content of mature red blood cells. It is not affected by the acute
phase reaction as it occurs with ferritin, so it indicates the trend of
the current iron status.
Methods
We collected 122 samples from a homogeneous population of
men and women, with hemoglobin and reticulocytes within the
reference limits deﬁned in our LIS Servolab; of an XN - 2000 device
from the emergency laboratory of the Hospital Materno - Infantil of
Malaga, with the objective of calculating the reference ranges of RET
- He for our population.

Recently, many Next-generation sequencing (NGS) panels about
acute myeloid leukemia (AML) are accessible to screen for a
pathogenic mutations of AML related genes. But the process of
planning and familiarization of customized NGS panel can be difﬁcult
for a small clinical laboratory. In this study, we evaluated the
analytical performance of Oncomine Myeloid Research Assay, a
commercial NGS panel contained automated library preparation,
including accuracy, precision, limit of detection (LOD) and total
hands-on time for estimating labor intensity.
Methods
Total 32 reactions through 4 batches (each batch can analyze 8
samples) were performed by Ion Torrent S5 and Ion Chef system
using 15 clinical specimen, 2 commercial reference materials and one
specimen of external quality assessment service. The criteria of
quality assurance in sequencing were total bases N8 × 108, total
^
reads N4 × 106, and usable reads % x total reads N4 × 106.
^
^
Bioinformatic pipeline was Oncomine Myeloid Research 530 w2.3.1.
The criteria of quality assurance in sequencing data were mean
depth N x300, on target % N 80%, and uniformity N80%. Genetic
^
variations validated were single nucleotide polymorphism (SNP),
small insertion and deletion such as FLT-ITD. The specimens of LOD
evaluation were prepared by mixing reference materials and clinical
samples which were identiﬁed variant allele frequency (VAF) by
previous NGS analysis. Validated LOD ranged 10%, 5%, 2.5% of VAF.
Results

After the calculation we obtained that the 2.5 percentile corresponded to the sample with order number 3, which corresponded to
a value of RET - He of 27.9 pg as the lower limit. And to the 97.5
percentile corresponded to the sample with order number 120, which
corresponding to a RET - He value of 39.1 pg as the upper limit.

All reactions passed the criteria of quality assurance of sequencing and bioinformatics process. The average of total bases, total reads
and usable reads were 16.5 × 108, 15.9 × 106, and 9 × 106 respectively. The average of mean depth, on target rate, and uniformity
were 1697, 97.72 and 98.13. The accuracy of clinical samples and
^
reference material was 100%. The precision assessment also showed
consistent results in inter-run and intra-run process with similar
VAF. A proper LOD was measured at 5% through this evaluation. But
the results of FLT-ITD plug-in, a separated program provided by the
manufacturer, showed higher VAF for FLT-ITD variants than that of
main results in Ion Reporter. The average of total hands-on time was
83 min that accounted for 3% of the time of total process.

Conclusions

Conclusions

Finally, we obtained a reference range of RET - He of 27.9–39.1 pg
in our population, which is very useful for the diagnosis of iron
deﬁciency anemia, since it provides real and early information on the
current bioavailability of iron, even before the markers biochemical.

The Oncomine Myeloid Research Assay can provided reliable
results of detection of diverse variation in AML and relatively short
hands-on time.

Results

doi:10.1016/j.cca.2019.03.872
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Background-aim
Monoclonal antibodies are nowadays important part of the
multiple myeloma (MM) treatment. In 2008 the ﬁrst patient received
daratumumab as treatment for his MM. Since then the use of
daratumumab was growing till its inclusion in clinical treatment
guidelines for MM.
Daratumumab is a human immunoglobulin G1 (IgG1) | that binds
CD38. As monoclonal antibodies, daratumumab has the potential to
be identiﬁed by serum.
protein electrophoresis (SPE) and immunoﬁxation electrophoresis (IFE). That is way it may interfere or confuse when SPE and IFE
tests are used in disease monitoring.
We investigated the detection pattern of daratumumab in serum
protein electrophoresis (SPE) and immunoﬁxation (IF).
Methods
We choose a pool serum of ten patients with a normal pattern of
SPE and no known hematologic diseases and we realised different
concentration of daratumumab: 125 μg/mL, 250 μg/mL, 500 μg/mL y
1000 μg/mL. All of that was done knowing the maximum concertation of daratumumab in blood stream (915 μg/mL).
Then we study the electrophoreric migration of daratumumab
and inmunoﬁjación. On the ¨pure ¨ daratumumab and the normal
pool serum we also done SPE and IFE tests.

a

Hematology and Hemotherapy Service, University Hospital Arnau de
Vilanova, Lleida, Spain
b
Laboratory Medicine Department, University Hospital Arnau de
Vilanova, IRBLleida, Lleida, Spain
Background-aim
Monoclonal gammopathies (MG) are a group of disorders related
to plasma cell proliferative disease. With the main exception of
non-secretory multiple myeloma, most of the gammopathies are
characterized by the secretion of electrophoretically and immunologically homogeneous protein called monoclonal component (MC).
The detection and identiﬁcation of the MC is often the ﬁrst clue to
the diagnosis since MG include a wide range of diseases such as
multiple myeloma (MM), Waldenström macroglobulinemia (WM) or
monoclonal gammopathy of undetermined signiﬁcance (MGUS).
The aim of this report is to describe the incidence of MC in our
area during the year 2018 and its association to the clinical data.
Methods
The study includes a total of 9240 patients. Serum proteins
separation was performed by capillary electrophoresis at Capillarys 2
of Sebia®. Identiﬁcation of monoclonal component was done by
immunotyping at the same equipment.
Results

Results
As previously described in the literature, we observed that
daratumumab migrate at the most catodic part of the gamma region
in serum protein electrophoresis (SPE) and immunoﬁxation (IF).
At much more concentration of the monoclonal antibody the
spike was more easy to see and it literally fade away at lower
concentration (1000 μg/mL).
^
Conclusions
We were able to establish a migration pattern of daratumumab.
This may be important because it may lead at misinterpretation:
1. A monoclonal gammopathy as a new diagnostic (if we do not
know the clinical history of the patient),
2. A new monoclonal spike (when the patient previously had another
^
known monoclonal protein and received treatment with
daratumumab).
3. Persistence of the disease.

A total number of 9240 serum electrophoresis samples were
performed in 2018.
The detection of new MC resulted in 2.54% of the total number.
^
The most frequent component was IgG kappa (|) (42.98%) followed
by IgG lambda (⌊) (25.11%) and IgM | (13.19%). Minor components
were IgA | (7.23%), IgA ⌊ (4.68%), double components (3.83%) and
ﬁnally IgM ⌊ (2.98%). New free | and ⌊ chain components were not
detected during this period. According to gender, 53.62% of the
components were detected in men whereas 46.38% in women.
Regarding the clinical data 43.83% of the components resulted in
MGUS; 8.94% were MM, 1.70% quiescent MM and 1.70% WM. Clinical
data of the rest of the components (43.83%) is still not available. The
average age of GMSI patients was of 69 years old and 91% of the cases
were over 50 years old. In case of myelomas (MM, MW and quiescent)
was of 74 years old and just one case occurred in a patient under 50.
Furthermore on that classiﬁcation, six cases of MGUS described in
previous years progressed to MM: four were symptomatic MM, one
was quiescent MM and the last was WM.
Conclusions

Already in use in the hospitals with IFE test is DIRA
(daratumumab speciﬁc immunoﬁxation electrophoresis reﬂex assay), which is able to achieve a controlled migration of daratumumab
using a highly speciﬁc antibody that does not affect the endogenous
monoclonal protein.

Equally as described in other studies IgG kappa resulted to be the
most abundant monoclonal component, kappa light chains predominates over lambda light chains and the major incidence of
monoclonal gammopathy was observed in men over ﬁfty years old.

doi:10.1016/j.cca.2019.03.873
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Diagnosis of a rare hemoglobin variant. A case study
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Background-aim
Hemoglobinopathies are the group of most prevalent monogenic
diseases in humans. About 7% of the population is carrier and 2.7%
have the disease at birth. Within the hemoglobinopathies, we can
differentiate the quantitative and the qualitative ones. In the ﬁrst
ones we ﬁnd the thalassemias. Within the qualitative ones we can
ﬁnd a wide and heterogeneous group of hemoglobin variants that
may not have clinical signiﬁcance in the patient, as they may lead to
mild physiological alterations (microcytosis) or serious physiological
alterations (hemolytic anemia, hydrops fetalis…). The qualitative
hemoglobinopathies are given by variants in some of the genes that
encode the synthesis of a certain globin chain producing changes in
the amino acid sequence of the protein.
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^
Measurement of hemoglobin S on CLHP automate G8 (TOSOH)
and comparison with Minicap Flex Piercing (SEBIA)
W. Masri, C. Petit, C. Quibon, C. Sautereau, H.A. Cung, H. Broutier, E.
Plouvier
Laboratory, GHEF Meaux Site, Meaux, France, (Est – Ile de France)
Background-aim
Hemoglobinopathies, inherited disorders, result from a quantitative deﬁcit (〈, β thalassemias) or variants of hemoglobin (Hb). They
make them a major public health problem and their detection has
important therapeutic consequences early in life. Capillary electrophoresis (CE) was a technique of choice to detect hemoglobin (Hb)
disorders. The aim of the study was to determine the hemoglobin S
(HbS) fraction using CHLP automate G8® (TOSOH France) in
comparison to Minicap Flex Piercing® (SEBIA France).
Methods

Methods
A 64-year-old male referred to the Haematology Service to
measure hemoglobin A1c (glycosylated) due to his diagnosis of
diabetes mellitus. A high resolution liquid chromatography study
was performed in the D-10 Testing System (Bio-Rad ®). In the
chromatogram, we observed an anomalous peak of 31.5% in the
retention time of 2.59 min, compatible with the beta chain variant of
globin but that could not be related to the standardized patterns
provided by the ofﬁcial supplier. To elucidate the nature of the
hemoglobin variant, a molecular study was carried out. In the
sequencing of the beta globin gene, the exons (1,2 and 3) and
adjacent intron sequences were analyzed.
Results
As a result, a heterozygous mutation was observed by a guanine
to adenine substitution at position 248 of the second exon of the beta
globin gene. This variant produces the change of amino acid lysine by
arginine.

For each 33 patients, hemoglobin electrophoresis (EHB) and
HbA1c (G8) were determined. Electrophoresis was realised on
Minicap Flex Piercing® [capillary zone electrophoresis – SEBIA
France: MFP] and HbA1c on the CLHP automate G8® (TOSOH France:
G8). Hemoglobin variants such as HbS, HbC, and HbD had differents
retention times then HbA and did not interfere with the HbA1c on
G8. The suspicion of sickle cell disease (SCD) was conﬁrmed by Itano
test. The statistical analysis used SPSS software.
Results
Among the 33 patients, 23 patients were A/S, incidental ﬁnding
during HbA1c analysis using the G8 TOSOH CHPL analyzer and 10
patients S/S before and after blood transfusion. The interval of
comparison extended from 21 to 91.8%. The % hemoglobin variant
results for the two methods were similar for HbS. HbS-G8 was
signiﬁcantly correlated with HbS-MFP (r = 0.991, p b .0001). Regression equation was also calculated for HbS-MFP vs HbS-G8 (y =
0.948X −2.51). Difference diagrams (Bland and Altman) showed a
mean of differences in the acceptability (about 2%).

Conclusions
Conclusions
In this case, after this workﬂow, the patient was determined with
Taradale's hemoglobinopathy in heterozygosis by the presence of the
variant [beta 82 (EF6) Lys - N Arg]. It affects the binding site with 2,3diphosphoglycerate (2,3-DPG), however, it does not seem to affect
the afﬁnity of oxygen with hemoglobin, being the p50 normal.
Even without being its main goal, the laboratory equipment that
perform high resolution chromatography act as a screening method
for the detection of unknown hemoglobin variants. Subsequently,
the study can be extended to conﬁrm the result. Finally, we must
inform the carriers.

Capillary electrophoresis (CE) and cation-exchange HPLC are
technics of choice to detect hemoglobin (Hb) disorders. However,
our laboratory didn't realised in urgency Hb electrophoresis. These
results showed that the HbA1C Kit of G8 has been used for the ﬁrstline in urgency. HbS-G8 may be suitable for the follow-up of sickle
cell disease patients who sometimes required a precise HbS
determination before a surgery or to monitor their urgent blood
transfusion during a drepanocytic crisis. Each results of HbS-G8 will
be conﬁrmed by an Hb electrophoresis.

doi:10.1016/j.cca.2019.03.875

doi:10.1016/j.cca.2019.03.876
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assessment
in
suspected
cytotoxic
lymphoproliferations: To KIR or not to KIR
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Flow cytometry for the diagnosis of hematolymphoid neoplasms
in primary care systems. Role of laboratory decision rules

C. Quirós, A. Fonseca, S. Alonso-Álvarez, L. Morais, M. Moro, F.V.
Álvarez, E. Colado
Hospital Universitario Central de Asturias, Spain

C. Quirós, A. Fonseca, S. Alonso-Álvarez, L. Morais, M. Moro, F.V.
Álvarez, E. Colado
Hospital Universitario Central de Asturias, Spain

Background-aim

Background-aim

Clonality assessment is fundamental for the diagnosis of T cell
neoplasms. This can be performed using either T cell rearrangement
studies, TCR-beta families expression or, Killer immunoglobulin-like
receptor (CD158/KIR) isoforms analysis on cytotoxic cells. Although
the WHO classiﬁcation considers uniform expression of KIR family
members or lack of expression as a surrogate marker for clonality,
this has not been formally validated.

Patients in primary care centers may be completely asymptomatic or paucisymptomatic. The rational use of techniques to evaluate
and characterize potentially pathologic samples, such as multidimensional ﬂow cytometry (MFC) and comprehensive decision rules
can help to identify patients with Hematolymphoid neoplasm (HLN).

Methods

From January 2016 to September 2018, 338,456 complete blood
counts from primary care centers were analyzed in the Laboratory
Medicine Department. According to laboratory criteria, 5563 were
selected for blood smear review. Persistent lymphocytosis (N5 × 109/
L), persistent monocytosis (N1 × 109/L) and/or abnormal/atypical
cells was found in 350 samples, which were sent for immunologic
studies following EuroFlow Standard Operative Procedures. Statistical analysis was performed using SPSS 20.0 software.

We obtained samples from 39 consecutive patients with a
suspicion of cytotoxic T cell proliferation. The origin of the samples
was: Lymph node biopsy, 1; Ascitic ﬂuid, 1; Bone Marrow, 2 and
peripheral blood 35 specimens. Expanded populations were CD4CD8+ (27 cases), CD4/CD8−/dim (11 cases) and Gamma-Delta T
cells (2 cases). Clonality was assessed using TCR-beta families
expression and TCR rearrangement (3 cases, ﬁrst corresponding to
an hepatosplenic alpha beta T cell lymphoma and the other two to
belonging to gamma delta T cell large granular leukemia patients).
KIR phenotyping (“KIRotype”) was performed using the following
monoclonal antibodies: CD158a/h/g KIR2DL1 (REA284, Miltenyi
Biotec), CD158b/j KIR2DL2 (DX27, Biolegend), CD158e KIR3DL1
(DX9, Biolegend). Homogeneous expression of one or several
isoforms or the complete absence of expression were considered as
consistent with clonality for the target population. Statistical analysis
was performed using Graphad Prism.
Results
In 34 T cell populations, clonality was demonstrated either by TCR
rearrangement or TCR-beta families expression. In 6 cases, oligoclonal/reactive populations were found. KIRotype showed patterns
compatible with clonality in 40 populations and a reactive pattern in
one single case. The most frequent pattern of KIR expression was
complete absence of expression (33 cases), uniform expression of a
single isoform (5 cases) or uniform coexpression of 2 isoforms (2
cases). Therefore, KIRotype showed a pseudoclonal pattern in 5 cases
(12.5%) with clearly reactive/oligoclonal T cell populations.
Conclusions

Methods

Results
All diagnoses were conﬁrmed following the current WHO
classiﬁcation. In 156 cases, reactive cell populations were found,
ruling out HLN in a leukemic phase. In 194 cases (55.4%) HLN was
demonstrated, requiring Clinical Haematology or Emergency care
consultation. In brief, monoclonal B cell populations were demonstrated in 141 (72.7%) cases: 110 CLL/MBLhi (including 18 biclonal
cases), 25 MZL, 3 MCL, 2 FL, 1 Hairy cells Leukemia. Monoclonal T
and NK cell populations were found in 25 cases (12.9%), including 7
CD8+ Large granular leukemia (LGL), 5 CD4+ CD8−/+d LGL, 2
CD4- CD8- LGL, 3 GammaDelta T cell LGL, 2 Sézary syndrome and 6
NK LGL. Acute leukemia was found in 10 cases (70% myeloid and 30%
BCP-ALL) and CMML in 12 patients. One case corresponded to
plasma cells leukemia. Finally, 2 cases were diagnosed with
persistent polyclonal B cell lymphocytosis. Focusing in lymphocytosis
cases, the combination of age, hemoglobin and platelets provided the
best correlation with ﬂow studies for the presence of an HLN (AUC
0,861, p b .001).
Conclusions

Detection of populations with restricted expression of CD158/KIR
isoforms is suboptimal to evaluate clonality in suspected T cell
lymphoproliferations.

Clinical laboratories should develop algorithms to evaluate
potentially pathological samples. MFC studies following strict
standardized procedures has proven to be useful to evaluate samples
from patients in primary care centers for HLN diagnosis or reactive
conditions, providing a sensitive and rapid clinical orientation.

doi:10.1016/j.cca.2019.03.877

doi:10.1016/j.cca.2019.03.878
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Veriﬁcation of body ﬂuid mode on haematology analyzer Siemens
Advia 2120i

Prognostic impact of serum free light chain ratio, FISH abnormalities and percentage of aberrant plasma cells in the bone
marrow from patients with monoclonal gammopathy of undetermined signiﬁcance (MGUS)

D. Vuljanić, V. Radišić Biljak, A. Šimundić
Department of Medical Laboratory Diagnostics, University Hospital
“Sveti Duh”, Zagreb, Croatia
Background-aim
Body ﬂuid mode on Siemens Advia 2120i (Erlangen, Germany) is
intended for counting total nucleated cells (TNC) and red blood cells
(RBC) in pleural and peritoneal ﬂuids. Our aim was to verify
performance of body ﬂuid (BF) mode on Siemens Advia 2120i
analyzer for pleural and peritoneal ﬂuid samples.
Methods
According to CLSI H56 (2006) and ICSH 2014 guidelines, we
performed veriﬁcation of precision (within-run and day-to-day),
accuracy (comparison with the routine reference analyzer, i.e.
second Advia 2120i), linearity, limit of quantiﬁcation (LOQ) and
carryover using inpatient samples (pleural and peritoneal body
ﬂuids) and commercial complete blood count mode (CBC) control
materials. Acceptance criteria were based on Siemens speciﬁcations
(precision for TNC δ15% and RBC δ10%; carryover b0.4%), biological
variation (precision for white blood cells (WBC) 5.73%, RBC 1.6%;
bias for WBC 6.1% and RBC 1.7%) and state-of-the-art (bias for WBC
4.4% and RBC 3.2%; proposed by Vis and Huisman, 2016). Data were
analyzed using MedCalc Statistical Software version 12.5.0.0
(MedCalc Software bvba, Ostend, Belgium).
Results
Within-run and day-to-day precision were 16.7% and 15.6% for
TNC and 0.7% and 1.1% for RBC, respectively. Although assay principle
for cell counting in BF and CBC mode on Advia 2120i is the same,
declared target values for WBC count in control materials were not
adequate for TNC count, since this control material is not suitable for
BF mode. Passing Bablok showed perfect agreement between two
analyzers for TNC in peritoneal (N = 31; intercept −0.83 (−10.33–
10.74); slope 1.01 (0.98–1.04)) and in pleural ﬂuid (N = 43;
intercept −0.15 (−5.31–10.42); slope 1.00 (0.97–1.02)). Linearity
was acceptable for both TNC and RBC (r N 0.99). LOQ was 79.6 × 106/
L for TNC and 11.1 × 109/L for RBC. Both LOQ were higher than
declared by the manufacturer (27 × 106/L and 4.94 × 109/L, respectively). Carryover for TNC and RBC was within declared limits.
Conclusions
Performance of BF mode on automated Advia 2120i analyzer
meets manufacturer and state-of-the-art criteria for all tested
parameters, except for precision estimated on CBC control samples.
Commercial controls for CBC mode are not suitable material for BF
mode application.
doi:10.1016/j.cca.2019.03.879

A.M. Rodrigo-Valero, D. De Miguel, D. Subirá, J. Dominguez, M.
Bienvenido, J. Arbeteta, A. Martín
University Hospital of Guadalajara, Mexico
Background-aim
MGUS is an asymptomatic condition that usually precedes Multiple
Myeloma(MM). Therefore, initial risk stratiﬁcation is crucial.
The risk stratiﬁcation model for progression of MGUS recommended by International Myeloma Working Group(IMWG) is based
on: serum M-proteinε15 g/L, non-IgG subtype, and abnormal serum
free light chain(FLC) ratio. However, other possible risk factors have
not been taken into account.
The aim of the present study was to evaluate if FISH abnormalities and high% of aberrant plasma cells in the bone marrow(BM) add
any valuable information as compared to the risk stratiﬁcation
model.
Methods
From 1999 to 2018, 29 MGUS patients were studied at a single
institution. After excluding 13 patients with no FLC at the time of
diagnosis, the total population under study was 16(median age,73
years). Median M-protein was 9.12 g/l, 68.75% IgG subtype, 100%
with abnormal FLC ratio(b0.26 or N 1.65), 31.25% with FISH abnormalities(translocations, deletions and duplications) and 31.25% wih
ε95% of aberrant BM plasma cells/total BM plasma cells. Progression
to MM(median range,8 years) was observed in 6(37.5%) patients.
FLC assay was performed on The Binding Site nephelometer,
protein electrophoresis on Sebia Capillarys2, inmunophenotypic
analyses on FASCS Canto II ﬂow cytometer(BDB) and FISH on
Termobrite stat spin.
We used Fisher's exact test for comparison of proportions.
Results
Patients were classiﬁed according to the IMWG risk model as
follows: 8(50%) Low Intermediate Risk(LIR), 7(43.75%) High Intermediate Risk(HIR) and 1(6.25%) High Risk(HR). 37.5% classiﬁed has
LIR and 50% classiﬁed as HIR and HR progressed to MM(pε0.05).
80% of the patients that had FISH abnormalities and 18% of the
patients that did not have them progressed to MM(p = .036).
20% of the patients that had high % of aberrant BM plasma cells and
50% of the patients that did not have it, progressed to MM(pε0.05).
Conclusions
Risk stratiﬁcation of MGUS is crucial owing to the heterogeneous
progression pattern.
Cytogenetic alterations in the BM identiﬁed by FISH should be
considered as risk factor, together with IMWG risk model, although
further studies are warranted to conﬁrm this data.
doi:10.1016/j.cca.2019.03.880
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The extending an applicability for the concept of Fibrinolysis
Shutdown

Mucopolysaccharidoses (MPS) are hereditary diseases (mostly
autosomal recessive) caused by enzyme deﬁciencies resulting in
accumulation of complex carbohydrates called MPS or glycosaminoglycans. The speciﬁc disease depends on the speciﬁc enzyme defect.
Hurler syndrome is caused by mutations in the IDUAgene (4p16.3)
leading to a complete deﬁciency in the alpha-L-iduronidase enzyme
and lysosomal accumulation of dermatan sulfate and heparan sulfate.

E. Roitmana, A. Shabalinab, M. Tanashyanb
Pirogov Russian National Research Medical University, Moscow, Russia
b
Research Center of Neurology, Moscow, Russia

a

Background-aim
Methods
Despite the method-dependence a concept ‘Fibrinolysis Shutdown’ (SD) is of interest concept and has no single etiology (Moore,
2017). Because any concept should assume an universality we
studied the predictors pattern for Lys30 with consideration on direct
and mediated links.
Methods
The study included 115 patients with myeloproliferative neoplasms (MPNs), 96 patients with CCVD comorbided with Ph-negative
MPNs, 174 patients with acute ischemic stroke, and 96 patients
followed up within 12 months after acute ischemic stroke. Both
standard and rapid thromboelastography were performed together
with 98 biomarkers assays reﬂecting coagulation, anticoagulation,
platelets, vascular wall, angiogenesis, inﬂammation, blood cell count,
etc. Fibrinolysis was analyzed with plasminogen, t-PA, PAI-1, alfa-2antiplasmin, TAFI and D-dimer.
Results
Expected correlations for Lys30 were found with PLG, Alfa-2-AP
and t-PA. With middle force Lys30 was bound with RBC, platelet
count and ADP- and collagen platelet aggregations. Other independent predictors were fVII, fVIII, fXII, TNF, IL-6. Protein C did not show
a value as expected predictor.
Revealed predictors having middle force indicates multistep, long
nature in regulation of ﬁbrinolysis but not due to short direct links.
Seems that all long (mediated) pathways converge to thrombin
generation. Additional evidences of this are 1) severe value of
inﬂammation shown by TNF and IL-6, and 2) fXII presence which is
transmitter between coagulation and immune response.

A 10 month old boy born of consanguineous marriage and was
the fourth child of the couple. There was no family history of a
similar disorder or of neonatal deaths and miscarriages. Controlled
pregnancy, without incidents. Term newborn 41 weeks. He was
derived to ophthalmology due to divergent strabismus, after the
exploration a corneal dystrophy was evidenced.
Results
On general examination, the boy had a rough phenotype, bulging
^
eyes, reductible important umbilical hernia, no inguinal hernias,
Mongolian spot on the back, “Café au lait” spot on the left arm,
gingival hypertrophy, breathing mouth and hepatomegaly.
Routine urine examination was normal, but a spot test for
mucopolysaccharides excretion in urine was positive. Urine assay
for glycosaminoglycans showed a high level (148.5 mg/mmol). Alpha
L iduronidase enzyme assay revealed the absence of the enzyme
from peripheral leukocytes compatible with Hurler syndrome.
The smear shows vacuolated lymphocytes (Gasser lymphocytes)
that support this diagnosis.
Conclusions
A multidisciplinary study is required for the diagnosis of MPS. In
addition, to the biochemical and genetic tests, the ﬁnding of Gasser
lymphocytes is an important element for the diagnostic orientation
and suggests the accomplishment of other tests that complement the
etiologic proﬁle.
doi:10.1016/j.cca.2019.03.882

Conclusions
Possibly that inﬂammation is in fact main regulator of ﬁbrinolysis.
Additionally SD concept shows an applicability not only for ICU
patients that draws attention in a framework of the issues of
thrombosis and re-thrombosis.
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Utility of the hevylite assay for the paraprotein quantiﬁcation

doi:10.1016/j.cca.2019.03.881
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Revision of blood smear as a diagnostic tool in a case of
mucopolysaccharidoses type I

Introduction: The heavy/light chain (HLC) immunoassay allows
quantiﬁcation of the pair heavy chain/light chain of each immunoglobulin (Ig) class: IgGk, IgG⌊, IgAk, IgA⌊, IgMk and IgM⌊. It measures
both the involved (clonal) and the uninvolved (non-clonal) Ig.
Though promising, there is no much clinical experience about the
association with the currently used measurements in multiple
myeloma.

I. Rubio Ollo, T. Navajas Jalón, B. Fernández Da Vila, M. Unceta Suárez,
I. Martínez Roda, D. Armas Méndez, S. Domenech Manteca, A. LópezUrrutia Fernández
Biochemistry Laboratory, Cruces Universitary Hospital, Barakaldo, Spain
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Objectives: 1) compare the involved immunoglobulin quantiﬁed
by HLC with the paraprotein measured in the serum protein
electrophoresis (SPE) and Ig by nephelometry, 2) quantify using
HLC the monoclonal proteins that migrate in the beta region in the
SPE and 3) investigate if HLC allows the quantitation of small
monoclonal bands non measurable by SPE.

peripheral blood, bone marrow and lymphoid tissue. Chronic
lymphocytic leukemia and small cell lymphoma are thought to be
the same B-malignant pathology and differ between them only by
the mode of blood and lymph node invasion. Within the CLL-SCL
spectrum about 10% of cases are presented as SCL and 90% as CLL.
Chronic lymphocytic leukemia is a heterogeneous disorder, both
clinically and biologically.

Methods
Methods
109 consecutive samples that presented a paraprotein in the SPE
conﬁrmed by immunoﬁxation (IFE) were collected. SPE was
performed by agarose gel (Sebia) and densitometered employing
the Hydrasis software. IgG, IgA and IgM were measured by
nephelometry in a BN ProSpec (Siemens). The involved/uninvolved
HLC pairs were measured by turbidimetry in a SPA analyzer (Binding
Site).

In our study have been used data provided by the “Mother Teresa
University Hospital” Statistical Service, and data collected from the
register of malignant diseases. For all patients is performed blood
smear, bone marrow examination and immunophenotype by
laboratory service.
Results

Results
80 patients showed a quantiﬁable monoclonal band in gamma by
SPE (63 IgG, 5 IgA and 12 IgM) and 17 had a small non-measurable
band. 12 patients had a band in the ® region. The M-peak quantiﬁed
by SPE correlated with HLC for IgGk (r = 0.8, p b .001, n = 33), IgG⌊
(r = 0.77, p b .001, n = 18) and IgMk (r = 0.95, p b .001, n = 8). No
signiﬁcant correlation was found for IgA or IgM⌊ probably due to the
relatively low number of samples. The composite of HLC involved
and uninvolved pairs (Ig'k + Ig´⌊) correlated with the total amount of
Ig measured by nephelometry (IgG r = 0.44, n = 43; IgA r = 0.99, n
= 12; IgM r = 0.61 n = 11, all p b .05). None of the bands in ® were
measurable but all of them had altered HLC ratio. HLC ratio was
altered in 6 out of the 17 samples with positive IFE but small nonmeasurable M-peaks.

A total of 627 cases diagnosed with CLL by Laboratory service and
Haematology service and treated by the last one for years 2013–
2017, out of which 177 women (28.2%) and 450 males (71.7%). For
the period under study are deagnosed 213 new cases with CLL.
average age of the affected was 65.5 years while the males were
65.47 years and women 65.58 years old.
The number of new cases identiﬁed for the study period is 213 of
which 90 females and 123 males. Regarding the stage at the time of
diagnosis for new cases, the collected data were stage 0 RAI, 41 cases
(19.25%), stage I RAI 43 cases (20.19%), stage II RAI 57 cases
(26.76%), Stage III RAI 39 cases (18.30%), Stage IV RAI 32 cases
(15.02%). Regarding the demographic distribution, it is noticed that
the largest number of cases is found in the Tirana district and
industrial areas.

Conclusions

Conclusions

The HLC involved pair correlates with SPE quantitation for IgG
and IgM and total Ig measured by nephelometry for all Igs. Also, we
demonstrate that altered HLC ratio could help in the detection and
quantitation of monoclonal bands in the beta region. Future studies
will be needed to validate the clinical utility of this new assay.

The chronic lymphoid leukemia remains the hematologic malignancy of the most commonly encountered.
The disease is most commonly encountered in men and there is a
tendency for women to grow, especially after the age of 55.
The average age of new cases diagnosed during the study period
is 65.3 for women and 64.4 for males. For the period under study we
have an average of 42 new cases diagnosed per year with an
incidence of 1.5 new cases per year per 100,000 inhabitants.

doi:10.1016/j.cca.2019.03.883
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Epidemiology of chronic lymphoid leukemia in Albania for the
period 2013–2017

doi:10.1016/j.cca.2019.03.884
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Comparison study between lateral ﬂow immunochromatographic
assay and hemoglobin H staining for the screening of alpha
thalassaemia

Background-aim

Alpha thalassaemia is a genetic disease that is usually caused by the
deletion of 1 or more 〈-globin genes. In our screen for 〈-thalassaemia, we
test for Hemoglobin H (HbH), by staining red blood cells supravitally with
brilliant cresyl blue, which precipitates HbH, allowing detection by
microscopy. Sample preparation is simple to perform, however screening
for HbH inclusions is time consuming as they occur in approximately 1 in

Chronic lymphoid leukemia (CLL) is deﬁned as malignant
limfoproliferarive hemopathy, due to the collapse of the apoptosis
mechanisms, which consists in the accumulation of monoclonal B
lymphocytes, with distinct immunophenotype characteristics, in

J.Q. Tham, G.L. Wee, H.J. Yeo, P.Y. Heng, M.S. Wong
Department of Laboratory Medicine, Khoo Teck Puat Hospital, Singapore
Background-aim
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10,000 RBCs in individuals with 〈-thalassaemia minor. In order to
increase the screening throughput and improve productivity, we
evaluated the i LAB 〈THAL IC Strip Test (i + MED Laboratories, Rayong
Thailand) as a replacement method for HbH microscopy.
Methods
47 samples for routine thalassaemia studies, including 43 samples
presenting with microcytosis, hypochromia and anemia, were
concurrently set up for both assay methods. The strip results were
compared against HbH microscopy, which was performed by
experienced technologists. Five samples with discordant results were
sent for 〈-thalassaemia genotyping. The ﬁndings were tabulated
using a binary matrix and speciﬁcities and sensitivities calculated.
We also compared the turnaround times for each assay.
Results
The sensitivity and speciﬁcity of the IC strip was 88% and 91%
respectively (n = 47), when compared to microscopy. 20 samples
that were negative on both methods, included patients with ®thalassemia trait, Hemoglobin E trait and individuals negative for a
haemoglobinopathy. 22 samples were positive on both methods.
Further analysis of the 5 discordant samples showed that the IC strip
test had 100% concordance with the 〈-thalassaemia genotyping
assay, thus implying that the sensitivity and speciﬁcity of the strip
assay was 100%, overall. The average turnaround time for microscopy
is 30 min for positive cases or between 60 and 120 min for negative
cases. In contrast, the strip assay requires ﬁve minutes of hands on
time and 15 min for analysis.

Methods
Total 194 cases were recruited. Flow cytometric analysis was
performed by Beckman Coulter Cytomics FC500 cytometer. Using
CD235a, CD24, CD59, CD14, CD64, and FLAER for gating and detect
PNH cells. PNH type is deﬁned as three types: PNH clone(N1%), minor
PNH clone(0.1–1%), rare cells with GPI-deﬁciency(b0.1%). One group
includes cytopenias in any lineage including aplastic anemia, and
another group includes HMs including AML, ALL, MDS, MDS/MPN,
lymphoma, and multiple myeloma.
Results
The cytopenias were 147 cases, and HMs were 47 cases. PNH cells
were detected in 54 of 194 cases: 32(22%) in the cytopenias, and 22
(47%) in the HMs. Of PNH detected cytopenias, PNH cells were
detected in 20(62.50%) of monocytes, 14(43.75%) of granulocytes,
and 9(28.13%) of RBCs. Rare cells with GPI deﬁciency was detected in
16(50%): 11(68.8%) in monocytes, 4(25%) in granulocytes and RBCs
respectively. Minor PNH clones were identiﬁed in 10(31%): 5(50%) in
monocytes and granulocytes respectively, and 3(30%) in RBCs. PNH
clones were found in 6(19%): 5(83.3%) in granulocytes, 4(66.7%) in
monocytes, and 2(33.3%) in RBCs. Of PNH detected HMs, PNH cells
were detected in 15(68.18%) of granulocytes and 4(18.18%) of both
monocytes and RBCs. Rare cells with GPI deﬁciency found in 7(32%):
4(57.1%) in granulocytes and RBCs respectively. Minor PNH clones
were identiﬁed in 8(36%): 6(75.0%) in granulocytes, and 2(25.0%) in
monocytes. PNH clones were found in 7(32%): 5(71.43%) in
granulocytes, and 2(28.6%) in monocytes.
Conclusions

Conclusions
Our evaluation suggests that the screening for HbH can be
expeditiously and accurately done using the IC strip assay. Due to its
simplicity, ease of use, relative low cost, short TAT and clear
interpretation, it is capable of superseding microscopy in the battery
of tests for the diagnosis of 〈-thalassaemia in the routine laboratory.

The PNH cell was detected higher in the HMs than cytopenias.
Among the cytopenias, PNH cells were detected with the highest
frequency in monocytes. However, the proportion of case where PNH
clones were observed was higher in granulocytes than monocytes. In
the HMs, PNH cells were detected with the most frequency in
granulocytes. Interestingly, there was no case where PNH cells were
observed 0.1% or more of RBC in the HMs.

doi:10.1016/j.cca.2019.03.885
doi:10.1016/j.cca.2019.03.886
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Assessment of PNH clone by multiparameter ﬂow cytometry in
cytopenia and hematologic malignancies
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Background-aim
Flow cytometry is the gold standard of diagnosing paroxysmal
nocturnal hemoglobinuria(PNH). Nowadays, utilizing multiparametric ﬂow cytometry for identifying the absence of GPI-linked
protein expression to diagnose PNH. Our study analyzed the PNH cell
detection trend in cytopenia and hematologic malignancy(HM)
cases.
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FXIII levels in patients with systemic lupus erythematosus and
antiphospholipid syndrome
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Background-aim
Patients with systemic lupus erythemasosus (SLE) are subject to
signiﬁcant morbidity and mortality due to atherosclerotic diseases,
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which cannot be fully explained by traditional risk factors.
Antiphospholipid syndrome (APS) is characterized by recurrent
thrombosis and pregnancy morbidity in the presence of
antiphospholipid antibodies (aPL). APS can be primary or secondary,
often associated with SLE. It has been shown that elevated FXIII
(FXIII) levels confer an increased risk of atherothrombosis in women.
Our aim was to ﬁnd out whether levels of FXIII might differ in
patients with SLE and/or APS as compared to healthy individuals and
if levels are associated with thrombotic episodes.
Methods
In this observational case-control study, 122 patients with SLE
and/or APS and 140 age and sex-matched healthy controls were
enrolled. Patients were grouped: SLE without APS (n = 60), SLE with
APS (n = 16), primary APS (n = 26), SLE with aPL without clinical
symptoms of APS (n = 16), aPL without clinical symptoms of APS (n
= 4). FXIII activity, FXIII-A2B2 antigen levels, FXIII-B subunit levels
were measured and major FXIII-A and FXIII-B polymorphisms were
determined. Clinical parameters including age, sex, BMI, smoking
habit, traditional risk factors, thrombotic history and disease activity
were registered.
Results
FXIII activity and FXIII-A2B2 antigen levels were signiﬁcantly
elevated in APS patients (primary or secondary) as compared to
controls. In SLE patients, regardless of the presence of APS, FXIII-B
levels were signiﬁcantly elevated. FXIII-A2B2 and FXIII-B levels
signiﬁcantly correlated with C4 complement levels. Among SLE
patients, FXIII A2B2 levels were signiﬁcantly elevated in those with
history of atherothrombosis, while no such association was found for
FXIII-B levels. A FXIII level in the upper tertile conferred a signiﬁcant
risk for arterial but not venous thrombotic events in SLE patients
(OR:4.48; 95% CI:1.153–17.44, p = .035). Among FXIII polymorphisms, FXIII-B His95Arg polymorphism was found to be associated
with a positive risk for venous thrombosis, while FXIII-B intron K
c.1952 + 144C N G polymorphism conferred a protective effect
^
against it (adjusted OR: 0.190; 95%CI: 0.04–0.79, p = .022).
Conclusions
Elevated FXIII levels are associated with increased atherothrombotic risk in SLE patients.
Funding: NKFI 128582.

regarding manual counts and 2) analyze the automatic detection of
neoplastic cells by the UF-5000.
Methods
A total of 224 BF were analyzed from 146 patients: 125 without
neoplasia and 21 with hematological or non-hematological neoplasia. The samples included 151 ascites, 57 pleural, 10 articular and 6
cerebrospinal (CBF). Manual counts of red blood cells (RBC) and
nucleated cells were performed using the Neubauer chamber and
conventional microscope. BF in which manual cell counts were N
250/μL, or N 5/μL in CBF, the differential under the microscope was
performed. Concurrently, percentages and absolute automatic counts
were performed on the UF-5000 of RBC, nucleated cells, mononucleated (MNC) and polymorphonucleated cells (PMNC).
Statistical analysis was performed using Pearson correlation and
Lin concordance, Mann Whitney-Wilcoxon test and ROC curve
(RStudio).
Results
Excellent correlation was obtained for nucleated cells (r = 0.93,
p b .0001) in neoplastic samples when comparing results from the
UF-5000 regarding to the manual method. Moreover, comparing RBC
automatic and manual counts a strong correlation was found either
in neoplastic (r = 0.76, p b .0001) and benign samples (r = 0.74, p b
.0001).
In neoplastic samples, the percentage of MNC was signiﬁcantly
higher (mean = 69.9%) with respect to non-neoplastic (mean =
49.4%) (p b .01). Regarding to PMNC, signiﬁcant high values were
obtained in benign (mean = 50.6%) with respect to malignant
samples (mean = 33.1%) (p b .05). Moreover, a threshold value of
33.3% was obtained in the percentage of MNC to discriminate
neoplastic from non-neoplastic samples, showing sensitivity and
speciﬁcity values of 92.6% and 77.2%, respectively.
Conclusions
We found a cut-off value in the MNC percentages provided by the
automatic cell counts performed in the UF-5000, which showed high
sensitivity and speciﬁcity values to discriminate malignant and
benign BF samples. Our results may contribute to the optimization
of cellular analysis in BF demonstrating their utility in the initial
diagnosis of neoplasia.
doi:10.1016/j.cca.2019.03.888
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Detection of neoplastic cells in body ﬂuid samples on the Sysmex
UF-5000 analyzer
L. Boldú, J.L. Bedini, A. Merino
Core Laboratory, Hospital Clinic of Barcelona, CDB, Spain
Background-aim
Cellular analysis of body ﬂuids (BF) has clinical relevance in the
diagnosis of infections, hemorrhages and neoplasia.
The objectives of this work are: 1) assess the correlation between
automatic counts provided by the Sysmex UF-5000 analyzer

A retrospective study to assess the relative value of peripheral
blood and CBC results that indicate ﬂow cytometric analysis for
the diagnosis lymphoproliferative disorders (LPD)
A. Cortés Bosch De Basea, R. Güell Miró, E.A. Pérez Hernández, C.
Romero Gutiérrez, C. Romero García
Laboratori Clínic de L'Hospitalet, Institut Català de la Salut, Spain
Background-aim
Advances in automated haematology analyzers have decreased
the samples that require microscopic smear review or manual
differential count. However, peripheral blood smear review
remains an important diagnostic tool, and consensus guidelines
have been developed for when such review should be triggered.
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Peripheral blood smear review is useful for conﬁrming instrument
ﬂags.
Flow cytometric immunophenotyping has a well-established role
in the evaluation of peripheral blood, evaluating white blood cells
(WBC) as part of the multiparameter evaluation for LPD.
The medical indications for peripheral blood ﬂow cytometric
immunophenotyping include some abnormal CBC ﬁndings and
clinical symptoms and signs that suggest the possibility of a
hematolymphoid neoplasm.
Laboratory professionals are in an ideal situation to identify
CBC and peripheral blood smear ﬁndings that raise the possibility
of an LPD, and based on this information make recommendations for additional studies, such as ﬂow cytometric
immunophenotyping.
This study intends to show how many LPDs have been diagnosed
adding a ﬂow citometry immunophenotype when the CBC results or
the morfology of the peripheral blood smear suggested so.
Methods
We have reviewed all the immunophenotype studies during 2017
and 2018.
All the samples were processed in Sysmex XN analyzers for the
Complete Blood Count (CBC).
May-Grundwald Giemsa stain was performed in those that
required blood smear revision and were reviewed under optic
microscopy to ﬁnd any possible hematologic disorder.
Immunophenotype testings were added when needed and the
samples were sent to a central laboratory in the Universitary
Hospital of Bellvitge.
Results
In total we studied 676 patient samples, 332 women and 344
men with an average age of 66.8 years.
309 (45.7%) of the samples studied resulted in a Chronic BLymphoproliferative Disorder. 60% of which were diagnosed as
Chronic Lymphocytic Leukemia (CLL).
58 (8.6%) were Chronic T Lymphoproliferative Disorders, 48% of
which resulted in LGL Leukemia.
When looking into the results of overall lymphocitosis we can see
that most of the samples sent to immmunophenotype had overall
lymphocitosis over 5 × 109/L which is the target established in our
laboratory to make a revision of the peripheral blood smear.
In addition, we also review those samples that had an instrument
ﬂag of atypical lymphocytes even though the absolute number may
be within the normality range. We have studied 70 samples with
overall lymphocytes below 5 × 109/L and 42 (60%) were diagnosed
with LPD.
Conclusions
In summary, the combination of manual peripheral blood smear
review, CBC results and ﬂow cytometric studies provides very useful
information for the evaluation for LPD.
Even though, it is important to integrate peripheral blood smear
review ﬁndings with the clinical information before adding ﬂow
cytometry testing.
doi:10.1016/j.cca.2019.03.889
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Uncommon hemoglobin variants description and their interference in glycated hemoglobin determination
M. Ortíz Espejob, S. Díez Espigab, N. Fañanás Rodríguezb, A. Moyano
Martínezb, R. García Sardinab, C. Esparza Del Valleb, G. Pérez
Vázqueza, M.J. Muruzabal Sitgesb, C. Fernández Cuestab
a
Hospital Sierrallana, Torrelavega, Spain
b
Hospital Universitario Marqués de Valdecilla, Santander, Spain
Background-aim
Glycated hemoglobin (HbA1c) determination is used in the
routine control of diabetic patients and reﬂects blood glucose levels
for the past 2–3 months. High performance liquid chromatography
(HPLC) allows the quantiﬁcation of HbA1c and reveals the presence
of hemoglobin (Hb) variants. Hemoglobinopathies are the result of
alterations in the genes that encode the globin chains. The presence
of any of these variants in the chromatogram may interfere with the
measurement of HbA1c.
Description of rare variants of Hb that interfere in the routine
control of HbA1c.
Methods
The measurement was made by HPLC cation exchange in the
automated analyzers Variant II Turbo and D-100 Hemoglobin Testing
System, Bio-Rad Laboratories ®. Possible Hb variants were reprocessed in
the D-10 analyzer and sent to the Haematology Service where they were
studied by capillary electrophoresis (Minicap de Sebia®). The cases with
clinical repercussion were sent to an external center for genetic study.
Results
The following Hb variants are uncommon in our environment and
their presence interferes with the determination of HbA1c.
Hb Le Lamentin: The chromatogram shows an anomalous peak
that causes underestimation of the HbA1c value. The genetic study
shows the CCA N CAA mutation in codon 20 of the 1st exon of the
Alfa2 gene.
Hb Stanleyville - II: A possible variant of Hb overestimates the
HbA1c determination. Capillary electrophoresis reveals a peak in Z1.
The AAC N AAA mutation is found in codon 78 of the 2nd exon of the
alpha2 gene.
Hb Niigata: An abnormal peak is detected by HPLC that produces
a negative interference in the measurement of HbA1c. It presents the
GTG N CTG mutation in codon 1 of the exon of the beta gene.
Hb Korle-Bu: An atypical peak is detected by HPLC, which
underestimates the HbA1c value. Capillary electrophoresis presents
a variant that migrates in Z6. The GATN AAT mutation is found in
codon 73 of the 2nd exon of the beta gene.
Conclusions
Chromatograms review is crucial to avoid reporting erroneous
results. Hemoglobin variants can interfere in the measurement and
can lead to inadequate treatments administration. Laboratory has the
chance to discover unknown hemoglobinopathies, contributing to
improve patient care.
doi:10.1016/j.cca.2019.03.890
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Clinical evaluation of a new SFLC assay for monoclonal
gammopathies patients
M. Haddad, B. Pegourié, B. Lardy
University Hospital of Grenoble, France
Background-aim
Since now N15 years, the importance of free light chains (FLC)
quantiﬁcation has increased steadily. Combined with serum protein
electrophoresis (SPE) and immunoﬁxation, the FLC assay contributes
to the diagnosis, prognosis and follow-up of patients with monoclonal gammopathies. For multiple myeloma diagnosis, FLC concentrations, and particularly the ratio between the involved and
uninvolved (i/u) became a diagnostic criterion in combination with
signs of organic damage (CRAB) and medullar clonal plasma cells
assessment.
Methods
Currently, two groups of reagents are available on the market
based on turbidimetric and/or nephelometric technologies: (1)
Freelite marketed by The Binding Site, using polyclonal antibodies
and (2) N-Latex FLC marketed by Siemens, using monoclonal
antibodies. The results obtained by these two reagents were shown
to be globally correlated but non-transposable. Recently, a new
method of analysis of light free chains has been proposed by Sebia.
This technique (Sebia FLC) relies on ELISA detection using polyclonal
antibodies. We wanted to assess the sebia FLC in the context of
follow up of patients with monoclonal gammopathies.

b

Department of Internal Medicine Merkur University Hospital and
School of Medicine, University of Zagreb, Croatia
Background-aim
Flow cytometric immunophenotyping has been widely used to
identify neoplastic plasma cell populations (PCs) in patients with
multiple myeloma (MM). Markers that have been associated with
informative aberrant antigen expression proﬁles for MM according to
European Myeloma Network (EMN) guidelines are: CD19, CD56,
CD45, CD38, CD27, CD20, CD28, CD33, CD117 and to a less extent
also CD81 and CD200. In combination with cytoplasmic immunoglobulin (cytIg) KAPPA and LAMBDA light chain staining, they
contribute to establish the clonal nature of a population of suspicious
PCs. The aim of this study was to evaluate the diagnostic utility of
ﬂow cytometric imunophenotyping (FCI) for MM analysis.
Methods

In 2018 FCI was done on bone marrow specimen from 40
patients, 18 females (49–83 years) and 22 males (52–85 years),
characterized as newly diagnosed (13), stationary MM (11) or
relapsed MM (16), respectively. Multiparametric ﬂow cytometric
immunophenotyping was performed using monoclonal antibodies
against CD138, CD38, CD45, CD56, CD19, CD20, CD33, CD117, CD200,
CD27 and CD28, cytKAPPA, cytLAMBDA following the procedure for
intracytoplasmatic determination. Backbone markers CD38, CD45
and CD138 were included in all tests. All measurements were
performed on a ﬂow cytometer Navios, Beckman-Coulter, in 10 color
analysis. Gating procedure was based on CD38 vs. CD138 antigen
expression.
Results

Results
We analyzed 360 samples from 80 patients' one year follow up
with both Sebia FLC and Freelite techniques. Our results showed a
good correlation between the two techniques despite signiﬁcantly
higher absolute values for the Freelite assay. Additionally, we show
that Sebia FLC units are strictly identical than the concentration of
the FLC peak quantiﬁed with the tangent mode on SPE for samples
with quantiﬁable peak on SPE. The study of patients monitoring
show that the iFLC trend is strictly comparable for the 80 tested
patients. For the diagnosis of myeloma, the i/u FLC ratio of 100
obtained by Freelite cannot be used for the Sebia FLC technique.
Conclusions
SEBIA's technique for assaying light free chains is a promising
technique that can be integrated with the two techniques currently
available on the market.

PCs population accounted 0.4–64% of the total nucleated cell
count by ﬂowcytometry. The abnormal antigen expression pattern as
deﬁned by EMN in 40 MM cases, was found for: CD45 (75%), CD56
(82.5), CD19 (90%), CD20 (8.1%), CD33 (45%), CD117 (60%), CD200
(82.1%), CD27 (57.5%) and CD28 (37.5%), respectively. Light chain
restriction was demonstrated in all of them, with either KAPPA (30)
or LAMBDA (10) clonal expression.
Conclusions
Although CD19, CD56 and CD200 represented as the most
valuable antigens for identifying neoplastic population in patients
with MM, they can't stand alone to distinguish normal/reactive vs.
tumor cells. The immunophenotyping panel proposed by EMN is
powerful for distinguishing neoplastic from reactive plasma cells in
clinical practice.
Standardization in processing, analysis and reporting increases
objectivity of FCI ﬁndings in cases when MM is suspected.

doi:10.1016/j.cca.2019.03.891
doi:10.1016/j.cca.2019.03.892
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Diagnostic utility of multiparameter ﬂow cytometric immunophenotyping in multiple myeloma
M.M. Kardum Paroa, I. Taradia, D. Radić Krištob, I. Mandac Roguljb, S.
Ostojić Kolonićb, M. Kursarb, Z. Šiftara
a
Department of Clinical Chemistry and Laboratory Medicine, Merkur
University Hospital, Zagreb, Croatia
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The Abbott Alinity hq accurately identiﬁes the presence of
immature neutrophils
Z. Mukhtara, C.L. Slimc, B.A. Weversb, M.W.H.J. Demmersd, H.J.
Adriaansend, J.A. Koorenb, H. Stormc, H.J. Hoffmanna, G. Lakosa
a
Abbott Diagnostics, Santa Clara, CA, United States
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Centers, Hoofddorp, The Netherlands
c
Department of Clinical Chemistry, Certe, Groningen, The Netherlands
d
Department of Clinical Chemistry, Gelre Hospital, Apeldoorn, The
Netherlands

a

Background-aim

The diagnosis, follow-up and treatment monitoring of asymptomatic monoclonal gammapathies (MG) and multiple myeloma
(MM) is based on the quantiﬁcation and identiﬁcation of the
monoclonal paraprotein by electrophoresis and immunoﬁxation
techniques in serum and urine. Monoclonal free light chains in MM
patients have traditionally been monitored in 24 h urine by
electrophoretic measurements of Bence Jones protein (BJP); however, the impact of renal metabolism, limited analytical sensitivity
and low urine samples compliances limit the usefulness of
urinalysis. We aim to assess the usefulness of 24-h urine
measurements versus the use of serum free light chains (sFLC)
determination in the follow-up of patients with monoclonal
gammapathies.

The Alinity hq high throughput haematology analyzer (Abbott
Diagnostics, Santa Clara, CA) reports the absolute concentration and
percentage of Immature Granulocytes (IG), deﬁned as
promyelocytes, myelocytes and metamyelocytes, as part of a 6-part
WBC differential. In addition, Alinity hq displays a Left Shift (LS) ﬂag
if an increased proportion of band neutrophils (BN) is detected.
Methods
The ability of Alinity hq to detect neutrophilic left shift was
assessed in comparison to CELL-DYN Sapphire (Abbott) and manual
WBC differential (reference method). The study cohort consisted of
1461 clinical samples from the routine workload of the Departments
of Clinical Chemistry at Atalmedial Diagnostic Center, Gelre Hospital
and Certe (The Netherlands), and comprised of patients with various
conditions, including hematological malignancies.
Results
Manual and Alinity hq %IG comparison resulted in a correlation
coefﬁcient of 0.68 and a Passing-Bablok slope of 1.3. Total agreement
between the Alinity hq LS ﬂag and the combination of the CELL-DYN
Sapphire Band Alert (bndAlrt) and IG Alert (igAlrt) was 89.8%.
Considering ε 5% BN alone, the sensitivity of the Alinity hq LS ﬂag
and the CELL-DYN Sapphire bndAlrt were 52.6% and 34.8%, with a
speciﬁcity of 91.2% and 95.8%.
Alinity hq detected the presence of 1% and 2% IG, respectively,
with a sensitivity of 72.3% and 67.0% and a speciﬁcity of 90.7% and
95.1%, compared to a sensitivity of 59.9% and 66.7% and a speciﬁcity
of 90.5% and 88.9% of the CELL-DYN Sapphire igAlrt.
When left shift was deﬁned as the combination of ε 5% BN and/or
ε 1% IG, it was detected with 64.3% sensitivity and 91.1% speciﬁcity
by the LS ﬂag and/or ε 1% IG in the automated differential.
Samples with LS ﬂag had signiﬁcantly higher WBC count (17.8 vs
7.36 × 109/L) and neutrophil count (12.23 vs 4.73 × 109/L). The
median (inter-quartile range) of %BN and %IG was 2.76% (1.00–6.96)
^
vs 0.25% (0.00–1.00) and 0.97% (0.00–3.35) vs 0.00% (0.00–0.25) for
samples with and without LS ﬂag, respectively (p b .0001 for both).
Conclusions
Alinity hq effectively identiﬁes the presence of clinically signiﬁcant concentration of immature forms of neutrophil granulocytes.
Quantitation and reporting of IG concentration represents an
advancement compared to qualitative ﬂagging.

Department of Clinical Biochemistry, Hospital Universitario 12 de
Octubre, Madrid, Spain
b
TBS Iberia, Spain
Background-aim

Methods
We compared on a retrospective analysis the results obtained by
the determination of sFLC (SpaPlus, The Binding Site) against urine
electrophoresis (UPE) and immunoﬁxation (UIFE) in 24-h urines
(SAS 1&2, Helena) of 977 samples of patients with MG. We have
calculated the negative predictive value (NPV) between the determinations in both matrixes.
Results
Between 2016 and 2018, we made an average of 1865 UIFE per
year, of which only 26.06% were positive for BJP. We have calculated
the probability of having normal urinalysis when sFLC were also
normal by evaluating NPV of the following comparisons:i)UIFE vs
altered sFLC ratio = 0.9481(CI:0.9258–0.9652);2)UPE vs altered K/L
ratio = 0.9926 (CI:0.9811–0.9980);iii)UIFE vs iFLCN100 mg/L =
0.9538 (CI:0.9351–0.9684);iv)UPE N200 mg/24 h vs iFLCN100 mg/L
= 0.9657 (CI:0.9490 to 0.9781).
Conclusions
The results obtained by UIFE and UPE can be highly subjective and
inﬂuenced by the type of manipulation of the sample (concentration,
precipitation, etc.). With a NPV close to 95% in all comparisons, we can
assume that patients who present negative results in urine studies can
be followed by determination of serum free light chains with the
greater comfort and objectivity that this supposes. Our results suggest
that sFLC might be an assay that could guide to more selectively
requests of urinalysis. However, it is necessary to consider as
inﬂammatory processes, intercurrent infections or alterations of the
renal function could alter chain ratios in these patients.
doi:10.1016/j.cca.2019.03.894

doi:10.1016/j.cca.2019.03.893
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Can the sFLC assay help on the optimization of the use of 24h
urines in patients with monoclonal gammapathies?

Agreement study between the response criteria of the international Myeloma Working Group vs the Intergroupe Francophone
du Myelome

I. Liria Gonzáleza, D. Melero Lópeza, N.M. Barbosa De Carvalhob, C.
Tejedor Díaza, P. Puerta Fonolláa

D. Melero Lópeza, I. Liria Gonzáleza, N.M. Barbosa De Carvalhob, C.
Tejedor Díaza, P. Puerta Fonolláa
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Unusual presence of green neutrophil inclusions in peripheral
blood as a marker of impending patient death

Background-aim
The treatment response criteria in patients with multiple
myeloma (MM) have varied with the introduction of new more
sensitive techniques and a greater knowledge of this pathology. The
International Myeloma Working Group (IMWG) introduced serum
free light chains in 2009 as a biomarker to deﬁne response criteria
along with electrophoresis and immunoﬁxation both in serum and
urine. In 2018, the Intergroupe Francophone du Myelome (IFM)
published a proposal to modify the response criteria based only on
serum studies and replacing the 24-h urine proteinuria studies by
serum free light chains (sFLC).
The objective of this study is to compare the agreement of the
treatment response categories according to the criteria of IMWG and
IFM.
Methods
We randomly selected 33 patients with multiple myeloma (MM):
20 intact immunoglobulin, 11 light chains and 2 oligosecretory. We
analyzed the results in serum by electrophoresis (V8, Helena) and
immunoﬁxation (Interlab G26, Biometa), the same in urine (SAS 1
and 2, Helena) and serum free light chains (SpaPlus, The Binding
Site) at diagnosis/pretreatment in relapse and after treatment. We
classiﬁed the response of each patient according to the criteria of
both groups and calculated their agreement using the weighting
kappa.
Results
Quadratic weighting kappa is 0.8061 (CI 95% 0.4061–1).
Conclusions
We found a substantial agreement between the response criteria
of both groups. In the analysis, 6 of the 7 patients' discordant results
(85.7%) have an altered glomerular ﬁltration, b60 ml/min/1.73 m2 by
the CKD-EPI eq. (VR:N 90 ml/min/1.73 m2). One IgA Kappa MM
patient (ISS 2) presented at diagnosis a iFLC b50 mg/L; according to
the IMWG criteria, the response to treatment was a complete
response, however by the IFM criteria it was classiﬁed as stable
disease; this discrepancy can be explained by the use of the IFM
group of the decrease in dFLC as a response criterion (ε50% and ε90%
for partial response and very good partial response, respectively),
which in this case was not fulﬁlled.
Further studies are necessary to evaluate the replacement of 24 h
urine studies by the determination of serum free light chains in the
response criteria of MM patients, mainly those with renal
involvement.
doi:10.1016/j.cca.2019.03.895
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a
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b
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Background-aim
Green inclusions (GI) in the cytoplasm of neutrophils has been
reported in critically-ill patients as an indicator that death is
imminent. We report the so called “green crystals of death” within
neutrophils in a 58-year-old woman with a sepsis, alongside with a
review of the literature, with the goal of increasing the meaning and
awareness of their detection.
Methods
A 58-year-old woman was admitted into the Hospital because an
obstructive pyelonephritis and sepsis. Automatic cell counts were
done in the analyzer Advia 2120 (Siemens). A ﬁlm review was
indicated because of the increased number of leukocytes. Blood
smears were reviewed using May Grünwald-Giemsa staining and the
CellaVision DM96.
Results
Patient arrived in bad general conditions and hemodynamically
unstable, being referred to the medical intensive care unit. At
admission, blood tests showed an impaired renal function. An
automatic blood cell count showed high white blood cell count
(31.8 x10e9/L) with neutrophilia (17 x 10e9/L, normal 2.5–7), low
hemoglobin values (115 g/L) and low platelet count (101x10e9/L).
Coagulation parameters were abnormal (PT: 48.1% and APTT: 41.9 s).
In the blood ﬁlm examination on day 2, some green inclusions were
seen within neutrophils (5%). We considered them as a “critical
ﬁnding”, being reported to the clinicians. Elevation of liver transaminases AST/ALT was found (671/341 UI/L, normal 5–40), alongside
with lactic acidosis (51 mg/dL, normal 5–20). The diagnosis was
obstructive pyelonephritis and acute liver failure in the context of
sepsis. She recovered after antibiotics and support treatments.
A total of 41 cases have been reported in the literature, so that the
ﬁnding of these GI is unusual. Clinically, GI have been associated with
elevated transaminases, hepatic failure, and a high early mortality
rate. The mortality in 18 patients with GI was 13/18 (72%) within 72
h of their detection in 12 of them.
Conclusions
The detection of green inclusions within neutrophils is a marker
associated with acute liver damage, lactic acidosis and high
mortality. They could represent a lipofuscin-like substance taken up
by phagocytosis following ischaemic injury to the liver. Their report
may alert to the clinicians to an ischaemic insult or lactic acidosis.
doi:10.1016/j.cca.2019.03.896
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Rationalization of Bence Jones protein analysis based on a serum
algorithm including free light chain testing

False automatic basophil counts associated with lymphoproliferative disorders with expression in peripheral blood

E. Moga Naranjoc, L. Alserawan De Lamoc, T. Franco Leyvac,
Rubialesc, A. Baucellsc, E. Zapicoa, M. Granell Gorrochateguib
a
Biochemistry Department, Hospital de la Santa Creu i Sant
Barcelona, Spain
b
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c
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Background-aim
Bence Jones protein identiﬁcation (BJP) has been a hall mark for
diagnosis and monitoring Multiple Myeloma patients. However,
assay limitations associated both with poor sample compliance, and
renal interference, result in a high percentage of negative results
while disease is still active. Finally, it is also rather time-consuming
for the lab.
The objective of this work was to evaluate the possibility of
rationalizing the use of BJP determinations using a serum algorithm
that includes the highly sensitive Free light Chain assay to identify
the best moment to perform urine anaylis.
Methods
Retrospective evaluation of all patient's samples arriving at Sant
Pau Hospital (Barcelona) from January 2017 to November 2018,
where results for urine immunoﬁxation (IFU) (Sebia), urine electrophoresis (UPE) (Sebia) or serum free light chains (FLC) (The Binding
Site, UK) were available. Data for Serum protein electrophoresis
(SPE) (Sebia), and immunoﬁxation (IFS) (Sebia) were also retrieved.
Statistical analysis was done with Excel and Graph Pad v.5.

Haematology analyzers count thousands of leukocytes in every
aspiration and, therefore, they offer high reliable estimates of the
different leukocyte subsets. However, many studies show a poor
performance of the automatic basophil count when comparing with
the other leukocyte subtypes.
The goal of this work is to perform a retrospective study of
samples in which an increased value of automatic basophil count
was observed, but where the manual differential count revealed
normal values.
Methods
A retrospective search (January to December 2018) was performed for samples with an automated basophil count N5% (criteria
^^
for peripheral blood smear review in our laboratory) being the total
leukocyte count N1 × 109/L.
^
All blood samples were collected in tubes with EDTA as
anticoagulant and processed by the automated haematology instrument ADVIA 2120 (Siemens). The diagnosis of the different patients,
who the samples belonged to, was reviewed.
Results

Data from 2103 samples corresponding to 934 patients were
retrieved. From the 1784 IFU retrieved, 68% were negative, and from
the 282 UPE, 73% were b 200 mg/24 h. Considering a serum algorithm based on FLC, IFS, and EPS, only 2% (N = 9) of 555 results,
where IFU positive and negative by the three serum techniques,
simultaneously. On the other hand, 49% (N = 273) of the samples
were negative by IFU and positive by the serum algorithm.
Comparing the 281 results where both UPE and serum FLC were
available, it was found that 55 UPE and 168 FLC met the criteria of
measurable disease of each technique. Only 7 samples were positive
by UPE and negative by FLC while the opposite was observed in 120
samples.

A total of 148 samples from 69 different patients showed the
inclusion criteria for the study. It is important to mention that 62/69
(90%) of the patients were diagnosed of different types of
^
hematological diseases.
Surprisingly, half of the patients (34/69) in which the automatic
basophil count was high, alongside with normal counts in the
manual differential, were diagnosed of some of the following
lymphoproliferative disorders: chronic lymphocytic leukemia (24/
34), multiple myeloma (3/34), splenic marginal zone lymphoma (1/
34), mantle cell lymphoma (1/34), Sezary syndrome (2/34) and
other T-cell lymphomas (3/34). This group of patients was characterized by the following ﬁndings: 1) high leukocyte counts (average
of 128 × 109/L); 2) Abnormal lymphocytes with expression in
peripheral blood; 3) high automated basophil count (in many cases
N20%); and 4) normal basophil count in the manual differential
^ ^
counts.

Conclusions

Conclusions

Our analysis suggests that this serum algorithm could be helpful
to make a more selective use of IFU and UPE determinations. More
studies are necessary, but these data suggest that an IFU could be
reserved for conﬁrming the negative result of the serum algorithm.

In this study an unusual phenomenon of pseudobasophilia
associated to lymphoproliferative disorders is described. One possible explanation to this ﬁnding may be related to the increased
resistance of the abnormal lymphocytes membrane to lysis in the
basophil/lobularity channel measurements.
This signiﬁcant ﬁnding should be considered when reviewing cell
blood count results.

Results

doi:10.1016/j.cca.2019.03.897

doi:10.1016/j.cca.2019.03.898
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Performance evaluation of the new Beckman Coulter DxH-900
haematology analyzer

Alinity hq reference ranges for reticulocytes and related
parameters

A. Martínez Iribarren, X. Tejedor Ganduxé, M. Sala, M. Lopez-Molina,
L. Galiano, C. Juan, I. Sierra, A. Castillo, K. Qyyum, M. Llopis, C.
Morales-Indiano
Haematology-Core Lab Department, Clinical Laboratory Metropolitana
Nord (LCMN), Hospital Universitari Germans Trias i Pujol, Badalona,
Barcelona, Spain

M. Patelb, H. Hoshinob, R. Chandrasa, K. Qua, Z. Mukhtarb, G. Lakosb
a
Abbott Diagnostics, Lake Forest, IL, United States
b
Abbott Diagnostics, Santa Clara, CA, United States

Background-aim
DxH900 is a new fully automated analyzer that provides cell
blood count, white blood cell (WBC) differential, reticulocyte count
(RET) and NRBC enumeration. The aim of this study was to validate
DxH900 and compare it with its predecessor DxH800.
Methods
321 samples (EDTA-K3 blood specimen) were analyzed over a 1month period. Following the guidelines of the Clinical and Laboratory
Standards Institute (CLSI, H26-A2) we evaluated background (BG),
carryover (CO), reproducibility (R), intrinsic interference (I), linearity (L), limit of quantiﬁcation (LQ), abnormality messages (ﬂags),
differential count (DC) and correlation with DxH800.

Background-aim
Alinity hq (Abbott Diagnostics, Santa Clara, CA) is a high
throughput haematology system that utilizes advanced MAPSS™
technology and ﬂuorescence ﬂow cytometry. When used in the CBC
+ RETIC mode, the analyzer reports the concentration and percentage of reticulocytes (R and %R), the immature reticulocyte fraction
(IRF), percent reticulated platelets (%rP) and the hemoglobin content
of reticulocytes (MCHr).
IRF is an indicator of erythropoietic activity, and is used to
monitor bone marrow regeneration or response to therapy. MCHr is
a marker of bone marrow iron status and availability and is a
predictor of response to anemia therapy. Reticulated platelets reﬂect
megakaryopoietic activity in the bone marrow and have been shown
to be a non-invasive predictive marker in patients with thrombocytopenia. Previous publications have noted that reference intervals for
reticulocytes and related parameters are technology-dependent.
Methods

Results
The results for BG, CO, R and I met manufacturer's speciﬁcations.
Excellent linearity was obtained for red blood cells (RBC) (y =
−0.03 + 1.01×;R = 1.00), WBC (−0.04 + 1.01×;R = 0.99), hemoglobin (Hg) (0.11 + 1.01×;R = 1.00) and platelet count (PLT)
(−4.87 + 0.98×;R = 0.99). The samples used to assess LQ presented
WBC values between 0.236 and 0.311 × 109/L with coefﬁcient of
variation (CV) b15%, while the samples used to quantify PLT (with
values between 4.1 and 8.35 × 109/L) yielded a CV b 20%. Passing
Bablok method showed no differences between both analyzers for
WBC (y = 0.05 + 1.00×;R = 0.99), Hg (y = −0.25 + 1.02×;R =
0.99), RBC (y = 0.10 + 0.98×;R = 0.99) and RET (y = 0.06 +
1.04×;R = 0.99). PLT showed a good correlation (y = 1.29 + 0.92×;
R = 0.99). PLT measured on the DxH-900 was higher in comparison
to the DxH-800 with a 7% bias (3.1 to 16.5%). The comparison of 50
leukocyte DC results analyzed in parallel with blood smear
observation (reference method), revealed a good correlation for
neutrophils (R = 0.95), lymphocyte (R = 0.97), monocyte (R =
0.90) and eosinophils (R = 0.81), while basophils showed a poor
correlation (R = 0.52). Sensitivity and speciﬁcity for the detection of
ﬂags were 0.75 and 0.92 for blasts, 0.91 and 0.91 for immature
granulocyte, 0.95 and 0.77 for left shift and 0.95 and 0.87 for variant
lymphocytes, respectively. The overall performance of the ﬂags
showed a negative predictive value (NPV) of 0.99.
Conclusions
DxH900 provides reliable results and fully comparable to
DxH800. One of the highlights is sensitivity and NPV of ﬂags, which
has been improved. DxH900 is an accurate, highly precise analyzer
with good analytical performances to be used effectively in highvolume laboratories.
doi:10.1016/j.cca.2019.03.899

Reference ranges for the above-mentioned parameters were
established on Alinity hq using samples from up to 213 apparently
healthy adult subjects (46.6 ± 12.0 years, 19 to 91 years). Gender
and age-dependency were also assessed.
^
Results
Data distributions were Gaussian for IRF and MCHr, while %R and
%rP results followed a non-normal distribution. The central 95th
percentile ranges were calculated according to CLSI EP28-A3c
guideline using a parametric method for normally distributed
measurands, and a non-parametric method for non-normally
distributed data. A small difference was observed between genders
for %rP values only (p = .012). Age dependency was noted for IRF
and %rP in males, and for %R values only in females. A statistically
signiﬁcant positive correlation was found between IRF and %R (r =
0.208, p = .0023) and a negative correlation between IRF and MCHr
(r = −0.381 (p b .0001).
The cumulative reference ranges for %R, IRF and MCHr, respectively, were 0.86–2.82%, 0.17–0.44, and 25.3–35.5 pg. The reference
range was 1.14–6.87% for %rP.
Conclusions
Reference ranges for %R, IRF, MCHr and %rP were established on
anility hq. These ranges can serve as guide for Alinity hq users and as
basis for comparison to other analyzers.
^
doi:10.1016/j.cca.2019.03.900
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A patient with unexplained eosinophilia

Monocytic subpopulation analysis by multidimensional ﬂow
cytometry outperforms classical variables for CMML diagnosis

R. Palmab, A. Escobara, P. Fuentesb, C. Morenob, P. Picazob, D.
Melguizob, M.Á. Ruizb, M.C. Lorenzob
a
Hospital San Pedro de Alcántara, Cáceres, Spain
b
Hospital Virgen de la Salud, Toledo, Spain

C. Quirós, A. Fonseca, S. Alonso-Álvarez, L. Morais, M. Moro, E. Colado
Hospital Universitario Central de Asturias, Spain
Background-aim

Background-aim
Eosinophilia refers to an absolute eosinophil count in the peripheral
blood of ≥500 eosinophils/μL and hypereosinophilia is deﬁned as
moderate (1500 to 5000 eosinophils/μL) to severe eosinophilia (N5000
eosinophils/μL). Peripheral blood eosinophilia can be caused by
numerous allergic, infectious and neoplastic disorders, which require a
variety of different treatments. It is important to deﬁne the main cause
of this disorder in order to begin treatment as soon as possible.

Chronic Myelomonocytic leukemia (CMML) is characterized by
persistent peripheral blood (PB) monocytosis, accounting for ε10%
leukocytes. Conditions associated with reactive monocytosis must be
ruled out and this diagnosis may not be straightforward when
myelodysplasia or genetic alterations are not found. Moreover, the
temporal criteria for “persistent” monocytosis is not clear. Based on
current limitations, we aimed to develop a diagnostic algorithm.
Methods

Methods
A 23 years old male patient presented to the emergency
department with odynophagia, fever, difﬁculty breathing and left
cervical swelling.
Results
The clinical analysis revealed a mild hypertransaminasemia, an
elevated CRP and a complete blood count with mild anemia and a
differential of 68,9% eosinophils (10 × 10^3/μL) without any blast
cells on the peripheral smear. Laboratory advised to dismiss other
reactive eosinophilia causes. A bilateral pleural effusion was
observed on the admission chest X-ray and the patient was admitted
to the internal medicine service. Additional testing revealed normal
serum IgE levels, negative Epstein Barr Virus and Strongyloides
stercoralis antibodies. An anterior mediastinal mass concerning for
lymphoma disease was seen on the thorax- abdominal computed
axial tomography (CAT) scan. Fine-needle aspiration (FNA) with
cytology showed increased eosinophilia, small lymphocytes and
atypical Reed-Sternberg giant cells that were PAX5+, CD20+ (rare
cells), CD30+, CD15+, p53+, bcl2+, ALK- and EBER- phenotype.
Bone narrow aspiration revealed high levels of eosinophilia without
lymphoproliferative inﬁltration. Molecular genetic analysis showed
polyclonal rearrangement of IgH and TCRG genes and negative
expression of the FIP1L1/PDGFRA transcript. He was thus diagnosed
with classical Hodgkin lymphoma.
Conclusions
Hodgkin lymphoma and B cell non-Hodgkin lymphoma can be
associated with eosinophilia. The clinician should consider many
possible causes of eosinophilia. The degree of eosinophilia is rarely
helpful for identifying the cause except at extremes of eosinophil
counts (e.g., very mild eosinophilia is more likely to be seen with
asthma or allergic rhinitis; severe eosinophilia [e.g., ε20,000
eosinophils/μL] is more likely to be caused by a myeloid neoplasm).
doi:10.1016/j.cca.2019.03.901

EDTA-K3 anticoagulated PB from 57 consecutive patients (21
CMML and 36 reactive monocytosis) with persistent monocytosis
(ε1 x 109/L) maintained for at least 3 months were stained with the
following monoclonal antibodies CD36-FITC (CLB-IVC7, Sanquin),
CD64-PE (10.1, Cytognos), CD34-PerCP-Cy5.5 (8G12, BDB); CD16PE-Cy7 (3G8, BDB); CD300e- APC (UP-H2, Immunostep); CD14APC-H7 (MOP9, BDB); HLADR-PacB (L243, BDB) and CD45-HV500
(2D1, BDB). At least 106 viable cells were acquired in a FACSCanto
II (BDB, San Jose, CA). Instrument setup and sample preparation
was performed following EuroFlow Standard Operative Procedures.
Boolean gating selecting cells co-expressing CD64 and HLADR and/
or expressing CD300e, HLADR and CD16 was used to select PB
monocytes. These cells were further divided on classical (M1)
monocytes (CD14+ CD16-), intermediate (M2) monocytes (CD14+
CD16 + d) and non-classical (M3) monocytes (CD14- CD16+)
using Inﬁnicyt v2.0 (Santa Marta, SA). Statistical analysis was
performed using GraphPad Prism software (ROC curve and MannWhitney test).
Results
CMML patients showed increased M1 population with decreasing
numbers of M2 and/or M3 monocytes (p b .001). The percentage of
M1 in the monocytic compartment was the most informative
parameter to classify CMML patients vs reactive monocytosis (AUC
= 0.99) with a cutoff of ε94% M1 monocytes (Speciﬁcity 97%,
Sensitivity 95%). All other variables, including hemoglobin (AUC =
0.75), platelets (AUC = 0.81), absolute monocytes (AUC = 0.84) or
absolute M1 number (AUC = 0.83) had lower discriminative
potential.
Conclusions
CMML is a rather heterogeneous condition. A ﬂow cytometrybased analysis can be used to perform differential diagnosis of CMML
and reactive conditions.
doi:10.1016/j.cca.2019.03.902

Abstracts / Clinica Chimica Acta 493 (2019) S379–S433

W128
^
Evaluation of health outcomes after the implementation of
rotational thromboelastometry in patients undergoing cardiac
surgery
I. Rodríguez Martín, C. Sánchez Mora, V. Sánchez Margalet
Clinical Biochemistry Department, Virgen Macarena University Hospital,
Seville, Spain
Background-aim
Viscoelastic tests (rotational thromboelastometry, ROTEM®),
together with the implementation of a speciﬁc algorithm for
coagulation management in cardiac surgery, enable perioperative
coagulopathy to be better controlled.
Methods
Retrospective cohort study including 675 patients who underwent cardiac surgery with cardiopulmonary bypass. The incidence of
allogeneic blood transfusions and clinical postoperative complications were analyzed before and after ROTEM® implementation.
Results
Following viscoelastic testing and the implementation of a speciﬁc
algorithm for coagulation management, the incidence of any allogeneic
blood transfusion decreased (41.4% vs 31.9%, p = .026) during the
perioperative period. In the group monitored with ROTEM®, decreased
incidence of transfusion was observed for packed red blood cells (31.3%
vs 19.8%, p = .002), fresh frozen plasma (9.8% vs 3.8%, p = .008),
prothrombin complex concentrate administration (0.9% vs 0.3%, p =
.599) and activated recombinant factor VII (0.3% vs 0.0%, p = .603).
Increased incidence was observed for platelet transfusion (4.8% vs 6.8%, p
= 0,530) and ﬁbrinogen concentrate (0.9% vs 3.5%, p = .066), tranexamic acid (0.0% vs 0.6%, p = .370) and protamine administration (0.6%
vs 0.9%, p = .908). Similar results were observed in the postoperative
period, but with a decreased incidence of platelet transfusion (4.8% vs
3.8%, p = .813). In addition, statistically signiﬁcant reductions were
detected in the incidence of postoperative bleeding (9.5% vs 5.3%, p =
.037), surgical reexploration (6.0% vs 2.9%, p = .035), and length of
Intensive Care Unit (ICU) stay (6.0 days vs 5.3 days, p = .026).
Conclusions
The monitoring of haemostasis by ROTEM® in cardiac surgery, was
associated with decreased incidence of allogeneic blood transfusion,
clinical hematologic postoperative complications and lengths of ICU stay.
doi:10.1016/j.cca.2019.03.903
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^
Comparison of automated Hematopoietic Progenitor Cell (HPC)
count between Sysmex XN and the CD34+ ISHAGE in apheresis
samples

b

Section of Clinical Biochemistry, Department of Biomedicine and
Movement Neurosciences, University of Verona, Italy
Background-aim
The infusion of stem cells collected from peripheral blood by
apheresis has considerably increased during the last decade, often
replacing the use of bone marrow as a cellular source for
reestablishment of hematopoietic activity in patients undergoing
autologous and allogeneic transplantation. This study describes the
results of comparing HPC (Hematopoietic Progenitor Cell) Sysmex
XN technique (Sysmex, Kobe, Japan) for stem cell count in peripheral
blood transplantation (PBSCT) samples with the reference method
based on CD34+ monoclonal antibodies cytoﬂuorimetry.
Methods
HPC count is based on cytoﬂuorimetric analysis of ﬂuorochrome
labeled cells after selective cell lysis according to their relative
maturity. HPC has been compared with CD34+ count (BD Stem Cell
kit Enumeration on ﬂow cytometer BD FACSCanto, ISHAGE protocol)
in 125 apheresis samples collected from patients undergoing
autologous or allogeneic bone marrow transplantation. The comparison was carried out with Passing and Bablok regression and BlandAltman plots, using Analyze-it software (Ltd, Leeds, UK).
Results
HPC values (median 2110 × 10^9/L, range 830-7362 × 10^9/L)
have a similar distribution as assessed with CD34+ cytoﬂuorimetry
(median 2156 × 10^9/L, range 932-8666 × 10^9/L). The Passing and
Bablok regression analysis revealed good comparability, with r =
0.882, slope 0.99 (CI 95%, 0.89–1.09), intercept −93.5 (95% CI,
−332.2 to 120.3) and p = .656. The Bland-Altman plots demonstrated a mean bias of −48.7 × 10^9/L (95% CI, −159.3 to 61.7 ×
10^9/L) for HPC compared to CD34+ cytoﬂuorimetry.
Conclusions
These results suggest that Sysmex XN HPC may be considered a
reliable system for stem cell enumeration during apheresis. Owing to
its rapidity, ease of use and possibility to simultaneously performing
complete blood counts, this method can be a reliable surrogate of
cytoﬂuorimetry for both CD34+ cell collection and for investigating
their kinetics, also enabling a much greater degree of
standardization.
doi:10.1016/j.cca.2019.03.904
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Cell blood counts jointly with cell population data are suitable to
point out patients with sepsis and septic shock
F. Spolaore
Department of Laboratory Medicine, University-Hospital of Padova, Italy
Background-aim

G.L. Salvagnob, G. Lippib, E. Barisona, M. Midoloa, F. Benedettia, F.
Dimab
a
Hematology Section, Department of Medicine, University of Verona,
Italy

Cell size and complexity, ﬂuorescence intensity and width of
dispersion of those events are provided by the leukocyte population
data (CPD) that represent novel parameters determined by some
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hematological analyzers, obtained with the cell blood and leukocyte
differential counts (CBC).
Methods
We evaluated for CBC and CPD an overall of 331 patients, (158 M,
173F, 18-85ys) 110 presenting different sickness without infections (A),
53 with infections (B), 85 with sepsis (C), 32 with septic shock (D) and
51 treated with granulokines, due to hematological diseases (E). CBC and
CPD were assessed by the Sysmex XN1000 (Kobe, Japan software 0015).
Results
Logistic regression and post-hoc analysis showed that, among all
patients, in those with sepsis and septic shock the following parameters
were statically different: leukocytes count (P = .0197), hemoglobin
concentration (P = .0001), platelets count (P = .002), immature platelet fraction (IPF) (P ≤.0001), neutrophils count (P = .094), monocytes
count (P = .0031), monocytes percentage (P = .0186), immature
granulocytes (IG) (P = .0186) and neutrophils ﬂuorescence intensity
(NE-SFL channel) (P = .0406).
The median values obtained for each patient's group were:
Leukocytes (109/L) A:8.45, B:10.06, C:10.5, D:12.96, E:8.96; Hemoglobin (g/L) A:110, B:105, C:95, D:105, E: 108; Platelets (109/L): A:255;
B:272, C:180, D:164, E:147; IPF (%): A:3.9, B:3.65, C:5.9, D:8.5, E:4.3; IG
(%): A:1.5, B:1.5, C:2, D:3, E:2.75; Neutrophils (109/L): A:5.52, B:6.44,
C:7.76, D:9.62, E:4.41; Monocytes (109/L): A:0.84, B:0.9, C:0.79,
D:0.82, E:1.04; Monocytes (%): A:9.2, B:9.2, C:8.25, D:7.15, E:11.65;
NE-SFL: A:50.95, B:52, C:53.80, D:51.65, E:52.5. By stratifying patients
by age, in those N75 years there's predictability only for platelets (P =
.0081), IG (P = .0124) and neutrophils complexity (NE-SSC) (P =
.0116). In comparison to patients with infections, those with sepsis
showed higher values for the width of the neutrophils size (NE-WY),
730 vs 679 (P ≤.001), the width of the monocyte complexity (MOWX):291 vs 256 (P = .018) and lymphocytes ﬂuorescence (LY-Y) 74.8
vs 72.9 (P = .01). In comparison to patients with sepsis, those with
septic shock showed also a signiﬁcant different values of the MO-WX:
282 vs 291 (P = .013).
Conclusions
CPD parameters provide information about cell functions and
jointly with hematological parameters can be suitable to improve
clinical outcomes in patients with sepsis and septic shock, on the
perspective of personalized medicine.
doi:10.1016/j.cca.2019.03.905
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Evaluation of an automated alloantibody titration system

titer performed by the same technique, can detect an increased
production of maternal antibody during pregnancy.
This study evaluates a new automated alloantibody titration
system, IH-500 System (BioRad) by comparison with the manual
standard technique in column gel card, assessing the accuracy and
concordance with this established manual reference method.
Methods
Prospective study in which a total of 43 samples of patients, from
the Blood and Tissue Bank, were processed, which contained some
irregular antibody for which the prior identiﬁcation and manual
titration were carried out. They were then processed by a fully
automated random access system for ABO blood grouping, reverse
testing, phenotype, Rh-subgroups, single antigen testing, direct AHG
testing (DAT), antibody screening, antibody identiﬁcation and
antibody titration.
Each sample was tested a total of 3 times, on different days, by
each method for precision as an indicator of accuracy. Samples were
stored frozen between test days.
For the statistical analysis, the assessment of reproducibility for
variables with more than two categories was used with the weighted
kappa index.
Results
The precision of repeat titer results performed in the automated
system was slightly more consistent (p = .0095) when compared to
manual standard titration. There was no difference in titer in 26 of 43
samples (60,5%) when testing was performed by automated and
manual method, while 17 of 43 samples (39,5%) showed a difference
in titer of 1 dilution when repeat testing was performed using
manual standard titration. The assessment of agreement for variables
with more than two categories that uses the weighted kappa index,
showed values of 0.9304 (0.8979 to 0.9629) (p = .0000).
Conclusions
Although the titers in the automated system could be slightly
higher than manual standard method, performing antibody titration
using this automated technology presents acceptable values in terms
of precision and agreement with the manual reference method.
doi:10.1016/j.cca.2019.03.906
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Markers of hypochromia in the study of erythropoiesis and iron
availability in patients with Inﬂammatory Bowell Disease
E. Urrechagaa, M. Merinoa, P. De La Herab, A. Francisco Javierb
Core Laboratory, Hospital Galdakao Usansolo, Galdakao, Vizcaya, Spain
b
Core Laboratory, Hospital Universitario Basurto, Bilbao, Vizcaya, Spain

a

X. Tejedor Ganduxéb, A. Martínez Iribarrenb, C. Morales Indianob, À.
Sala Sanjaumeb, A. Dueñas Márquezb, T. Lema Puñalb, E. Alonso
Noguésa, J.R. Grífols Rondaa, M. Llopis Díazb
a
Banc de Sang i Teixits, Spain
b
Laboratori Clínic Metropolitana Nord-Hospital Universitari Germans
Trias i Pujol, Institut Català de la Salut, Spain
Background-aim
The titration of an alloantibody to a red cell antigen is a useful
semi-quantitative screening tool that, when compared to a previous

Background-aim
Anemia due to lack of iron, absolute or functional, is a common
complication of Inﬂammatory Bowell Disease (IBD). The assessment
of iron supply and erythropoiesis in patients with inﬂammatory
diseases, such as IBD using common biochemical assays is insufﬁcient as these are affected by the inﬂammatory response.
We investigated the potential utility of reticulocyte hemoglobin
content (RetHe) and percentage of hypochromic cells (HypoHe) in
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the assessment of the erythropoiesis status in terms of iron
availability in patients with inﬂammatory bowel disease (IBD).
Methods
We recruited 100 consecutive outpatients with IBD non receiving
therapy. C reactive protein (CRP), Serum iron, transferrin saturation,
ferritin and soluble transferrin receptor (sTfR) were tested. Complete
blood counts were performed on a XN9000 system (Sysmex
Diagnostics). CRP, S-Iron, Transferrin, ferritin and sTfR were assayed
in a chemical analyzer Cobas c 502 (Roche Diagnostics).
Differences among groups were studied using analysis of
variance, considering P b .05 to be signiﬁcant. For post hoc comparisons of outcomes between each pair of groups Scheffé correction
was applied. Receiver operating characteristic analysis was used to
assess the diagnostic performance of RetHe and HypoHe for
detecting iron deﬁcient erythropoiesis. Gold standard for low iron
availability was sTfR N52 nmol/L.
Results
Seventy one patients were anemic; 37 had iron deﬁciency anemia
(IDA), 17 anemia of chronic disease (ACD), 17 had mixed ACD + IDA.
RetHe and HypoHe had lower values in the anemic patient (all
groups) when compared to the non-anemic group (P b .0001),
whereas no differences were found in RetHe among the anemic
groups, irrespectively to inﬂammation status.
RetHe IDA/Mixed P = .032 Mixed/ACD P = .038 IDA/ACD P =
.040
HypoHe IDA/Mixed P = .048 Mixed/ACD P = .068 IDA/ACD P =
.041
RetHe Area under curve was (AUC) 0.858 (95% CI 0.816–0.952),
considering a cut off 30.0 pg, sensitivity 76.8%, speciﬁcity 99.8%.
HypoHe AUC 0.737 (95% CI 0.634–0.824), considering a cut off 4.4
^
%, sensitivity 72.0%, speciﬁcity 72.5%.
Conclusions
RetHe and HypoHe are reliable tests to assess iron supply for
erythropoiesis in patients with IBD, useful to evaluate long term
(HypoHe) and short term (RetHe) periods.

Methods
Three hundred and thirty samples collected in K2EDTA anticoagulant were run sequentially on both Sysmex XN-20 and Mindray
BC 8600+ counters. The scope of the pathology included a variety of
diseases representative of the daily workload: 80 healthy subjects, 84
iron deﬁciency anemia, 87 anemia of chronic disease, 79 thalassemia
carriers.
C reactive protein, Serum iron, transferrin saturation, ferritin and
soluble transferrin receptor (sTfR) were assayed in a chemical
analyzer Cobas c 502 (Roche Diagnostics).
Kolmogorov-Smirnoff was used to verify normal. Spearman's rank
correlation coefﬁcient was used. Receiver operating characteristic
analysis was used to assess the diagnostic performance of CHr, and %
Hypo for detecting iron deﬁcient erythropoiesis. Gold standard for
low iron availability was sTfR N52 nmol/L.
Results
Sweked distribution was proven for the four parameters.
Whole range RetHe 20.6–42.5 pg, CHr 25.0–46.1 pg; HypoHe 0.1–
^
14% %Hypo 0.1–30%.
^
^
Median and 25-75th quartiles in healthy subjects CHr 33.3 pg,
32.0–34.5 pg; %Hypo 0.1% 0.1–0.3%.
^
RetHe 30.0 pg 29.3–32.3 pg HypoHe 0.2% 0.1–0.6%.
^
Linear correlation Ret-He and CHr y = 1.054×-1.86. (95%CI -5.21.7 slope; 0.95–1.1 intercept).
Correlation between HypoHe and %HYPO can be described by a
2nd degree polynomial equation y = 0.0082 × 2 + 0.765× + 0.446.
CHr Area under curve (AUC) 0.934 (95% CI 0.892–0.963 cut off
b29.0 pg, sensitivity 82.9%, speciﬁcity 98.6%. %Hypo AUC 0.918 (95%
CI 0.872–0.951 cut off N0.6%, sensitivity was 76.4%, speciﬁcity 97.3%.
^
Conclusions
RetHe and CHr are directly comparable. Hypo-He and %HYPO
are not exchangeable, due the different deﬁnition of hypochromia,
^
in terms of Hemoglobin (Hb) content b17 pg (Sysmex) or Hb
^
concentration b 280 g/L (Mindray). CHr and %Hypo are reliable
markers to identify iron deﬁcient erythropoiesis.
doi:10.1016/j.cca.2019.03.908

doi:10.1016/j.cca.2019.03.907
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Clinical utility of reticulocyte hemoglobin and hypochromic
erythrocytes reported by Mindray BC8600+ counter in the study
^ ^
of erythropoiesis
E. Urrechaga, S. Bilbao, M. Merino
Hospital Galdakao Usansolo, Spain
Background-aim
Erythrocyte and reticulocyte indices, reticulocyte hemoglobin
content, and percentage of hypochromic red cells have been
extensively used in diagnosing different erythropoiesis conditions.
Mindray BC 8600+ counter reports both parameters CHr and %Hypo;
we study the utility of these indices for the diagnosis of iron deﬁcient
erythropoiesis and compare with similar parameters, RetHe and
HypoHe, reported by Sysmex analyzers.

W134
^
Method comparison of the new Sebia serum free light chain
assay, against the Binding Site Freelite assay
M.A. Blaylock
North Cumbria University Hospitals NHS Trust, United Kingdom
Background-aim
The clinical utility of serum free light chain (sFLC) measurement
is well recognized for both the diagnosis and monitoring of
monoclonal gammopathies. The limitations of current nephelometric
and turbidimetric assays are well reported: This has led to the
development of a novel enzyme linked immunosorbent assay
(ELISA) for sFLC measurement. The new quantitative assay designed
by Sebia was compared to the The Binding Site's Freelite assay, using
routine patient serum samples from a busy UK clinical immunology
laboratory.
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Methods
Method comparison was performed on 458 patient serum
samples; 107 ‘normal’ patients (23%) and 351 ‘abnormal’ 77%. Serum
free kappa and lambda measurements were compared, as well as the
kappa/lambda ratio. Statistical analysis was used to determine
overall percentage agreement (OPA) and statistical signiﬁcance.
Concordance with serum protein electrophoresis (SPE) was determined by individual review. The proportion of samples which
required further testing by either method was compared.
Results
Good OPA between the two assays was seen; Kappa 82.75%, Lambda
72.93% and Ratio 86.24%. The Sebia ELISA showed a negative bias
compared to the Freelite assays, which was most profound at higher sFLC
concentrations. Analysis showed statistically signiﬁcant differences
between absolute values for both Kappa and Lambda serum concentrations, when comparing the two methods (p ≤.0001). Good agreement
between the Sebia ELISA results and SPE was seen on individual sample
review. Two speciﬁc examples showed reduced overestimation of the
sFLC concentration by the Sebia ELISA, compared to the Freelite assay.
23.31% of samples required additional testing (re-test %) by the Freelite
assay, compared to 6.54% by the Sebia ELISA method.

respect to their particular impact on diagnostic and therapeutic
decisions and associated with biological properties of plasma cells.
Results
The median proportion of BMPC was median 30% (quartiles: 15–
70%) in biopsy specimens, 7% (quartiles: 2–16%) on aspirate smears,
and 3% (quartiles: 1–10%) by FACS analysis. At the limit of 10% BMPC,
which is critical to discriminate plasma cell myeloma from MGUS, 74%
of cases would have been missed for diagnosis if classiﬁed by smear
morphology only. The difference of plasma cell numbers between core
biopsy and aspirate smear counts was signiﬁcantly (all p b .001)
associated with a clonal BMPC phenotype, aberrant expression of
CD56 and bone marrow ﬁbrosis. The expression of CD56 was also
associated with a signiﬁcantly lower yield of BMPC by FACS analysis.
Conclusions
Histopathologic enumeration of BMPC is mandatory to correctly
classify plasma cell dyscrasias. The expression of the adhesion
molecule CD56 is associated with aspiration failure in ﬁrst pull as
well as second pull aspirates.
doi:10.1016/j.cca.2019.03.910

Conclusions
This study provides evidence that the overall aims for an improved
sFLC assay outlined by Sebia were met. A good overall concordance
between the two sFLC assays was seen, however a negative bias in sFLC
concentration was observed when comparing the Sebia assay to the
FreeLite assay. The phenomenon of sFLC overestimation was reduced
using the Sebia assay compared to the Freelite assay.
doi:10.1016/j.cca.2019.03.909
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^
Choice of proper approach for the assessment of plasma cells in
the bone marrow of patients with monoclonal gammapathies
S. Demyanets, A. Kaider, R. Thalhammer, G. Bayer, M. Krauth, H. Agis,
I. Schwarzinger
Medical University of Vienna, Austria
Background-aim
Monoclonal gammapathies are categorized into monoclonal
gammopathy of undetermined signiﬁcance (MGUS), smoldering
multiple myeloma (SMM) or multiple myeloma (MM) based on the
number of monoclonal plasma cells in the bone marrow (BM).
Quantiﬁcation and characterization of BM plasma cells (BMPC) guides
therapeutic decisions at diagnosis and has gained increasing importance for assessment of minimal residual disease (MRD). Methods to
enumerate BMPC basically include core biopsy examination, BM
aspirate smear examination as well as ﬂow cytometry (FACS).
Methods
We retrospectively compared the results of plasma cell enumeration performed in parallel by core biopsy count, BM aspirate smear
count and FACS analysis in 238 patients with MM, SMM or MGUS.
Discrepancies of results between methods were evaluated with
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^
Two-site evaluation of high-ﬂuorescent cells for the detection of
malignant cells: The importance of clinical information
J. Favresseb, L. Bolanda, M. Schellena, B. Chatelainb, J. Defoura, F.
Mullierb, H. Jacqminb
a
St-Luc University Hospital and Catholic University of Louvain, Department of Laboratory Medicine, Haematology Laboratory, Brussels,
Belgium
b
Université catholique de Louvain, CHU UCL Namur, Namur Thrombosis
and Haemostasis Center, Haematology Laboratory, Yvoir, Belgium
Background-aim
The presence of high ﬂuorescent cells (HF-BF) on the XN-1000
analyzer (Sysmex Corporation) has gained interest in literature to
predict the presence of malignant/atypical cells in body ﬂuids (BF)
but is suffering from a lack of sensitivity.
In this study, we aimed to evaluate the performances of the
optimal HF-BF cut-off for the detection of malignant cells along with
the integration of clinical information.
Methods
One thousand six-hundred and eighty-six serous ﬂuids were
analyzed on the Sysmex XN body ﬂuid mode in two haematology
laboratories. All samples were microscopically screened on cytospin
slides for the presence of malignant cells. First, optimal HF-BF cutoffs to predict the presence of malignant cells in serous ﬂuids were
determined based on ROC curve analysis. Thereafter, the added value
of clinical information (history and/or high suspicion of a neoplastic
disorder) on the performance characteristics was evaluated.
Results
The optimal HF-BF cut-off in the ﬁrst haematology center was 108
cells/μL and yielded a sensitivity/speciﬁcity of 61.1%/93.4%. The
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optimal HF-BF cut off in the second haematology center was 45 cells/μL
and yielded a sensitivity/speciﬁcity of 86.8%/66.6%. The sensitivity/
speciﬁcity for malignant cells detection evolved to 100.0%/68.9% in the
ﬁrst center when adding clinical information to the local HF-BF cut-off
criteria. In the second center, adding clinical information also
improved the sensitivity to 100%. The speciﬁcity was however not
determined. These data highlights that smear review for detecting
malignant cells is only useful when HF-BF N cut-off and/or when there
is clinical suspicion for malignancy. If neither of these two criteria is
fulﬁlled, manual review for malignant cell detection seems not useful.
For our data, this would have led to 55.0% reduction in microscopic BF
review. More importantly, this would also have improved turnaround
time for the BF's that wouldn't need manual review.
Conclusions
We propose an algorithm for BF review based on HF-BF results
and clinical information. This algorithm could avoid useless slide
review and would allow to efﬁciently report automated parameters
from the XN-1000 BF mode. Prospective evaluation of this algorithm
is needed to conﬁrm our results.
doi:10.1016/j.cca.2019.03.911
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^
Genotype-phenotype correlation in von Willebrand disease by
automated von Willebrand multimer analyzer [Hydrasys 2] and
UK-NEQAS validation
D. Gemmatia, G. Longoa, T. Lupianoa, V. Tisatob, M.L. Serinoa, B.
Bonaric, S. Longoc, L. Ghisoc, C. Balbonic, M. Etroc, P. Pellegattic, E.
Montanaric
a
Centre Haemostasis & Thrombosis, Section of Medical Biochemistry,
Molecular Biology & Genetics, University of Ferrara, Italy
b
Department of Morphology, Surgery and Experimental Medicine and
LTTA Centre, University of Ferrara, Ferrara, Italy
c
Laboratories of Clinical Chemistry & Microbiology, Sant'Anna University Hospital, Ferrara, Italy

We analyzed a total of eleven unrelated patients belonging to six
different families characterized by bleeding history and laboratory
coagulation ﬁndings suspecting vWD (aPTT, RIPA, PFA, RiCoF, vWF:
Ag, FVIII:C).
Results
After multimer analysis, we identiﬁed eight type1 vWD patients
(multimers equally reduced) and two patients with signiﬁcant HMW
reduction (one type 2A and one type 2B). vWF gene contains 52 exons,
and 2A and 2B mutations invariably cluster in the large exon 28. Then,
we ﬁrstly sequenced the full-length exon 28 of those type 2 vWD
patients and next that of their ﬁrst degree relatives. Sequence analyses
revealed two different missense mutations: V553 M (V1316 M; nt3946
G N A) and L817P (L1580P; nt4739 T N C) respectively in A1 and A2
domain causing type 2B and 2A phenotype respectively. Finally,
repeated External Quality Assessment Surveys (UK-NEQAS codes: 18/
53; 18/26; 17/53) perfectly matched with the reference results.
Conclusions
We validated this method by genotype-phenotype correlation
and UK-NEQAS evaluations, concluding that it is a robust diagnostic
procedure improving vWD typing in the laboratory and clinical
practise, respectively helping technicians and clinicians in the
complex vWD approach.
doi:10.1016/j.cca.2019.03.912
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Extending the storage time of Dithiothreitol-treated red blood
cells used to eliminate daratumumab interference in alloantibody
testing
E. Jaime-Lara, M.J. García Bueno, R. Barquero Jimenez, N. González
López, A. Redruello Alonso, M.L. Casas Losada
Hospital Universitario Fundación de Alcorcón, Madrid, Spain
Background-aim

Background-aim
von Willebrand disease (vWD) is the most common inherited
bleeding disorder caused by mutations in the vW-Factor (vWF) gene
(locus, 12p13.31). vWF is a large multimeric glycoprotein produced
by megakaryocytes and endothelial cells. It binds activated platelets
to the damaged endothelium and is the circulating carrier of
coagulation FVIII. Multimers vary in size from the less active lowmolecular-weight (LMW) to the more active high-molecular-weight
(HMW). vWD classiﬁcation is based on reduction, dysfunction, or
absence of vWF (type 1, 2 and 3 respectively). Types 1 and 3 are
quantitative defects while type 2 (2A, 2B, 2 M, 2 N) qualitatively
affects vWF. Multimer analysis, essential for vWD classiﬁcation, is
currently long and laborious.
Methods
A new IVD-method (Hydragel von Willebrand multimers; SEBIA,
France), performed by electrophoresis Hydrasys_2 technology, includes
ready to use buffers, agarose gels, and antibodies. It allows the evaluation
and quantiﬁcation of vWF multimeric pattern after immune-ﬁxation
directly on the gel including integrated densitometry and scan.

Daratumumab (DARA) interferes with pretransfusion tests like
alloantibody screening by binding to CD38 on red blood cells (RBCs).
Treat RBC with Dithiothreitol (DTT) is a practical way to solve this
problem but it is a time-consuming procedure. An important
limitation is the hemolysis observed during storage. Instead, DTT
treated RBC must be prepared and immediately used, increasing our
turnaround times. The objective of this study is to extend the
stability of DTT-treated RBCs to 15 days using a RBC preservative
solution (Alsever's solution (AS)). RBCs could be treated at once,
stored, and used later with reliable results, decreasing our turnaround times and improving laboratory efﬁciency.
Methods
Antibody-screening RBCs were treated with DTT at a ratio of 4:1
and incubated at 37 °C for 30 min. Then, RBCs were washed 4 times
(3 times with normal saline and a ﬁnal wash with AS). Finally, RBCs
were resuspended to 5% in AS.
On day 1, we tested the efﬁcacy of the treatment by testing
against anti-K. Also, the treated- RBCs were tested against plasma of
DARA-treated patients to ensure the interference was eliminated.
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On day 5, 10 and 16 we tested the ability of the treated RBC to detect
alloantibodies using Blood Bank Controls (containing anti -c, -Fya,
−D). A control of untreated RBCs was performed for parallel testing.
Also, we evaluated the degree of hemolysis of treated and untreated
RBCs measuring Hemolysis Index (HI) with Advia Chemistry XPT.
A RBC phenotype was performed on day 1 and 16, to assess the
surface antigen integrity during the study.
Results
The efﬁcacy of DTT treatment was evidenced by denaturation of
the K antigen. Also, the panreactivity previously detected disappeared after DTT treatment, proving the interference was cleared.
No decrease in the reaction strength was observed during the
study (3+). Also, the strength was equal compared to untreated
RBCs. The phenotype remains unaltered.
The hemolysis was higher in treated cells (mean HI was 65
(treated RBC) vs 20 (untreated RBCs) on day 16). However, did not
reach a critical cut off value (b235).

clinical samples selected from the routine workload of the Departments of Clinical Chemistry at Atalmedial Diagnostic Center, Gelre
Hospital and Certe (The Netherlands), and included patients with a
wide variety of diseases and conditions.
Results
RBC, HGB, MCV and % reticulocyte results from the two analyzers
showed a high level of correlation and agreement (r = 0.97 to 1.00,
slope = 0.98 to 1.09).
Good correlation (r = 0.71) and a small negative bias was
observed between Alinity hq MCHr and CELL-DYN Sapphire MCHr,
with a Passing-Bablok slope of 0.91 and intercept of 1.8. The
predicted bias at the 29 pg medical decision level was −0.8 pg
(−2.9%) and at 26 and 32 pg, respectively, the predicted bias was
−0.6 and − 1.1 pg (−2.2% and − 3.5%). A signiﬁcant negative
correlation of MCHr was demonstrated with %hypochromic RBC
and %microcytic RBC (p b .0001 for both), especially on samples with
MCHr b29 pg (r = 0.71 and 0.69).
^

Conclusions

Conclusions

AS preserves the integrity of the DTT-treated RBCs for at least 15
days. By having DTT-treated RBCs prepared in advance we will
reduce alloantibody detection time by 45 min.

MCHr values, as well as RBC and reticulocyte parameter results
that were obtained by Alinity hq showed close correlation and
agreement with those from CELL-DYN Sapphire. In this study, the
MCHr value of 28.2 pg on the Alinity hq analyzer was equivalent to
the MCHr value of 29 pg measured by CELL-DYN Sapphire.

doi:10.1016/j.cca.2019.03.913

doi:10.1016/j.cca.2019.03.914
W139
^
Abbott Alinity hq reticulocyte hemoglobin cutoff for diagnosing
functional iron deﬁciency in chronic kidney disease
Z. Mukhtara, B.A. Weversb, C.L. Slimc, M.W.H.J. Demmersd, H.J.
Adriaansend, J.A. Koorenb, H. Stormc, H.J. Hoffmanna, G. Lakosa
a
Abbott Diagnostics, Santa Clara, CA, United States
b
Department of Clinical Chemistry, Atalmedial Medical Diagnostic
Centers, Hoofddorp, The Netherlands
c
Department of Clinical Chemistry, Certe, Groningen, The Netherlands
d
Department of Clinical Chemistry, Gelre Hospital, Apeldoorn, The
Netherlands
Background-aim
Assessment of iron status is key for management of anemia in
chronic kidney disease (CKD). Adequate iron status in CKD has been
deﬁned as either b6% hypochromic red blood cells or a reticulocyte
hemoglobin content of b29 pg (or equivalent). In addition to CKD,
this parameter has been shown to be clinically relevant in the
diagnosis of iron deﬁciency and functional iron deﬁciency in other
chronic diseases, such as inﬂammatory bowel disease. Depending on
the technology and platform, the hemoglobin content of reticulocytes has been referred to by different names. Examples include CHr
(Siemens), Ret-He (Sysmex) and MCHr (Abbott). Due to the different
methods that are used to determine this measurand, studies show a
lack of interchangeability between values.
Methods
MCHr results obtained by the Alinity hq haematology analyzer
(Abbott Diagnostics, Santa Clara, CA), together with RBC and
reticulocyte parameters, were compared to those generated with
the CELL-DYN Sapphire (Abbott). The study cohort consisted of 1461
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^
Three novel ﬁbrinogen mutations (Fibrinogen Innsbruck II, III
and IV) causing hypodysﬁbrinogenemia
L. Loacker, S. Schmidt, A. Griesmacher
University Hospital Innsbruck, Austria
Background-aim
Congenital dysﬁbrinogenemia is an infrequent hereditary disorder affecting either the quantity (aﬁbrinogenemia, hypoﬁbrinogenemia) or the quality (dysﬁbrinogenemia) of circulating
ﬁbrinogen. On a genetic basis this disorder is caused by heterozygous, homozygous or compound heterozygous mutations in the
ﬁbrinogen A alpha (FGA), B beta (FGB) or G gamma (FGG) genes. We
describe here three patients carrying novel ﬁbrinogen mutations
recently diagnosed at the University Hospital Innsbruck, Austria.
Methods
Three patients (a 27 year old female patient, 76 and 31 year old
male patients) were examined because of bleeding tendency.
Routinely performed coagulation tests revealed in all patients
signiﬁcantly decreased ﬁbrinogen plasma levels (108, 104, and 113
mg/dl respectively) as well as prolonged thrombin time results (24,
23 and 25 s respectively). Consequently we performed DNA
sequencing of the complete FGA, FGB and FGG genes. In each patient
one presently unknown mutation was discovered: a heterozygous
missense mutation p.Met257Arg (c.770 T N G) in FGA Exon 5 (patient
1), a heterozygous nonsense mutation p.Arg445X (c.1333A N T) in
FGB Exon 8 (patient 2) and a heterozygous splice site mutation
(c.851 + 3A N G) in FGG (patient 3).
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Results
All three detected variants were analyzed by multiple bioinformatical
conformation analysis methods (MutationTaster, Polyphen, SIFT/
PROVEAN, Ensembl Variant Effect Predictor, HumanSplicingFinder or
NNSPLICE) and predicted to be disease causing. Previously published
ﬁbrinogen variants carrying mutations in similar DNA regions (e.g. FGA
Trp248X, FGB Arg445Thr or FGG c.851 + 1G N A) are also associated with
haemorraghes.

laboratory for genotyping. The analysis was performed by the direct
sequencing of the DNA extracted from peripheral blood leukocytes.
The speciﬁc regions analyzed were the nucleotide sequence −110 of
the 5’ UTR to IVS II-90 of the ® gene, the sequence −100 to +20 3’
UTR of the 〈2 gene and the sequence −140 to +20 3’ UTR of the 〈1
gene. The diagnostic molecular investigation conﬁrmed the presence
of the c.20 A N T mutation of the ® gene (HbS) and of the c.344C N T
^
mutation of the 〈2 gene (Hb Nouakchott). No defects were found in
the 〈1 gene.

Conclusions

Conclusions

We describe here three novel ﬁbrinogen mutations causing
hypodysﬁbrinogenemia and bleeding tendency. Performing gene
sequencing after several screening coagulation tests is a suitable
algorithm to establish the deﬁnite diagnosis of dysﬁbrinogenemia.

The high-resolution of the CE and the clarity of the electrophoretic proﬁle enabled the identiﬁcation of the double heterozygous
HbS/Hb Nouakchott defect, visible only in the CE, which was
fundamental for the correct diagnosis of the patient.

doi:10.1016/j.cca.2019.03.915

doi:10.1016/j.cca.2019.03.916
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HbS/Hb Nouakchott: Double heterozygosity, observed for the ﬁrst
time in Italy, visible only in capillary electrophoresis

Higher percentage of dimeric form of FLC kappa type is connected
with worse renal function in patients with multiple myeloma

G. Antonellob, M.T. Belgerib, P. Ferrarab, R. Fontanab, D. Gasparetb, C.
Lo Monacob, C. Molinob, P. Napolib, M. Nigraa, C. Panerob, L. Pezzatib,
S. Rossettib, M. Scavuzzob, A. Sfrisob, D. Solimandob
a
ASL Citta’ di Torino Presidio Ospedaliero Martini, Direttore SSD
Laboratorio Analisi, Spain
b
ASL Citta’ di Torino Presidio Ospedaliero Martini, Laboratorio Analisi,
Spain

J. Tisonczyk, P. Dumnicka, R. Drozdz
Department of Medical Diagnostics, Faculty of Pharmacy, Jagiellonian
University Medical College, Krakow, Poland

Background-aim
A woman, age 64, of Moroccan origin came under our observation
for a glycated hemoglobin test. The sample showed an “Atypical”
proﬁle due to the presence of anomalous fractions corresponding to
a variant, so additional tests were performed to identify the
hemoglobin variant.
Methods
The test was performed using the Tosoh HLC-723G8 HPLC
analyzer in the “HbA1c Variant analysis mode” as well as using the
Capillarys 2 Flex Piercing (Sebia) capillary electrophoresis (CE)
instrument with the Capillarys HbA1c Kit. The HPLC measured 68
mmol/mol of HbA1c, with the detection of a 33% hemoglobin variant,
identiﬁed as the H-V1 fraction with a retention time of 1.17 min.
Additional tests were performed including a full blood count, a blood
^
−iron assessment and a hemoglobin analysis with dedicated
programmes (“®-thalassaemia Analysis mode” for the G8 and
Capillarys Hemoglobin(e) using the Capillarys 2 Flex Piercing (CAP
2FP) instrument).
Results
The patient's haematochemical parameters showed no signiﬁcant
alterations. Yet, the chromatogram conﬁrmed the presence of an
additional 33.1% fraction identiﬁed as S+, which was presumably
HbS in heterozygosis. Instead, the electropherogram showed the
presence of 3 additional fractions, which conﬁrmed the initial
hypothesis of the presence of an variant (7.3%), a variant (32.4%)
and an 2* 2* hybrid (4.7%). The sample was sent to a genetics

Background-aim
Renal failure complicates a signiﬁcant number of monoclonal
gammapathies (MG) cases. Many data indicates that the free light
chains themselves are nephrotoxic with signiﬁcant differences
between individual clones. Prediction of nephrotoxicity of individual
clone of FLC may be of great beneﬁt in selecting the most appropriate
treatment regimen for each patient. The conﬁrmation of nephrotoxicity of the FLC clone to date can only be done by a kidney biopsy.
The procedure of renal biopsy is invasive and connected with the
possibility of side effects. There is still need for more simple
parameters that could help to predict the FLCs impact on renal
function. The study on FLC dimer/monomer (D/M) pattern has
revealed the signiﬁcance of dimerization process of FLC. But the
question whether the D/M pattern of FLC may determine the severity
of MG disorder still remains open. In our previous study we
demonstrated that the D/M pattern of FLC is an intrinsic characteristic of individual clone of FLC. The aim of this study was to
determine if renal impairment may be correlated with D/M pattern
of individual FLC clone.
Methods
The SDS electrophoresis of urine of 178 patients with diagnosed
multiple myeloma and the presence of Bence-Jones proteinuria was
performed. The dimer/monomer pattern of FLC and the type of
proteinuria (glomerular proteinuria: selective/non-selective or/and
tubular proteinuria) were deﬁned. The relationship between percentage of FLC dimeric form and the condition of kidney was
determined.
Results
Among all patients taken together, the presence of glomerular
proteinuria was signiﬁcantly associated with higher percentages of
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FLC's dimer [median 66 (39–100)% versus 52 (9–94)%; p = .023]. But
when we divided the group according to the FLCs form (kappa or
lambda) it turned out that the difference was highly signiﬁcant
among patients with FLC kappa [median 47 (27–61)% versus 24 (0–
47)%; p = .002], and was not signiﬁcant among those with FLC
lambda [median 100 (78–100) versus 100 (77–100); p = .5].
Conclusions
The results suggest that the higher percentage of dimeric form of
kappa light chain is connected with worse renal function. There is
need for more detailed study taking into consideration other markers
of renal function and median survival for patients.
doi:10.1016/j.cca.2019.03.917
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High ﬂuorescence cell count in ascitic body ﬂuids for carcinomatosis screening
J. Wong-Artetaa, E. Gila, R. Cabezón-Vicentea, J.M. Banalesb, L.
Bujandab
a
Department of Biochemistry, Donostia University Hospital, San
Sebastián, Spain
b
Department of Gastroenterology, Donostia University Hospital-Biodonostia Health Research Institute, University of the Basque Country
(UPV/EHU), CIBERehd, San Sebastián, Spain
Background-aim
Malignant ascites is a serious condition, with overall survival
between 1 and 4 months after diagnosis, and accounts for 7 to 10% of
all cases of ascites. The etiology is diverse, but approximately two
thirds of cases are secondary to carcinomatous ascites. Therefore, it is
important to recognize the presence of malignant cells. The Sysmex
analyzers provide in the cell count the high ﬂuorescence cells (HFBF), where macrophages, mesothelial and neoplastic cells are
grouped. The main objective of this work was to evaluate the
usefulness of HF-BF in the screening of peritoneal carcinomatosis.
Methods
We analyzed all consecutive ascitic ﬂuid samples obtained as of
November 2015. The total number of high ﬂuorescence cells per
microliter was designated HF-BF# and the total nucleated cell count
per microliter TCBF#. A “gold standard” was designed based on
clinical, radiological and imaging criteria, thus determining the
presence of carcinomatosis when at least one of the following
criteria was found: (1) tomography (CT) with report of peritoneal
carcinomatosis and compatible clinical course, (2) cytology by
pathological anatomy (PA) positive for malignant cells.
Results
A total of 3128 samples of serous ﬂuids were collected, 46% of
these (1432/3128) corresponded to ascitic ﬂuids. Carcinomatosis
was identiﬁed in 5.4% (78/1432) of the cases. All of them underwent
CT, which was positive in 96% (75/78); while 73% (57/78)
underwent PA, being positive in 65% (37/57). The areas under the
curve for the detection of carcinomatosis were: TC-BF# 0.79 (95%CI,

0.77–0.82, p = .0001) and HF-BF# 0.83 (95%CI, 0.81–0.85, p =
.0001). The cut-off points chosen based on the best sensitivity were
TC-BF# ε245/ L and HF-BF# ε17/ L. The combination of TC-BF# ε245/
L and HF-BF# ε17/ L presented a sensitivity, speciﬁcity, PPV, NPV
and LR + of 86, 75.16%, 99% and 3.4 respectively. These results were
improved by excluding cirrhotic patients and ambulatory peritoneal
dialysis. The same happened when adding the study of cellular atypia
through optical microscopy performed in the Biochemistry laboratory, ﬁnally achieving sensitivity, speciﬁcity, VPP, NPV and LR+ of
84, 99, 97%, 99% and 570 respectively.
Conclusions
The results of this study show that the study of ascitic ﬂuids using
high ﬂuorescence cells is useful for the screening of carcinomatous
ascites. Although the cut-off point for HF-BF# ε17/⎧L has been
described above, our study provides an extensive number of samples
and clinical and radiological variables that give this hypothesis
greater strength.
doi:10.1016/j.cca.2019.03.918

W144
^
Comprehensive diagnosis of neoplastic effusions from the clinical
laboratory
J. Wong-Artetaa, M. Reyc, L. Aragónc, E. Gila, L. Bujandab
a
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b
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Sebastián, Spain
Background-aim
10% of ascites and up to 35% of pleural effusions have a neoplastic
origin. Flow cytometry (FC) through the use of new antibodies such
as EpCAM is able to accurately identify carcinomatous cells. Using an
algorithm that we have designed in a previous study, we are able to
correctly screen the ascites samples that arrive to the Biochemistry
laboratory, obtaining sensitivity, speciﬁcity, PPV, NPV and LR+ of 84,
99, 97%, 99% and 570 respectively for the screening of carcinomatosis. The main objective of this study is to evaluate the usefulness of
FC for the diagnosis of neoplastic effusions.
Methods
All ascitic and pleural ﬂuids that arrive the Biochemistry laboratory
were studied consecutively and prospectively. After the cell count, a
screening for neoplastic inﬁltration was performed through the
algorithm we have previously developed, which is based on microscopic and auto-analyzer criteria. To the positive samples for this
screening are performed FC determining the presence of carcinomatous cells. The gold standard (GS) for the diagnosis of neoplastic
effusions was designed combining the following criteria: (1) clinical
picture compatible with neoplastic disease, (2) tomography with
report of carcinomatosis and free abdominal ﬂuid, and or (3) cytology
positive for malignant cells from the Pathology department (PA).
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Results

Methods

A total of 465 ﬂuids were analyzed (ascites 283, pleural 182).
Using the screening algorithm, 34 samples were included (ascites 11,
pleural 23). Based on the criteria described for GS, neoplastic effusion
has been identiﬁed in 76% (26/34). Although there were discrepancies in the results of 4 samples, the areas under the curve of FC and
PA for the identiﬁcation of malignant cells were similar: 0.904 (95%
CI, 0.75–0.98, p = .0001) and 0.923 (95%CI, 0.78–0.98, p = .0001),
respectively; without ﬁnding a difference among them (p = .77).
The sensitivity and speciﬁcity were also similar: 81% and 100% (FC),
84% and 100% (PA). The median response time for FC was 1 day (1–
4) and for PA was 5 days (2–26).

Polyclonal antibodies (anti-IgG, -IgA, -IgM, −| and -⌊) covalently
attached to paramagnetic microparticles were incubated with serum,
washed and treated to simultaneously elute and reduce patient
immunoglobulins. Mass spectra were generated on a MALDI-TOF-MS
system, and speciﬁcity was assessed using normal human serum
(NHS) and patient sera containing monoclonal immunoglobulins.
Accelerated stability was assessed at 22 °C over 12 weeks using NHS.
LoB and LoD were determined by serial titrations of NHS diluted in
sheep serum. T-mAbs daratumumab or elotuzumab were spiked at
0.2 g/L into NHS or myeloma patient sera. Sensitivity was compared
to CZE and IFE.

Conclusions

Results

The preliminary results of this work show that a comprehensive
study of neoplastic effusions is possible from the Clinical laboratory,
starting with the screening of samples through basic cytometry and
optical microscopy until the diagnosis by advanced cytometry.
Applying the FC in the diagnosis of neoplastic effusions achieves a
lower delay in the response and traceable results compared to the
cytology from PA.

Polyclonal molecular mass distributions for the light chains from
NHS: IgG (median IgG|/IgG⌊ ratio 2.3:1 (CV = 4.4%)), IgA (IgA|/IgA⌊
= 1:1 (CV = 3.5%)) and IgM (IgM|/IgM⌊ = 1.5:1 (CV3.7%)), total |,
and total ⌊ were observed. Stability assessed at 22 °C for 12 weeks
gave reproducible signal intensities for the polyclonal molecular
mass distributions from NHS, without any loss of activity. The LoD for
monoclonal proteins diluted into sheep serum were: 0.7 mg/L for
IgG, 1.4 mg/L for IgA, IgM and total |, and 0.17 mg/L for total ⌊. In a
blind study, QIP-MS had a greater sensitivity for the detection of
monoclonal immunoglobulins than either SPE (100×) or IFE (10×).
QIP-MS was able to distinguish the monoclonal light chains
originating from patient's M protein from those of the t-mAb at
therapeutically relevant concentrations (0.2 g/L) in all samples
analyzed.

doi:10.1016/j.cca.2019.03.919
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QIP-MS: A speciﬁc, sensitive, accurate, and quantitative alternative to electrophoresis that can identify endogenous m-proteins
and distinguish them from therapeutic monoclonal antibodies in
patients being treated for multiple myeloma
a

b

a

a

b

S. North , D. Barnidge , S. Brusseau , R. Patel , M. Haselton , B. Du
Chateaub, G. Wallisa, S. Hardinga, D. Sakrikarb, J. Ashbya
a
The Binding Site Group Ltd., Birmingham, United Kingdom
b
The Binding Site Inc., Rochester, MN, United States
Background-aim
Here we present performance data for quantitative Immunoprecipitation mass spectrometry (QIP-MS), a polyclonal antibody-based
assay to identify intact immunoglobulins and to distinguish them
from therapeutic monoclonal antibodies (t-mAb).

Conclusions
QIP-MS provides a highly reproducible and sensitive alternative
to conventional electrophoresis. The ability to determine a unique
molecular mass for any myeloma paraprotein offers an innovative
addition for the identiﬁcation and quantiﬁcation of monoclonal
immunoglobulins. T-mAbs daratumumab and elotuzumab were
easily distinguishable from the patient M-protein, even in the
presence of high polyclonal background and at levels below the
detection limit of IFE.
doi:10.1016/j.cca.2019.03.920
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Conclusions

Antioxidant capacity in serum / plasma a literature review
M. Piedrahita Blandón, J. Barona Acevedo, Y. Galvis
Universidad de Antioquia, Colombia

So far, the methodology presented by Robert Re. et al. modiﬁed
by Maura N. Laus (Cereal Sci 2014, 56: 214–222) is the most cited
and suitable for measuring radical scavenging capacity in serum or
plasma.

Background-aim

doi:10.1016/j.cca.2019.03.922

Conventionally, antioxidant capacity in serum or plasma is
measured by methodologies based on the reduction of radicals such
as FRAP (Ferric Reducing Antioxidant Power), TRAP (Total radicaltrapping antioxidant parameter assay) and DPPH (1,1-diphenyl-2picrylhydrazyl). However, these methodologies do not reﬂect the
real in-vivo situation of the antioxidant capacity of the sample, since
they evaluate it partially. Therefore, the need for methodologies
capable of evaluating the ability of serum or plasma to reduce
hydrogen radicals, hydrogen peroxide, nitric oxide and superoxide
anions is evident, to get a closer look at the real situation in-vivo. The
aim of this study is to establish the appropriate methodologies for
the measurement of hydrogen radical, hydrogen peroxide, nitric
oxide and superoxide anion scavenging capacity in serum or plasma.
Methods
A bibliography search was performed in the PubMed, ScienceDirect
and ClinicalKey databases, using the keywords Antioxidant capacity,
Oxygen radical absorbance capacity, free radical scavenger, human,
serum, located in title and abstract; in combination with the Boolean
operator “AND” (antioxidant capacity[Title/Abstract]) AND serum
[Title/Abstract]) AND human[Title/Abstract]; (Oxygen radical absorbance capacity [Title/Abstract]) AND serum[Title/Abstract]) AND
human[Title/Abstract]; (free radical scavenger [Title/Abstract]) AND
serum[Title/Abstract]) AND human[Title/Abstract]. Original articles
were selected in Spanish and English, with full text availability.
Results
69 articles were collected, 50 were selected because the others
did not meet the selection criteria or performed the measurement of
antioxidant capacity by conventional methods. In the literature
found, there is no methodological consensus for the measurement of
the scavenging capacity of hydrogen radicals, hydrogen peroxide,
nitric oxide and superoxide anion in serum or plasma. Therefore, it
becomes evident the need to develop validated and standardized
methods that allow the antioxidant capacity in serum or plasma to
be widely evaluated.

0009-8981/$ – see front matter
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Evolution and tendencies of c-reactive protein requests in the Stat
Laboratory
J.A. Delgado Rodrlguez, L. Valina Amado, P. Argente Del Castillo
Rodrlguez, J. Robles Bauza, M.M. Parera Rossello, J.M. Bauca Rossello
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
Background-aim
C-reactive protein (CRP) is one of the most widely known acute
phase proteins, and represents a useful biomarker for the clinical
assessment and monitoring of acute and chronic inﬂammatory
disorders and infectious diseases, despite its well-documented lack
of speciﬁcity. CRP concentrations in peripheral blood start to increase
around 12 h after the initiation of the inﬂammatory or infectious
process, and may remain high for several days even after stimulus
dissolution.
Our aim was to evaluate the evolution and the usefulness of CRP
requests by department in our hospital in a 4-year period (2014–
2017).
Methods
This is an observational and retrospective study, which included
107,281 CRP requests at the Stat Laboratory of our hospital, which
were measured on the Architect c16200 platform (Abbott, USA).
Tendencies were analyzed, and the increase in CRP requests was
quantiﬁed both by department and as a whole.
Based on the results, 3 categories were established (”very slight
inﬂammation. Unlikely infection” if CRPδ1.0 mg/dL, “slight inﬂammation. Likely viral infection” if 1.0 b CRPδ5.0 mg/dL and “signiﬁcant
inﬂammation. Assess likely bacterial infections” if CRP N 5.0 mg/dL).
Results were compared by department.
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Results
Except for ICU, a signiﬁcant increase in CRP requests was seen in
all departments, reaching an almost 3-fold in a 4-year span. The
greatest increase was seen in the ED and Nephrology+Urology.
Regarding the classiﬁcation by categories: in 35.9% of the CRP
requests, results were CRPδ1.0 mg/dL, 25.0% of them were in the
range 1.0 b CRPδ5.0 mg/dL and the 39.1% showed values for CRP N
5.0 mg/dL.
Conclusions
Given this global constant increase, and according to the
guidelines of the Association of Clinical Biochemistry, strategies have
been implemented in our laboratory for the rationalization of
laboratory test requesting, including a minimum 24-h retesting
interval for adult patients.
In regard with classiﬁcation, the different distribution in CRP
values among departments highlight the varied uses of this
biomarker across the clinical setting; in the intensive care units it is
best used for monitoring, while in the emergency departments and
pediatric wards it is intended to discard or conﬁrm inﬂammatory
processes.

was carried out with the obtained data before the operation and
the results after the operation by 1, 7, 14, 21 days.
Results
No statistically signiﬁcant differences were found in the coagulogram.
According to ROTEM data, up to 7 days after surgery, both groups showed
a tendency to hypercoagulation (W = 6000; p = .345448). By day 14,
there was a statistically signiﬁcant difference between the groups (t =
3.13187; p = .013976). In the group with a biological prosthesis, the
parameters of thromboelastometry reached the initial value with a
tendency to hypocoagulation (W = 0.000; p = .027709), and this was
not observed in the group with a synthetic prosthesis (W = 0.000; p =
.067890). The stabilization of the ROTEM indices was traced to 21 days in
both groups (t = 1.15246; p = .292971). Until 1, 7, 14, 21 days, there
was no signiﬁcant difference in the inﬂammatory response in both
groups for all periods (W = 5000; p = .144128).
Conclusions
The use of biological prostheses for vascular prosthetics in the
absence of an inﬂammatory reaction and a negative effect on the
hemostasis system may be promising in angiosurgical practice.

doi:10.1016/j.cca.2019.03.923

doi:10.1016/j.cca.2019.03.924
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Collation of reactions of the organism during prosthesis of the
abdominal aorta by the synthetic and biological protesis in
experiment

In vitro analysis of antioxidant and heme oxygenase-1 enzymes
activity in ectopic and eutopic cells from patients with endometriosis treated with caffeic acid

M. Kaliadka, R. Zhmailik, H. Popel, Y. Ostrovsky
Republican Scientiﬁc and Practical Center “Cardiology”, Minsk, Belarus

Z. Mostafavi-Poura, N. Jamalia, F. Zalb, M. Kasraeiand, T. Poordastc
Biochemistry Department, Shiraz University of Medical Sciences, Iran
b
Department of Biochemistry, Shiraz University of Medical Sciences, Iran
c
Infertility Research Center, Shiraz University of Medical Sciences, Iran
d
Maternal-Fetal Medicine Research Center, Shiraz University of Medical
Sciences, Iran

Background-aim
Compare the inﬂammatory response and the response of the
system of the animal hemostasis (white pig) with prosthetic
abdominal aortic synthetic and experimental biological prosthesis.
Methods
The inﬂammatory reaction and the reaction of the hemostasis
system were studied in an in vivo experiment on 12 pigs (Sus scrofa
domesticus) weighing 50 ± 2.3 kg. The experiment was carried out in
accordance with the European Convention for the Protection of
Vertebrate Animals (Strasbourg, 1986). Experimental animals were
divided into two groups of 6 individuals each. A linear prosthesis of
the infrarenal portion of the abdominal aorta was performed. The
ﬁrst group underwent prosthetics with a synthetic prosthesis
“Vascutek Terumo Gelsoft”, in the second group - an experimental
biological prosthesis. The inﬂammatory response was assessed by
total blood analysis (white blood cells, red blood cells, haemoglobin,
hematocrit, platelets, lymphocyte, monocyte, granulocyte). The effect
on the hemostasis system was assessed using a standard
coagulogram and thromboelastometry. Comparison of indicators

a

Background-aim
Endometriosis is a benign gynecological disease which affects deﬁned
by the presence of endometrial like tissue outside of uterine cavity in %10
to %15 of reproductive age women. Although many efforts and
researches have been done, the etiology of the disease is still not clear.
However, recent studies have shown that oxidative stress has a major
role in its pathogenesis. Caffeic acid are naturally occurring substances
with anti-oxidant and anti-inﬂammatory activities which is present in all
plants, including vegetables, fruits, herbs, coffee beans and etc.
The aim of our study was to determine the antioxidant and heme
oxygenase-1 enzymes activity in ectopic and eutopic endometrial
cells that separated from endometriosis patients treated with caffeic
acid to compare with the controls.
Methods
Ectopic and eutopic endometrial tissues from patients with
endometriosis (N = 10) and normal controls (N = 10) were collected
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and cultured. Using MTT assay, the primary cells were treated with and
without caffeic acid in order to determine the reactive oxygen species
(ROS) levels, catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and heme oxigenease 1 (HO-1) activities.

analyzed by colorimetric method in Selcuk University Faculty of
Medicine Hospital on Beckman Coulter AU680 analyzer.

Results

Serum TOS levels were found to be signiﬁcantly elevated in
cadmium-exposed [6.8 (4.3–20.7)] group compared to controls [4.4
(1.2–15.0)] (p b .001). Serum TAS levels were lower in exposure
group [1.7 (1.4–2.0)] than controls [1.9 (1.7–2.4)] (p b .001).

We showed in our study that ectopic cells from endometriois had
signiﬁcantly lower antioxidant and HO-1 enzymes activity to
compare with the eutopic ones. While caffeic acid treatment in
ectopic cells could signiﬁcantly reduce ROS level by %56 as well as
enhance antioxidant enzymes activities (CAT, GPx and GR by %56, %
81 and %59 respectively) and HO-1 (by %114.2). However there are
no signiﬁcant changes in the above mentioned parameters in eutopic
cells treated with caffeic acid.
Conclusions
Our data indicate that caffeic acid treatment could ameliorate
oxidative stress in ectopic cells from endometriosis by increasing the
level of antioxidant enzymes activity. It is also an inducer of HO-1 in
ectopic cells from endometriosis treated with caffeic acid and that
increased HO-1 activity is an important component in caffeic acidmediated cytoprotection against oxidative stress. More in vivo studies
are needed to determine the efﬁcacy and safety of caffeic acid in order
to in future use for women who suffer from endometriosis.
doi:10.1016/j.cca.2019.03.925
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Results

Conclusions
According to this study's results, cadmium exposure leads to an
increase in oxidative stres status. Further studies must be performed to
establish the connection between exposure and oxidative capacity.
doi:10.1016/j.cca.2019.03.926

W151
The importance of serum paraoxonase, arylesterase and ischemia
modiﬁed albumin levels in evaluation of patients with bell palsy
E. Calcid, C. Yücelb, B. Türkayc, T. Turhanb, A. Acara
a
Ankara Keciören Training and Research Hospital, Department of
Otorhinolaryngology, Ankara, Turkey
b
Ankara Numune Training and Research Hospital, Department of
Biochemistry, Ankara, Turkey
c
Sivas Numune Training and Research Hospital, Department of
Otorhinolaryngology, Sivas, Turkey
d
Usak Public Health Laboratory, Turkey

Increased oxidative stress in cadmium toxicity
Background-aim
G. Abusoglub, L. Tutkuna
a
Department of Biochemistry, Bozok University Faculty of Medicine,
Yozgat, Turkey
b
Department of Medical Services and Techniques, Selcuk University
Vocational School of Health, 42200 Konya, Turkey
Background-aim
Cellular signaling is very sensitive to both exogenous and intracellular redox status and respond to several exogenous pro-oxidative or
oxidative stresses. This might be explained within the balance between
total oxidant status (TOS) and total antioxidant status (TAS). Exposure
to cadmium may be related with many deleterious results on the liver,
bones, kidneys, lungs, testes, brain, immunological, and cardiovascular
systems. Excessive production of reactive oxygen species (ROS) as the
main mechanism behind its toxicity causes oxidative stress and
subsequent damages to lipids, proteins, and DNA. The aim of this study
was to ﬁnd out serum TOS and TAS levels in cadmium toxicity.
Methods
66 male participiants (40 control, 26 cadmium-exposed) aged
between 18 and 72 years were included in this study. Whole blood
cadmium levels were determined by Yozgat Bozok University
Hospital toxicology laboratory using Varian AA 240Z atomic
absorption spectrophotometry. Serum TOS and TAS levels were

Bell'spalsy (BP) is an idiopathic, acute,unilateralparalysis of the facial
nerve which is the most common neurologic disorder. The ethiology of
bell palsy is unclear but autoimmune, infective and ischaemic
mechanisms are known to be the major risk factors indevelopment of
Bell palsy. In this study we aimed to evaluate the possible roles of PON,
ARE, IMA and albumın-adjusted IMA levels in patients with Bell Palsy.
Methods
30 patients with Bell Palsy and 30 healthy control group subjects
were included in the study. Serum PON, ARE, IMA, albumin-adjusted
IMA and lipid proﬁles were measured.
Results
PON and ARE levels of the patient group were signiﬁcantly lower
than contro lgroup (p b 0,001,p b 0,001) and IMA, albumin - adjusted
IMA levels were signiﬁcantly higher than control group (p b 0,001, p
= 0,002 respectively).
Conclusions
This study shows that oxidative stres may have a role in the Bell
Palsy pathophysiology.
doi:10.1016/j.cca.2019.03.927
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Serum levels of c-reactive protein are associated with the severity
of residual symptoms in bipolar disorder

Evaluation of the relationship of psoriazisis with IschemiaModiﬁed Albumin (IMA) and microelement

M. Dorofeikovad,e, Y. Ashenbrennerb,c, N. Petrovab, V. Dorofeykova
a
Biochemistry Department, Lesgaft National State University of Physical
Education, Sport and Health, Saint Petersburg, Russia
b
Department of Psychiatry and Addiction, Medical Faculty, SaintPetersburg State University, Saint-Petersburg, Russia
c
Day in-patient Department, Saint-Petersburg Psychiatric Hospital N°1
named after P.P. Kaschenko, Saint-Petersburg, Russia
d
Department of Psychology, Tulane University, New Orleans, United
States
e
Laboratory of Behavioral Neuroscience and Pathology, Sechenov Institute
of Evolutionary Physiology and Biochemistry, Saint-Petersburg, Russia
Background-aim
Inﬂammatory processes have been implicated in the pathogenesis
of many psychiatric conditions. It has been shown that C-reactive
protein (CRP) concentrations are increased in bipolar disorder (BD)
regardless of mood state, but are higher during mania. Our aim was
to further investigate possible associations of this inﬂammation
marker with clinical features in patients with BD.
Methods
Serum samples from 49 patients with BD without active inﬂammation were investigated (37.8 ± 6.2 years old, 16 males and 33 females,
illness duration 9.08 ± 4.94 years, number of affective episodes 5.61 ±
2.72). hs-CRP was determined using Architect c4000 clinical chemistry
analyzer (Abbott Diagnostics). Clinical assessment was carried out using
Young Mania Rating Scale (YMRS), Hamilton Depression Rating Scale,
Personal and Social Performance (PSP) Scale and Drug Attitude
Inventory (DAI). Number of affective episodes and suicide attempts
were counted. Descriptive statistics, the t-test for independent samples
as well as correlation analysis using the Pearson coefﬁcient were used.

S. Kaderb, A. Kirmita
Harran University Faculty of Medicine, Department of Medical
Biochemistry, Şanlıurfa, Turkey
b
Karapınar Public Hospital, Biochemistry Laboratory, Konya, Turkey

a

Background-aim
Psoriasis is a common, an inﬂammatory skin disease.
Traceelementsmayplay an active role in thepathogenesis of psoriasis.
Alteredtrace metal homeostasis in psoriasis has beenstudied.However,
limitednumber of studies has focused on theinvolvement of metal
bindingproteins in psoriasis.Weaimedtostudywith a highnumber of
patientswith 9 elementsandtoevaluatethedatawith a widerperspective.
Methods
The diagnosis of psoriasis was made by the physician for physical
examination. Eighty patients were included in the study. A total of
120 patients who were admitted to the dermatology department of
the hospital as a control, but who did not have a disease as a result of
the examination were selected. Serum levels of Selenium, Zinc and
Copper were determined by atomic absorption spectrometry. CRP
serum levels Spectrophotometrically; Ischemia Modiﬁed Albumin
(IMA) levels were determined by fast colorimetric method.
Results
There were statistically signiﬁcant differences between the
patient and control groups in terms of Na, Mg, Fe, Se, Zn, Cu, CRP,
Albumin, İMA and Catalase (CAT) levels (p b .001) but we found no
difference between K, Ca, Phosphorus, myeloperoxidase and ferrooxidase levels (p N .001).
Conclusions

Results
Levels of CRP were 2.08 ± 2.27 mg/l. 12 patients (24.5%) had CRP
levels between 3 and 10 mg/l, indicating the presence of systemic
inﬂammation. CRP levels were higher in patients with more
pronounced residual symptoms (r = 0.361; p = .011) and lower
YMRS score (r = −0.373, p = .008). When comparing groups of
patients with CRP levels b1 and N3 mg/l, it was found that the latter
were characterized by not only more pronounced residual symptoms
(0.75 ± 0.45 vs 0.27 ± 0.46, p = .008), but also by a tendency to
have more pronounced depressive symptoms (3.67 ± 1.72 vs 2.55
± 1.87, p = .091, Hamilton Depression Rating Scale).
Conclusions
Among the patients, 24.5% had signs of a systemic inﬂammatory
response. The severity of residual symptoms indicating that the
individual is at signiﬁcant risk for a relapse, suggesting that the
illness is still active, was correlated with systemic inﬂammatory
response. CRP levels could be considered as an additional criterion of
activity of the affective disorder.
The study was supported by RSCF 14–50-00069 grant.

The study showed some disturbances in the serum levels of trace
elements in psoriatic patients.
doi:10.1016/j.cca.2019.03.929

W154
Can laboratory markers help differentiate the type of inﬂammation in acute appendicitis?
H. Lahoda Brodskáb, J. Ulrycha, V. Adámkováb, V. Adámkovác, T. Zimab
a
1st Departement of Surgery- Departement of Abdominal, Thoracic
Surgery and Traumatology First Faculty of Medicine, Charles University
and General University Hospital in Prague, Czech Republic
b
Institute of Medical Biochemistry and Laboratory Diagnostic, First
Faculty of Medicine, Charles University and General University Hospital
in Prague, Czech Republic
c
School of Biosciences, Cardiff University, UK
Background-aim

doi:10.1016/j.cca.2019.03.928
Acute appendicitis (AA) is the most common surgical emergency
worldwide with a lifetime risk 7–8%. The diagnosis of AA is based on
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clinical assesment, laboratory data and radiological imaging. The degree
of severity of inﬂammation (from catarrhal to gangrenous type) and the
necessity of instant surgical intervention often cannot be differentiated.
We tried to ﬁnd a relationship between common used laboratory
markers, presence of infection agens and degree of inﬂammation.

by sphygmomanometer in a sitting position. Fasting plasma glucose
and insulin were measured on automated analyzers. Level of sEselectin was determined by Enzyme-linked immunosorbent Assay
(ELISA), R&D Systems, Inc., Minneapolis, USA.
Results

Methods
A patient cohort (n = 99) admited to surgery clinic for suspected
AA were enrolled in a retrospective study. CRP, WBC count,
lymphocyte (L) and neutrophil, lymphocyte ratio (NLR) were
assessed
at
admission,
histological
and
microbiological
examminations postoperatively. Statistical analysis was done in
RStudio using Generalized liner model (GLM) to assess medians
with 1st and 3rd quartils and correlation between markers and types
of inﬂammation.
Results
Gangrenous type (21): CRP 88(53;208), WBC 14.2(11.9;20.0), L
9.0(7.0;14.0), NLR 9.0(6.5;12.1), ﬂegmonous (57): CRP 20(6;53),
WBC 13.5(11.0;7.0), L 12.0(9.0;17.0), NLR 6.6(4.4;9.4), chronical
(12): CRP 39(9.0;60), WBC 9.7(7.4;10.0), L 18.5(12.0;23.0), NLR 6.6
(4.4;9.4), catarrhal (9): CRP 14(3;53), WBC 9.7(8.6;12.6), L 15
(14.0;18.0), NLR 4.8(4.1;5.4). All markers different gangrenous from
catarrhal type (p b 0.O5), for differentiation individual types of
inﬂammatory were the best CRP (p b 0.O5). Good susceptible
Escherichia coli was dominant in gangrenous AA.
Conclusions
WBC count seems to be sufﬁcient diagnostic marker for
gangrenous AA and ﬂegmonous AA, CRP promising marker to
distinguish the severity of inﬂammation. Good susceptible E. coli
was dominant in gangrenous AA in microbiologic ﬁndings. Further
studies are required to verify the ability of the markers of interest to
differentiate the degree of inﬂammation and their clinical relevance.
doi:10.1016/j.cca.2019.03.930

W155
Association between hypertension and endothelial activation in
type 2 diabetes mellitus
R. Mijovic, B. Ilincic, V. Cabarkapa, G. MiticCenter for Laboratory
medicine, Clinical Center of Vojvodina, University of Novi Sad,
Faculty of Medicine, Department of pathophysiology and laboratory
medicine, Novi Sad, Serbia.
Background-aim
Vascular endothelium is exposed to hemodynamic forces, which
modulate endothelial cell functions. The aim of the study was to
evaluate the relationship between systolic and diastolic blood
pressure with marker of endothelial activation, soluble E - selectin
(sE – selectin) in patients with type 2 diabetes mellitus (T2DM).
Methods
The study included 50 hypertensive patients (32 men and 18
women), 57.4 ± 7.2 years of age, with T2DM. 30 healthy age and
gender matched subjects were included in control group. Systolic
and diastolic blood pressure was measured to all study participants

There are statistically signiﬁcant higher values of systolic (142.0
± 12.3 vs. 125.0 ± 21.8 mmHg; p b .001) and diastolic (88.8 ± 8.1
vs. 79.3 ± 11.0 mmHg; p b .001) blood pressure in diabetic patients
than in controls. Also, levels of glucose (7.67 ± 2.33 vs. 5.14 ± 0.48
mmol/l; p b .001), insulin (18.3 ± 7.14 vs. 10.4 ± 4.48 mIU/l; p b
.001) and sE – selectin (45.10 ± 18.10 vs. 27.20 ± 11.20 ng/ml; p b
.001), were signiﬁcantly higher in diabetic patients compared to
control group. Strong positive correlations between sE – selectin and
systolic blood pressure (r = 0.423; p = .002) as well as with
diastolic blood pressure (r = 0.374;p = .007) were observed in
diabetic study group.
Conclusions
Strong positive correlation between systolic and diastolic blood
pressure and sE -selectin in hypertensive diabetic patients can
indicate that arterial hypertension can contribute to endothelial
activation in diabetes mellitus type 2.
doi:10.1016/j.cca.2019.03.931

W156
Serum ferritin and its association with haemoglobin levels and
body mass index in an urban adult population in Kenya
G. Omuse, P. Mugaine, D. Maina
Department of Pathology, Aga Khan University Hospital, Nairobi, Kenya
Background-aim
Iron deﬁciency is the commonest cause of anemia globally mainly
due nutritional deﬁciency and its prevalence varies across different
races. The accurate assessment of iron deﬁciency in the presence of
ongoing inﬂammation continues to be a challenge and there is need
for validation of biomarkers of iron status in settings of
inﬂammation.
Diagnosis of iron deﬁciency anemia (IDA) is dependent upon the
demonstration of a low haemoglobin (hb) level and deﬁcient iron
stores commonly evidenced by low serum ferritin levels. However,
serum ferritin is an acute phase reactant that increases in the
presence of inﬂammation hence may not be ideal when assessing
iron deﬁciency in populations that have a high prevalence of
inﬂammatory states. Common causes of non-infectious chronic
low-grade inﬂammation especially in urban populations are elevated
body mass index (BMI) and metabolic syndrome whose presence is
associated with increased c-reactive protein (CRP) and ferritin levels.
This can reduce the accuracy of the WHO recommended serum
ferritin cut-off of 15 μg/L used to deﬁne iron deﬁciency in adults and
children above the age of 5 years hence the recommendation to
increase the cut-off to 30 μg/L in the background of inﬂammation.
There is scanty published data from sub-Saharan Africa on the
clinical utility of serum ferritin to diagnose iron deﬁciency in the
background of a non-infectious cause of inﬂammation. We sought to
determine the association between ferritin and hb levels in an adult
urban population known to have a high prevalence of metabolic
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syndrome. We also determined the association between BMI and
ferritin as well as the ferritin level that best predicted a hb level
below our populations reference interval (RI) lower limit.
Methods
We used participant data collected as part of a global study
conducted by the International Federation of Clinical Chemistry
(IFCC) to determine adult reference intervals (RIs) for common
laboratory tests. Kenya is one of the participating countries and
recruited adults aged 18–65 years using a harmonized inclusion and
exclusion criteria. Ferritin levels were determined using a Beckman
Coulter DXI analyzer, ultrasensitive CRP (usCRP) using a Beckman
Coulter AU5800, while CBC analysis was performed on a Beckman
Coulter ACT 5 DIFF CP analyzer (Brea, California, US). Mann-Whitney
U test was used to compare hb, ferritin and usCRP levels between
males and females. The correlations between hb and ferritin, usCRP
and ferritin were determined using Pearson's correlation. Comparison of ferritin across BMI categories of normal, overweight and obese
was done using Kruskal-Wallis H and post hoc assessment using
Tukey's test. Receiver operating curve (ROC) and Youden index was
used to determine the ferritin cut-off that best predicted IDA.

W157
Investigation of IL-18 and MCP-1 levels in Polycystic Ovary
Syndrome
E.Z. Ozturk
Medical Services and Techniques Programme, Health Service Vocational
School, Artvin Coruh University, Turkey
Background-aim
Polycystic Ovary Syndrome (PCOS) affects 4–8% of pre-menopausal women and it is the most common endocrine disorder during
childbearing age.Although many diagnostic criteria have been
established for PCOS within the past century and no consensus has
yet been reached, it has been found that PCOS in the long term does
not only affect reproductive health, but also insulin resistance and
inﬂammation are risk factors for cardiovascular diseases, metabolic
syndrome and diabetes.The aim of this study was to investigate the
cytokine levels and the progress of the proinﬂammation process.

Results

Methods

We reviewed data from 528 participants who had laboratory
results for all analytes of interest. There were 254 males and 274
females with median ages (interquartile range (IQR)) of 38 (19) and
39 (20) years respectively. There was a statistically signiﬁcant
difference in median hb (U = 4751, p = .000), ferritin (U = 11,128,
p = .000) and usCRP (U = 27,176, p = .000) between males and
females. The median (IQR) levels for males and females were 16.7
(1.3) and 14.2 (1.6) g/dl for hb, 122 (142) and 28.5 (51) μg/L for
ferritin, 0.96 (2) and 1.66 (3.14) mg/L for usCRP respectively. The
median (IQR) BMI for males and females was 24.89 (5.64) and 26.08
(6.23) kg/m2 respectively. There was a positive correlation between
hb and ferritin which was statistically signiﬁcant (r = 0.370, n =
528, p = .000). The correlation between usCRP and ferritin was not
statistically signiﬁcant (r = 0.039, n = 528, p = .373). The difference
in ferritin levels across BMI categories was statistically signiﬁcant (|2
(2) = 6.893, p = .032) with ferritin levels for both overweight (p =
.011) and obese (p = .024) being higher than those with a normal
BMI. The difference in ferritin levels between overweight and obese
categories was not statistically signiﬁcant (p = .917). A ferritin level
below 8.5 μg/L best predicted a reduced hb deﬁned as b12 g/dL for
females and 14.5 g/dL in males with a sensitivity of 94% and
speciﬁcity of 71%. Using a hb of 11 g/dL to deﬁne IDA, a ferritin level
of 6.5 μg/L was the best predictor with a sensitivity and speciﬁcity of
95.7% and 93.8% respectively.

The study was carried out on patients who were referred to
Istanbul University Cerrahpaşa Medical Faculty, Department of
Obstetrics and Gynecology, Infertility and IVF clinic with PCOS
complaint. The control group was formed from fertile and nonchronic women. After taking the blood of the patients, the serum
part was separated by centrifugation and stored at −30 °C in
appropriate ependorfs. Analysis of MCP-1 and IL-18 levels in serum
samples from patients and control group was performed by ELISA.
Washing of ELISA plates was carried out on Biotek brand ELX-50
model and reading on Biotek ELX-800 model. We studied 33 patients
from 31 control groups. The mean age of the patients is 26 ± 4.5 and
the mean age of the controls is 25 ± 6 years. The Body Mass Index
(BMI) is 24 ± 4 kg / m2 in patients and 22 ± 3 kg / m2 in control
group. The levels obtained from the control group and individuals
with PCOS were compared with each other to reveal statistical
ﬁndings. After the approval of the Ethics Committee of the Istanbul
University Cerrahpaşa Medical Faculty, the samples were taken after
the approval of 3711. After sufﬁcient samples were collected, IL-18
and MCP-1 analyzes were performed according to the information in
the ELISA kit prospectus. The level of the control group obtained
from the ELISA tests and the levels obtained from individuals with
PCOS were compared with each other and the statistical package for
the Social Sciences (SPSS) Mann-Whitney U test was used to
determine whether there was a statistically signiﬁcant difference
between them. The p value to be calculated b0.05 was considered to
be signiﬁcant. All values are listed as mean ± standard deviation.
Correlation regression tests were applied to determine whether
groups changed together.

Conclusions
As expected, a decline in ferritin level was associated with a
reduction in hb with a ferritin level below 8.5 μg/L having the highest
sensitivity and speciﬁcity for diagnosing IDA as deﬁned using the
lower RI limits that we have established for our population. Using the
WHO hb cut-off of 11 g/dL to deﬁne IDA, the optimal ferritin cut-off
would be 6.5 μg/L. These values are much lower than the 15 μg/L
recommended by WHO and the 30 μg/L recommended when assessing
iron deﬁciency in a population with a high prevalence of inﬂammation.
This highlights the importance of population speciﬁc ferritin cut-offs
for assessment of iron deﬁciency to avoid misdiagnosis.
doi:10.1016/j.cca.2019.03.932

Results
No signiﬁcant difference was observed between PCOS and control
groups in age, BMI, IL-18, MCP-1 (p N .05). There was a signiﬁcant
positive correlation between MCP-1 and BMI (r = 0.496 pδ0,01) in
the control group.
Conclusions
It is a proinﬂammatory cytokine in IL-18 and it is an inﬂammatory process in PCOS and it is stated that IL-18 level is higher than
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the control group. This result conﬁrms that IL-18 is also secreted
from adipose tissue, but it does not show release due to PCOS alone.
In our study, there was no difference in IL-18 levels between the
control and PCOS patients. There was a signiﬁcant positive relationship between MCP-1 and BMI (r = 0.496 pδ0,01) in the control
group. Based on this result, we can say that the increase in BMI in
healthy individuals triggered angiogenesis with the increase of MCP1, an important cytokine. Since there are studies on elevation of
MCP-1 with the increase of adipose tissue, it can be thought that the
increase in BMI with MCP-1 is related to PCOS-independent adipose
tissue increase. As a result, the mechanism of PCOS can be better
illuminated by staging.
doi:10.1016/j.cca.2019.03.933

W158
Interleukin 8, total antioxidant capacity and melatonin in
neurocritical patients
A. Rodriguez-Rodriguezc, L. Sempere-Bordesc, L. Boyero-Corralc, L.
González-Garcíaa, J. Corona De Lapuertac, M.D. Freire-Aragónc, A.M.
Ferrete-Araujoc, R. Urbán-Carmonac, Á. Vilches-Arenasb, F. MurilloCabezasc, J.J. Egea-Guerreroc
a
Department of Clinical Biochemestry, Virgen del Rocio University
Hospital, Seville, Spain
b
Department Preventive Medicine and Public Health, University of
Seville, Spain
c
NeuroCritical Care Unit, Virgen del Rocio University Hospital, IBIS/CSIC/
University of Seville, Spain
Background-aim
The production of inﬂammatory cytokines and reactive oxygen
species are increased after Traumatic brain injury (TBI), and directly
related with worse outcome. The aim of the present study is the
evaluation of the effect of MLT over peripheral blood mononuclear
cells (PBMC) from TBI patients, focusing in the production of IL8, an
important pro inﬂamatory cytokine, and in the total antioxidant
capacity (TAC).
Methods
severe TBI (GCS 3–8) patients admitted to the Neurocritical Care
Unit were included. Blood samples were drawn within the ﬁrst 48 h
after the injury (sample A) and at 48-96 h (sample B). For the
isolation of PBMC, CPT tubes containing ﬁcoll gradient, were used.
Cells were spread 1x106cells/mL. Cell cultures were stimulated with
a mitogenic agent, PHA (8 μg/mL) in the presence or absence of MLT
(10–4 M), kept in humid atmosphere, 5% CO2 and 37 °C for 48 h,
after which supernatant were collected for subsequent quantiﬁcation
of IL8 and TAC (quantiﬁed as “μM copper reducing equivalents”)
(CRE).

o
o
o
o
o
o

No MLT: 209590.55 pg/mL (IQR 157054.84–307,032.35).
With MLT: 203677.73 pg/mL (IQR 159642.85–273,655.60).
TBI sample B:
No MLT: 193599.73 pg/mL(IQR 162684.07–257,997.52).
With MLT: 164049.30 pg/mL (IQR 113577.48–242,150.55).
Healthy controls:
No MLT: 101059.53 pg/mL (IQR 82191.46–117,624.38).
With MLT: 66636.95 pg/mL (IQR 59539.88–83,314.68).

Regarding TAC, we did not observe statistically signiﬁcant
differences between patients and con-trols. Nevertheless, MLT
increased antioxidant capacity in all cultures performed:
o
o
o
o
o
o

TBI sample A:
No MLT: 184.91 CRE (IQR 146.39–233.45).
With MLT: 269.86 CRE (IQR 235.22–367.29) (p b .001).
TBI sample B:
No MLT: 198.69 CRE (IQR 152.17–215.18).
With MLT: 298.41 CRE (IQR 245.73–348.56) (p b .001).
Healthy controls:
No MLT: 177.06 CRE (IQR 131.26–191.70).
With MLT: 284.21 (IQR 229.51–344.40) (p = .018).

Conclusions
These preliminary results conﬁrm the antioxidant and antiinﬂammatory capacity of MLT in PBMC cultures of severe TBI
patients, highlighting MLT as a possible therapeutic strategy to
minimize morbidity and mortality in TBI patients.
doi:10.1016/j.cca.2019.03.934

W159
Biomarkers of oxidative stress in the ﬁrst trimester of high-risk
pregnancy
D. Ardalica, A. Stefanovicb, G. Banjaca, P. Cabunaca, V. Kalimanovskab,
Z. Mikovica
a
Clinic of Gynecology and Obstetrics Narodni Front, Belgrade, Serbia
b
Department of Medical Biochemistry, Faculty of Pharmacy, University
of Belgrade, Serbia
Background-aim
Pre-eclampsia and pregnancy hypertension are a major cause of
maternal mortality and morbidity, and are often the cause of
premature childbirth. Oxidative stress is considered to be one of
the factors inducing this pathology. The aim of this study was to
evaluate the biochemical parameters of oxidative stress in the ﬁrst
trimester of pregnancy in patients with some risk of developing
preeclampsia.
Methods

Results
We included 26 TBI patients and 7 healthy controls. Patients
showed higher IL8 levels compared to healthy group both in sample
A (p = .03) and sample B (p = .001). The administration of MLT
decreased IL8 production, hence reduced inﬂammation, reaching
statistical signiﬁcance patient's sample B (p = .002) and control
sample (p = .028).
- TBI sample A:

The study involved two groups of pregnant women: the study
group (n = 90) with some risk condition of developing preeclampsia, and the control group (n = 44) of healthy pregnant women
matched by ages. The study included pregnant women with
singleton pregnancy in the early ﬁrst trimester between 11 and 14
weeks of pregnancy. We measured serum total oxidative status
(TOS), prooxidative-antioxidative balance (PAB) total antioxidative
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status (TAS), paraoxonase1 (PON1) activity by appropriate assays. All
parameters were determined in the ﬁrst trimester before clinical
signs of preeclampsia or any other pregnancy complication.
Results
PAB concentrations were signiﬁcantly higher (147.36HKunites ±
39.32) and TAS concentrations were signiﬁcantly lower (0.68 mmol/
L ± 0.15) in the ﬁrst trimester of high risk pregnancies compared
with controls (pb.05). We didn't ﬁnd a signiﬁcant difference in TOS
and PON1 parameters between groups.

with a cut-off N8 points. To determine the optimal cut-off level of
CRP for detection of severe graft dysfunction, a ROC curve was
drawn, its correspondent area under the curve (AUC) (95%
conﬁdence interval) calculated, and the Youden Index used to deﬁne
the best cut-off point. In order to test a possible relationship between
CRP and outcome, a model of logistic regression was computed by
the backward conditional stepwise method, including all variables
with a statistical relationship below 0.1 in the univariate analysis and
in-hospital mortality as the dependent variable; these results are
presented as OR (95% conﬁdence interval).
Results

Conclusions
The results of this study suggest a higher level of oxidative stress
in the ﬁrst trimester of high-risk pregnancy and lower antioxidant
defense compare to the ﬁrst trimester of healthy pregnant women.
These parameters could be useful for prediction pregnancy complications in the early ﬁrst trimester of pregnancy.
doi:10.1016/j.cca.2019.03.935

W160
Liver transplant: Role of c-reactive protein in early dysfunction
graft
M.M. Arrebola-Ramireza, A. Dayaldasani-Khialania, R. ZambranaMorala, J.E. Barrueco-Francionib, G. Seller-Pérezb, M.E. HerreraGutierrezb
a
Clinical Laboratory, Hospital Regional Universitario, Málaga, Spain
b
Intensive Unit Care, Hospital Regional Universitario, Málaga, Spain
Background-aim
The identiﬁcation of useful parameters for the evaluation of graft
function could potentially hasten detection of severe allograft
dysfunction and inititation of measures aiming to diminish its
intensity or slow down its development. Common markers are
widely used for the assessment of graft function, but there is no clear
agreement with early dysfunction. Orthotopic liver transplant (OLT)
is known to induce an enormous impact on the recipient's
inﬂammatory status, so an increase of different inﬂammatory
markers should be expected, such as C-Reactive Protein (CRP). CRP
is an acute phase reactant synthesized mainly by the liver. Its
production will depend on one hand on the impact of the
inﬂammatory stimulus of the surgery and on the other hand in the
functional capability of the graft. For that reason, we hypothesize
that when liver graft function is altered, CRP production will also be
altered and this will aid in the early detection of graft dysfunction.
The aim of the present study was to evaluate serum levels of CRP
in patients under OLT to assess a possible early marker of liver
dysfunction in these patients.
Methods
We conducted an observational, prospective, longitudinal study
registering a series of OLT recipient patients admitted to our hospital
during February 2009 – February 2015 (n = 183). All patients were
managed according to a protocol covering all phases of the
transplant process. Serum CRP was additionally measured at
admission, 24 and 48 h. To deﬁne severe dysfunction of liver allograft
our ICU used the Model for Early Allograft Function Scoring (MEAF)

Mean CRP at admission was 57.5 (51.6–63.3) mg/L, at 24 h 80.1
(72.9–87.3) mg/L and at 48 h 69.9 (62.5–77.4) mg/L. Twenty-six
(14.2%) patients were diagnosed with graft dysfunction (MEAF score
N 8). For them, CRP at admission was 39.3 (29.8–48.7) against 60.5
(53.9–67.0) mg/dL in patients without graft dysfunction (p b .05,
ROC AuC = 0.64 (0.54–0.73)). The best cut-off for CRP to detect
severe graft dysfunction at admission was 68 mg/L (Youden index
0.33) with a sensitivity of 92.3% and a speciﬁcity of 40.1%. We
computed a power of 99% of our study to detect a statistical
signiﬁcant difference of 33.4 mg/L in CRP levels between patients
with and without severe allograft dysfunction. CRP at admission
against in-hospital mortality was 59.4 (53.4–65.4) mg/L in survivors
against 24.4 (9.2–39.7) mg/L in deceased (p b .01). We computed a
power of 99% of our study to detect a statistical signiﬁcant difference
of 32.24 mg/L in CRP levels between patients that did or did not
survive.
Conclusions
High CRP serum level is detected in the early postoperative
course after an OLT and a lower than expected raise in the ﬁrst
postoperative day, with a cut-off of 68 mg/dL being a marker of poor
graft function. Values below this threshold can be used as a screening
marker for complications such as early graft dysfunction. A reduced
CRP raise is also related to in-hospital mortality in these patients.
doi:10.1016/j.cca.2019.03.936

W161
Effect of ER stress on sphingolipid levels and apoptotic pathways
in retinal pigment epithelial cells
M. Aslan, E. Afşar, S. Kaya
Akdeniz University Faculty of Medicine, Department of Medical
Biochemistry, Antalya, Turkey
Background-aim
Endoplasmic reticulum (ER) stress has been implicated in the
pathogenesis of ocular diseases characterized by retinal degeneration. Studies have shown an increase in ceramide and metabolites in
case of ER stress. Thus, the objective of this study was to determine
activity of sphingomyelinase/ceramide pathway, assess ceramide-1phosphate (C1P) levels and examine apoptosis in human retinal
pigment epithelial (RPE) cells undergoing ER stress.
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Methods
ARPE-19 cells were treated with 10 μg/ml tunicamycin (TM) to
induce ER stress and 0.5 mM tauroursodeoxycholic acid (TUDCA), an
ER stress inhibitor was administered to decrease cytotoxic effects.
Cell viability was measured by MTT assay. Levels of C16-C24
sphingomyelins (SM) and C16-C24 ceramides (CER) were determined in cell lysates by an optimized multiple reaction monitoring
(MRM) method using ultra fast-liquid chromatography (UFLC)
coupled with tandem mass spectrometry (MS/MS). Neutral
sphingomyelinase enzyme activity was measured by a colorimetric
assay, ceramide-1-phosphate (C1P) levels were determined by
immunoassay, while caspase −3 and − 12 activity in cell lysates
were measured via a ﬂuorometric method.

levels of adiponectin as an anti-inﬂammatory and hs-CRP as proinﬂammatory marker and their correlation with obesity markers in
women with PCOS.
Methods
Serum concentration of adiponectin (ADN) and hs-CRP were
evaluated in 73 PCOS women and 43 healthy women, together with
clinical, anthropometric and hormonal parameters. The mean of BMI,
waist circumference, waist to hip ratio and mean concentration of
luteinizing hormone, testosterone, androstenedione, free androgen
index, fasting insulin and glucose, hs-CRP are signiﬁcantly higher in
PCOS women compared to age-matched healthy women.
Results

Results
Incubation of ARPE-19 cells with 10 μg/ml TM for 18–48 h
signiﬁcantly decreased cell viability when compared to control
groups. Treatment of cells with 0.5 mM TUDCA along with TM
signiﬁcantly decreased the cytotoxic effect. A signiﬁcant increase was
observed in cellular levels of C22-C24 CERs and C1P in RPE cells
treated with TM for 24 h compared to controls. Caspase-3 and -12
enzyme activity was also increased in RPE cells treated with TM for
24 h compared to controls. Administration of TUDCA lead to a partial
restoration of CER and C1P levels along with a decrease in caspase-3
and -12 activity. ER stress induced by 24 h treatment with TM,
caused a signiﬁcant reduction in SMase activity when compared to
controls. Cells treated with TM + TUDCA showed a further signiﬁcant decrease in SMase activity.
Conclusions
The results of this study reveal the presence of increased long
chain CERs, C1P and apoptotic markers in retinal cells undergoing ER
stress. TUDCA partially restored levels of C22-C24 CERs, C1P and
apoptotic markers in RPE cells treated with TM. Obtained data
suggests that long chain CERs and C1P levels can be regulated by
TUDCA in RPE cells experiencing ER stress.

Levels of anti-inﬂammatory adiponectin were signiﬁcantly lower
in PCOS women. Levels of hs-CRP as pro-inﬂammatory marker were
signiﬁcantly higher in PCOS women when compared with healthy
women. There was a positive correlation between hs-CRP and BMI,
WC, insulin, triglycerides (p b .001) and signiﬁcant negative correlation with LH, SHGB, HOMA-IR, HDL-C (p b .001). Serum levels of
adiponectin correlated inversely with BMI (r = − 0, 56, p b .001),
insulin levels (r = − 0.409, p b .001) and HOMA-IR (r = −0.368, p
b .001), testosterone (r = −0.447, p b .001) and free androgen index
(FAI) (r = − 0.52, p b .001). Positive correlation was found between
adiponectin and LH (r = 0.35, p b .001), LH/FSH ratio (r = 0.33, p b
.001) and SHGB (r = 0.51, p b .001).
Conclusions
The present study has demonstrated increased mean concentration of hs-CRP and the decreased levels of adiponectin in PCOS
woman, conﬁrming the reciprocal association and connection of
these two proteins. Our results support the use of these biomarkers
for early recognition and in the evaluation of inﬂammatory processes
in PCOS syndrome.
doi:10.1016/j.cca.2019.03.938

doi:10.1016/j.cca.2019.03.937
W163
W162
Association of pro-inﬂammatory and anti-inﬂammatory cytokines with body mass index, waist circumference and waist to hip
ratio in women with polycystic ovary syndrome
A. Boshku Atanasovab, S. Jovanovska-Mishevskaa, D. Ivanova Panovab
a
University Clinic of Endocrinology, Diabetes and Metabolic Disorders,
Faculty of Medicine, Ss Cyril and Methodius University, Macedonia
b
University Clinic of Obstetrics and Gynecology, Medical Faculty, Ss Cyril
and Methodius University, Macedonia
Background-aim
Adipose tissue is a major store of energy for the human body.
Polycystic ovary syndrome (PCOS) patients are more prone to
abnormal production of some regulatory proteins secreted from
adipose tissue. In these patients, studies on the serum levels of
adiponectin are controversial. This study aims to investigate serum

The association of MMP-9 and oxidative stress with acute
coronary syndrome in patients with type 2 diabetes mellitus
E. Colakc, R. Lasicaa, D. Gostiljacb, V. Dimitrijevic-Sreckovicb
a
Clinic of Cardiology and Coronary Care Unit, Emergency Center, Clinical
Center of Serbia, Serbia
b
Clinic of Endocrinology, Diabetes and Metabolic Disorders, Clinical
Center of Serbia, Belgrade, Serbia
c
Institute of Medical Biochemistry, Clinical Center of Serbia, Belgrade, Serbia
Background-aim
MMP-9 is a endopeptidase involved in the process of atherosclerotic plaque formation and degradation. Previous studies
documented MMP-9 could be used as diagnostic and prognostic
marker for acute coronary syndrome (ACS). The atherosclerotic
processes is accompanied by increased oxidative stress and
increased synthesis of oxidatively modiﬁed macromolecules such
as oxidatively modiﬁed LDL particles (ox-LDL). The aim of this
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study was to determine the relationship between MMP-9 and
ox-LDL with development of ACS in type 2 diabetic patients
(T2DM).

respectively and were signiﬁcantly higher (P b .05) when compared
with the controls.
Conclusions

Methods
A total of 108 subjects were included in this study,out of whom,
78 were having acute myocardial infarction (37 patients diagnosed
with T2DM) and 30 healthy subjects.
Results
Statistical processing data revealed signiﬁcantly higher activities
of total and active MMP-9 and ox-LDL in AMI patients compared to
the controles (p = .016,p = .0011 and p = .0016), and especially in
diabetics patients compared to non diabetic patients with AMI (p =
.006;p b .001). ROC curve showed high sensitivity (SE) and speciﬁcity
(SP) of used diagnostic test (T.MMP9:SE = 94.5% and SP = 45.5%; A.
MMP9:SE = 83.3% and SP = 81.8%; ox-LDL:SE = 79.6% and SP =
83.3%). The estimated cut-off values were 27.6 ng/mL for T.MMP-9,
23.8 ng/mL for A.MMP-9, and 90.3 pg/mL for ox-LDL. The Multiple
Regression analysis model weighted by A.MMP-9 lower and higher
than 23.8 ng/mL, indicated that the most powerful predictor of AMI
was active MMP-9 (® = 0.783;t = 8.386; p b .0001) followed by oxLDL (® = 0.551; t = 2, 959; p = 0,005) and TAMP-9 (® = 0,175;t
= 2526;p = 0,016).
Conclusions
All tested parameters could be used as predictors of the early
onset of ACS especially in those subjects under higher risk for AMI
such as diabetes mellitus type 2.
doi:10.1016/j.cca.2019.03.939

W164
Serum gamma glutamyl transferase level in cigarette smokers
I.A. Igene
Department of Chemical Pathology, Obafemi Awolowo University
Teaching Hospital Complex, Ile Ife, Nigeria
Background-aim
Serum GGT activity is the most useful in the diagnosis of
cholestasis caused by ingestion of substances.
Methods
A total of 100(hundred) subjects, comprising of 50(ﬁfty), male
smokers as tests and 50(ﬁfty) male non-smokers as control were
used for this study. Gamma glutamyl transferase was assayed
spectrophotometrically using kinetic method.
Results
Serum GGT, activity (mean ± SD) in smokers and non-smokers
were 49 ± 16.26 U/L and 15 ± 7.04 U/L respectively. This result
showed that serum GGT activity in smokers were signiﬁcantly
higher (P b .05) when compared with the control groups. The serum
GGT activity in smokers who take alcohol alongside and smokers
who do not take alcohol were 73 ± 4.69 U/L and 43 ± 11.89 U/L

This work shows that alcohol consumption and smoking have a
synergistic effect in elevating serum GGT activity. Therefore, in the
assay of serum GGT, in the laboratory, for the investigation of liver
disease, smoking and drinking habits of the patient should be taken
into consideration as this could lead to a spurious increase in its
activities.
doi:10.1016/j.cca.2019.03.940
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Descriptive study of oxidative stress in a chagasic population of
Rosario-Argentina
M.B. Martí, S. Lioi, G. Gerrard, M.J. Ceruti, R. Diviani, M.D. Arrigo
Área Química Analítica Clínica, Facultad de Ciencias Bioquímicas y
Farmacéuticas, Universidad Nacional de Rosario, Rosario, Argentina
Background-aim
Chagas disease (CD) represents a serious threat to health in a large
part of Latin America and has become the most important emerging
parasitic disease in developed countries. The majority of Latin
American studies were conducted in Brazilian, Peruvian and Colombian populations, which are populations with certain ethnic groups
and genetic origins. The identiﬁcation of the markers of oxidative
stress and antioxidant status that establish the disease and its
progression would probably be more successful if other populations
in which CD is endemic were studied, such as those of Argentina.
The aim of the study is to carry out a descriptive study of
biomarkers of oxidative stress as enzymatic activity of Superoxide
Dismutase (SOD), Catalase (CAT), measurement of lipid oxidation as
Thiobarbituric Acid Reactive Substances (tBARS) and Total Antioxidants (Ant T) in a population not studied from Rosario, Argentina.
Methods
SOD, CAT, tBARS and Ant T were analyzed by spectrophotometric
methods (Ransel Labs and Randox Kits) in blood samples from control
individuals (CN: 60), chagasics without MCC (Ch + MCC-: 28),
chagasics with MCC (Ch + MCC+: 35) and non-chagasic cardiopathy
(Ch-C+: 30). For the statistical study, the unifactorial ANOVA
technique was applied. In case of not fulﬁlling the assumption of
normality and/or equality of variances, the Kruskal-Wallis test was
applied. In all cases a p-value b.05 was considered signiﬁcant.
Results
SOD (USOD/g Hb): CN 1199 ± 360, Ch + MCC- 2686 ± 317, Ch
+ MCC+ 2868 ± 621, Ch-C+ 2387 ± 722; CAT (K/g Hb): CN 179 ±
38, Ch + CMC- 337 ± 28, Ch + MCC+ 297 ± 64, Ch-C+ 205 ± 33;
tBARS (nmol/ml): CN 2.3 ± 0.6, Ch + MCC- 3.2 ± 0.6, Ch + MCC+
4.0 ± 1.9, Ch-C+ 4.1 ± 2.0; Ant T (mmol/l): CN 1.85 ± 0.07, Ch +
MCC- 1.94 ± 0.12, Ch + MCC+ 2.06 ± 0.12, Ch-C+ 1.99 ± 0.13.
There was a signiﬁcant difference between the groups for the SOD,
CAT, tBARS activities, p b .001. While for Ant T we did not ﬁnd
statistically signiﬁcant differences in the groups studied.
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Conclusions

Results

In the town of Rosario, the results suggest that chagasic
individuals are able to respond to the oxidative stress induced by
Trypanosoma cruzi. Although we found signiﬁcant differences
between the CN group and the other groups of patients, we must
indicate that between the Ch + MCC+ and Ch + MCC- groups, the
results obtained did not show marked differences. Despite these
results we can not completely rule out a possible role of antioxidant
activity in the development of cardiac versus indeterminate forms of
the disease. The information obtained will contribute to broaden our
knowledge of the antioxidant status of CD and could lead to improve
the diagnosis and prognosis of this disease.

ROS were signiﬁcantly higher (p b 0,01) while plasma antioxidant
total defenses and sRage levels were signiﬁcantly lower (p b 0,001)
in AD patients compared to controls. In AD patients lag-time values
show a signiﬁcant (p b 0,05) positive linear correlation (r2 = 0,347)
with sRAGE levels and a (even not signiﬁcant) negative correlation
(r2 = −0,101) with ROS levels. Lag-time is signiﬁcantly lower (p b
0,05) in ∑4 carrier (N = 13) than in ∑4 non-carrier (N = 12).

doi:10.1016/j.cca.2019.03.941
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Conclusions
Our result conﬁrm the substantial OS in AD. Lag-time levels shown
a signiﬁcant positive correlation with sRAGE levels and a signiﬁcant
association with ∑4 carrier status suggesting that plasmatic lag-time
evaluation can be considered as a useful OS marker for monitoring of
AD patients and as a further potential risk marker.
doi:10.1016/j.cca.2019.03.942

Lag-time as a plasmatic oxidative stress marker associated with
apoe4 carrier status in Alzheimer's disease patients
W167
L. Massaccesia, D. Galimbertie,f, C. Fenoglioe,f, M. Arcarog, A. Barassid,
G. Goic, M.M. Corsi Romanellia,b, E. Gallieraa
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d
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Background-aim
Oxidative stress (OS) is considered a key factor in the development of Alzheimer's disease (AD). Many end-products of biomolecular peroxidation have been identiﬁed, either in the brain tissue or in
the blood circulation of AD patients – such as malondialdehyde
(MDA) or advanced glycation end-products (AGEs) – pushing
towards new OS biomarkers research for noninvasive blood-based
AD diagnostic and monitoring. The etiology of AD is incompletely
understood and is probably inﬂuenced by genetic background,
environmental exposures, and aging. Apolipoprotein E (ApoE)
genotype is the second risk factor for AD after age. ApoE exists in
three isoforms: ApoE2, ApoE3 (the most common variant) and
ApoE4. It was demonstrated that the risk for AD is strongly increased
2–3-fold in the ApoE4 (∑4) carriers.
The aim of this study was to evaluate the levels of three plasmatic
OS marker, correlating it to the presence of ∑4 carrier status, in order
to evaluate lag-time as a potential useful OS marker in AD subjects.
Methods

Citotoxic and anti-inﬂammatory activities of Pouteria spp
I.M.S.N. Teotônio, D. Silveira, Y.M. Fonseca-Bazzo, R. Pratesi, Y.K.M.
Nóbrega
University of Brasilia, Brazil
Background-aim
Pouteria spp. is a genus of tropical fruit trees of cosmopolitan
distribution, although it is widely distributed in tropical and
subtropical regions of Asia and South America, including Brazil. It
belongs to the Sapotaceae family, the order of the Ericales and to the
angiosperma phylum. As a medicinal plant, these species have been
used because they present great potential in the treatment of
inﬂammations, fevers, skin eruptions, ulcers, larvicidal and antiradicalar effects. However, there is little knowledge about the
pharmacological activities of the plant and its biological activities,
as well as its main secondary metabolites. The aim of this study was
to evaluate the anti-inﬂammatory and cytotoxic activity of extracts
of Pouteria torta and Pouteria ramiﬂora in RAW 264.7 macrophages
inﬂamed with 1⎧g / mL of LPS to contribute to the formation of
scientiﬁc knowledge about the potentials of this medicinal plant.
Methods
The plant extracts used came from Cerrado region and surroundings of Brasília, Federal District-Brazil, and were obtained from the
dry leaves. The obtained powder was macerated with ethanol 95°
(ethanolic extracts of Pouteria torta and Pouteria ramiﬂora) and
distilled water (aqueous extract of Pouteria ramiﬂora). Cell viability
and cytotoxicity were evaluated by two methodologies, WST-8 and
neutral red, and the inﬂammatory response was analyzed by the
nitric oxide (NO) and prostaglandin (PGE2) mediators by spectrophotometric and ELISA methodologies, respectively.
Results

In order to evaluate OS, plasmatic soluble receptor for advanced
glycation end products (sRAGE) levels (by ELISA assay), plasma
antioxidant total defenses (by lag-time method) and plasmatic ROS
levels (by colorimetric assay) were evaluated in 25 CE patients and
in 30 matched controls.

Our results demonstrated that at the concentrations of 0.078,
0.039 and 0.020 mg / mL, all the extracts tested showed no toxicity
and presented anti-inﬂammatory activity in LPS-stimulated RAW
264.7 cells, reducing NO and PGE2 levels.
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Conclusions
The results demonstrate that these extracts present large
potential as anti-inﬂammatory.

Entrepreneurship and Innovation, under the call RESEARCH –
CREATE - INNOVATE (project code:™1EDK-04048).
doi:10.1016/j.cca.2019.03.944

doi:10.1016/j.cca.2019.03.943
W168
W169
Anti-inﬂammatory actions of marine natural products; the
impact on molecular markers of innate immune responses
M. Daskalakib, E. Ioannoua, V. Roussisa, M. Venihakib, S. Kampranisb,
C. Tsatsanisb
a
Department of Pharmacy, National and Kapodistrian University of
Athens, Greece
b
University of Crete, Medical School, Greece
Background-aim
Among the major inﬂammatory mediators are cytokines and
nitric oxide (NO), being produced primarily by macropahges and
serving as biomarkers of inﬂammatory state. Macrophages obtain
pro inﬂammatory (M1) and anti-inﬂammatory (M2) phenotypes,
which can be modulated by soluble factors, including natural
products. Despite the crucial protective role of inﬂammation, chronic
or deregulated inﬂammation can lead to pathological states, such as
autoimmune diseases, metabolic disorders, cardiovascular diseases
and cancer. Herein, we evaluated the impact of marine organismderived natural products on the production of pro-inﬂammatory and
anti-inﬂammatory mediators. Such products can derive from aquaculture by-products or from cultured marine organisms and can be
used as dietary supplements.

OPN/miRNA-181a axis as a potential marker of inﬂammation
during aging in male Wistar rats of different age ranges
M. Cabiatic, C. Salvadoric, A. Sapioc, S. Burchiellib, L. Carluccid, L.
Mattiia, S. Del Ryc
a
Department of Human Morphology and Applied Biology, Medical
Histology and Embryology Section, University of Pisa, Pisa, Italy
b
Fondazione Toscana “G. Monasterio”, Pisa, Italy
c
Institute of Clinical Physiology - CNR, Pisa, Italy
d
Institute of Life Science, Scuola Superiore Sant'Anna, Pisa, Italy
Background-aim
Aging is caused by the dysfunction of different physiological and
metabolic processes and characterized by a low-grade systemic
inﬂammation. The Osteopontin (OPN), an extracellular matrix
glycoprotein, plays an important role as cytokine during inﬂammation and recently it was identiﬁed as a hepatic damage marker. An
important role during aging was also associated with a different
modulation of miRNAs due to their ability to modulate the
expression of important pro-inﬂammatory molecules.
Aim was to evaluate, in liver tissue of rats of different age ranges,
the expression variations of OPN and of its modulator miRNA-181a.
TNF-〈, PTX -3, IL-10 mRNA was also evaluated.

Methods
Methods
Pro-inﬂammatory cytokines TNFa and IL-6 as well as molecules
being biomarkers of M1 or M2 polarization of macrophages such as
Arginase 1, MRC1, IRAK-M, CEBPb and the micro RNAs miR155 and
miR146a were measured following treatment with selected extracts.
Results
We found that the terpenes neorogioltriol and two structurally
related diterpenes, neorogioldiol and O11,15-cyclo-14-bromo-14,15dihydrorogiol-3,11-diol suppressed the production of TNF〈, IL-6 and
Nitric oxide. We further investigated the mechanism of action and
found that they suppressed macrophage activation and promoted an
M2-like anti-inﬂammatory phenotype by inducing expression of
Arginase1, MRC1, IRAK-M, the transcription factor C/EBP® as well as
the anti-inﬂammatory miRNA miR-146a. In addition, they suppressed iNOS induction and nitric oxide production. To validate the
anti-inﬂammatory activity of the marine-organism derived extracts
we exposed mice to the DSS-induced inﬂammatory bowel disease
and found that they reduced pro-inﬂammatory cytokine production.
Conclusions
Thus, marine natural products and aquaculture by-products can
possess anti-inﬂammatory, immune modulatory properties as dietary supplements or provide leads for development of antiinﬂammatory therapies.
The work was partly supported by a. EU-H2020 program
AQUABIOPROFIT (grant No790956); and b. EU and Greek national
funds through the Operational Program Competitiveness,

Male Wistar rats were studied: A (n = 6; age = 248 + 0.00 daysyoung), B (n = 13; age = 413.8 + 8.20 days-adult), C (n = 10; age
= 597.6 + 10.3 days-old). Total RNA and miRNA were simultaneously extracted from liver tissue samples and analyzed by RealTime PCR. Histological analysis of the hepatic tissues and ultrasound
evaluation were performed.
Results
The OPN mRNA resulted lower in C (0.65 + 0.12) with respect to
A (1.07 + 0.12) and B (1.32 + 0.26; p = .03 B vs. C) while the
miRNA-181a expression resulted signiﬁcantly increased as a function
of age (A = 0.72 + 0.29; B = 1.09 + 0.08; C = 1.33 + 0.24; p = .03
A vs. B; p = .02 A vs. C). IL-10 mRNA expression resulted
signiﬁcantly higher in B with respect to A and C (A = 0.24 + 0.43;
B = 0.43 + 0.05; C = 0.29 + 0.53; p = .04 B vs. A; p = .03 B vs. C).
TNF-〈expression resulted signiﬁcantly lower in C (A = 1.36 + 0.25;
B = 1.81 + 0.27; C = 1.07 + 0.14; p = .04 B vs. C) while PTX-3
mRNA expression resulted similar in all groups (A = 0.85 + 0.16; B
= 0.74 + 0.21; C = 0.81 + 0.15). Signiﬁcative correlations were
observed between OPN vs IL-10 (r = 0.44, p = .02) and between
OPN and TNF-〈 (r = 0.50, p = .009).
The hepatic ultrasound analysis revealed areas of hyperechogenicity distributed as a function of age with absence of
neoplastic formations as also conﬁrmed by the echographic and
hystological analysis.
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The OPN mRNA resulted lower in C (0.65 + 0.12) with respect to
A (1.07 + 0.12) and B (1.32 + 0.26; p = .03 B vs. C) while the
miRNA-181a expression resulted signiﬁcantly increased as a function
of age (A = 0.72 + 0.29; B = 1.09 + 0.08; C = 1.33 + 0.24; p = .03
A vs. B; p = .02 A vs. C). IL-10 mRNA expression resulted
signiﬁcantly higher in B with respect to A and C (A = 0.24 + 0.43;
B = 0.43 + 0.05; C = 0.29 + 0.53; p = .04 B vs. A; p = .03 B vs. C).
TNF-〈expressionresulted signiﬁcantly lower in C (A = 1.36 + 0.25;
B = 1.81 + 0.27; C = 1.07 + 0.14; p = .04 B vs. C) while PTX-3
mRNA expression resulted similar in all groups (A = 0.85 + 0.16; B
= 0.74 + 0.21; C = 0.81 + 0.15). Signiﬁcative correlations were
observed between OPN vs IL-10 (r = 0.44, p = .02) and between
OPN and TNF-〈 (r = 0.50, p = .009).
The hepatic ultrasound analysis revealed areas of hyperechogenicity distributed as a function of age with absence of
neoplastic formations as also conﬁrmed by the echographic and
hystological analysis.
Conclusions
The results showed an indirect back regulation of the OPN
miRNA-181a mediated, underlying their role as potential successful
markers of inﬂamm-aging. Data on expression of pro and antiinﬂammatory cytokine support the hypothesis that IL-10 is involved
in a “healthy aging” playing an important role inhibiting the
activation and function of lymphocytes T, monocytes and macrophages and checking the innate immunity.
Although further studies are needed this work provides a valid
starting point to better understand the physiopathological changes
occurring during aging process identifying in the OPN/miRNA-181a
axis a potential marker of inﬂammation during aging.
doi:10.1016/j.cca.2019.03.945

Methods
A and MA were obtained from 3 months (3 M) and 20 M old rats.
Acetylcholine (ACh)-induced endothelium-dependent relaxation and
hydrogen peroxide (H2O2) -induced responses were evaluated in
organ chambers (A) and wire myograph (MA). Dihydroethidium
(DHE) dye was used for superoxide anion detection in aortic
histological sections. Nrf2 content was determined in aortic and
mesenteric homogenates by enzyme-linked immunosorbent assay.
Results
20 M rats displayed a signiﬁcant reduction in ACh-induced
endothelium-dependent relaxation and H2O2-induced responses in
both A and MA when compared to responses from 3 M old rats. Ex
vivo exposure to SULF (10 μM) improved endothelial relaxation in A
from 20 M old rats (pEC50 values for ACh: 6.57 ± 0,14 vs 7.15 ±
0,12; p = .01) and was associated with a signiﬁcant decrease in
superoxide vascular production detected by DHE dye. In MA from 20
M rats, SULF improved endothelial (pEC50 for ACh: 7.41 ± 0,09 vs
7.88 ± 0,06; p = .004) and H2O2-induced (pEC50 for H2O2: 3.82 ±
0,12 vs 4,54 ± 0,22; p = .017) responses.
A signiﬁcant decrease in Nrf2 content was only detected in aortic
homogenates from 20 M rats compared to 3 M rats. In both A and
MA tissues from 20 M old rats, the exposure to SULF increased
vascular levels of Nrf2.
Conclusions
Nrf2 pharmacological activation attenuates age-related vascular
dysfunction. Therefore, this could represent a new therapeutic target
to alleviate vascular deterioration favoring healthy aging.
doi:10.1016/j.cca.2019.03.946
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NRF-2 activation improves vascular dysfunction associated to
aging in rats
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Background-aim
A correct antioxidant response is vital for tissue homeostasis and
function. Nevertheless, recent evidences show that systems responsible for antioxidant responses are down-regulated in some pathological situations and in aging. This is the case for the nuclear factor
erythroid 2-like-2 (Nrf2) that orchestrates cellular response to
oxidative stress.
The objective was to evaluate Nrf-2 activation with Sulforaphane
(SULF) on the deterioration of endothelial relaxation and reactive
oxygen species (ROS)-induced responses in aorta (A) and mesenteric
arteries (MA) from 20 months (20 M) old rats.

Heat shock protein 90 is the key mediator of the increased
inﬂammatory response of Hsp70−/− derived peritoneal macrophages following LPS stimulation
O. Rassoulia, I. Platic, G. Briassoulisb, M. Venihakia
Department of Clinical Chemistry, School of Medicine, University of
Crete, Greece
b
Department of ICU of Pediatrics, School of Medicine, University of Crete,
Greece
c
Departments of ICU of Pediatrics and Clinical Chemistry, School of
Medicine, University of Crete, Greece

a

Background-aim
The inﬂammatory response is mediated mainly by macrophages
which contribute both to the initiation and the resolution of
inﬂammation. Heat Shock Protein (HSP) expression is vital to cellular
and tissue protection after stress or injury. Especially, the 70-kDa
heat shock protein family is a group of proteins that are critical for
protein assembly, folding, and transport. The cytosolic, inducible, 72kDa HSP (Hsp70), is expressed in macrophages and is implicated in
the immune response. Furthermore, clinical trial studies have shown
high expression of HSP70 in peripheral blood mononuclear cells of
patients during sepsis. In eukaryotes, Hsp70 acts coordinately with
another chaperone, Hsp90 in signaling protein function, trafﬁcking
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and turnover. Based on the above, the aim of the present study was
to elucidate the relationship of HSP70 with HSP90 in macrophages.

inhibitor) reduced IL-6 and NO2- secretion following LPS stimulation
in Hsp70−/− macrophages.

Methods

Conclusions

For this purpose, we used primary murine peritoneal macrophages derived from mice with a deletion of the Hsp70 gene and the
corresponding wildtype ones and stimulated them with
lipopolysacharide (LPS).

Our results suggest that HSP90 is the mediator of the increased
inﬂammatory response of HSP70−/− macrophages. Our study
shows that the deletion of Hsp70 gene in macrophages gives rise to
a proinﬂammatory phenotype and that the hyper-responsiveness of
Hsp70−/− mouse-derived macrophages to LPS signals is mediated,
at least in part, through HSP90. Thus, measurement of the HPS90
levels in macrophages could be a potential marker for the outcome of
the inﬂammatory pathology.

Results
Hsp70−/− − derived macrophages had statistically signiﬁcant
elevated IL-6 and NO2- secretion and increased nitric oxide synthase
(iNOS) expression 24 h after LPS stimulation. Two hours preincubation with 17-AAG (an analog of geldanamycin, an Hsp90

doi:10.1016/j.cca.2019.03.947
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Amino acids proﬁle in children with Turner syndrome
J. Bugajskaa, J. Berskaa, M. Wójcikb, J.B. Starzykb, K. Sztefkoa
Department of Clinical Biochemistry, Institute of Pediatrics, Jagiellonian
University, Medical College, Krakow, Poland
b
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Pediatrics, Institute of Pediatrics, Jagiellonian University, Medical
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a

Background-aim
Girls with Turner syndrome are at increased risk of developing
the insulin resistance and the coronary artery disease as a result of
the higher frequency of hypertension and obesity. On the other hand
it is known that obesity is associated with an increase of serum levels
of branched-chain (BCAAs: valine, leucine and isoleucine) and
aromatic amino acids (phenylalanine, tyrosine). The aim of the study
was to compare amino acids proﬁle in girls with Turner syndrome
and girls with obesity.
Methods
The study included 46 girls with Turner syndrome (study group,
mean age: 12.4 ± 4.2 years) and 22 girls with obesity (control group,
mean age: 14.0 ± 2.9 years). Body mass index (BMI) was expressed
as SDS (Standard Deviation Score). The mean value of BMI SDS in
study group was 4.38 ± 2.22 and in control group was 1.00 ± 1.71.
Free plasma amino acids are measured by the fully validated, highly
selective liquid chromatography-tandem mass spectrometry (Agilent
Technologies, Jasem). The following amino acids were determined:
aspartic acid, glutamic acid, serine, asparagine, glycine, glutamine,
taurine, histidine, citrulline, threonine, alanine, arginine, proline,
tyrosine, methionine, valine, isoleucine, leucine, phenylalanine,
tryptophan, ornithine and lysine.
Results
The mean values of BCAAs, methionine, phenylalanine, lysine,
tryptophan, histidine, tyrosine, aspartic acid, alanine and ornithine
were signiﬁcantly lower in the study group than in the control (p b
.005 – p b .000001). Strong signiﬁcant positive correlation between
BCAAs, alanine, tyrosine, phenylalanine and BMI SDS in the patients
with obesity (r = 0.58, p b .0046; r = 0.42, p b .049; r = 0.59, p b
.0042; r = 0.51, p b .0144; r = 0.54, p b .0098; r = 0.43, p b .0448;
respectively) has been found. In contrast, there was no correlation
between any of measured amino acids and BMI SDS in the girls with
Turner syndrome.
0009-8981/$ – see front matter

Due to differences in amino acids proﬁle between girls with
Turner syndrome and obese girls, it is suggested that obesity in
patients with Turner syndrome may not be associated with BCAAs
and aromatic amino acids metabolism.
doi:10.1016/j.cca.2019.03.949

W173
Circulating coenzyme Q10 (COQ10) in patients with inborn error
of metabolism treated by low protein diet
M. Chtourou, A. Imbard, O. Rigal, J.F. Benoist
Robert Debré Hospital, Biochemistry-Hormonology Laboratory, Paris,
France
Background-aim
The CoQ10 is known by its role in bioenergetics as a cofactor of
the respiratory chain and as an antioxidant. It can be produced
endogenously. The ﬁrst stages of this biosynthesis are common with
those of the cholesterol. In addition, a small quantity is daily supplied
by the food, mainly by natural proteins. Consequently, the deﬁcit in
CoQ10 can be primitive, caused by genetic disorders of biosynthesis,
or secondary due to insufﬁcient dietary intake.
We investigated the impact of a low protein diet, in patient with
inborn errors of metabolism on plasma coenzyme Q10 concentrations.
The aim of our study is to compare the CoQ10's plasma
concentrations in patients with an inborn error of metabolism
treated with a low protein diet with controls.
Methods
We measured plasma concentrations of CoQ10 by tandem mass
spectrometry and total cholesterol in three sub groups of inborn
error of metabolism (organic aciduria or the urea cycle disorders
n = 16, maple syrup urine disease (MSUD) n = 10 and phenylketonuria n = 10) treated by low protein diet versus a group of 100
controls.
Results
The plasma concentration of the CoQ10 was signiﬁcantly lower in
the subgroup of MUSD than its concentration in the other subgroups
of low protein diet patients or controls. We did not observe any
difference in the ratio CoQ10/Cholesterol.
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Conclusions

Conclusions

The signiﬁcant decrease of the CoQ10's plasma concentrations
observed in the sub group of MUSD suggests a direct role of leucine
on the lipid metabolism, in particular that of the cholesterol
biosynthesis.

We report a novel heterozygous missense variant in GNE with
massive sequence analysis and symptoms correlate in the patient.
These facts could be explained assuming a disruption in the wildtype conformation of GNE/MNK, where a glycine is substituted by
aspartic acid leading to changes in the protein charge. The patient
diagnosis has been delayed until his 18 years old because of the
difﬁcult identiﬁcation of rare diseases where a no screening method
exists, but nowadays massive sequence approach could save a lot of
time to these minority diseases.

doi:10.1016/j.cca.2019.03.950
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A novel heterozygous missense variant in GNE: Diagnosis of
SIALURIA
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CalderÓnd, J.M. Guerrero Montavezc, H. Macher Manzanoc
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Background-aim
Sialuria is a rare autosomal dominant, inborn error of metabolism
characterized by constitutive overproduction, cytoplasmic accumulation and urinary excretion of free sialic acid. This disease is
the consequence of feedback failure inhibition for the rate-limiting
enzyme in the sialic acid synthesis pathway, UDP-Nacetylglucosamine 2-epimerase/N-acetylmannosamine kinase (GNE/
MNK). Sialic acids play very important functions in cellular
recognition. Moreover, sialic acids are important in the development
of nervous system, by mediating cell-cell recognition. Reduced
sialylation levels can result in neuromuscular disorders. The
estimated prevalence of Sialuria is 1 b 1,000,000 in live births. Up
to now, ninth cases had been published worldwide, all with missense
variants of GNE. Here we report a case of Sialuria with a novel
heterozygous missense variant in GNE.
Methods

doi:10.1016/j.cca.2019.03.951

W175
Difﬁculties in the diagnosis of galactokinase deﬁciency. Urine
usefulness for the diagnosis and control
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Collc,d
a
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b
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c
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Molecular Genetics (CDB), Hospital Clínic, Barcelona, Spain
d
CSIC, Barcelona, Spain
Background-aim
Galactokinase (GALK) deﬁciency is one of the three inborn errors
of galactose metabolism leading to hypergalactosemia. The main
clinical manifestation is the development of cataracts during the ﬁrst
months of life, caused by accumulation of galactitol in lens. Early
identiﬁcation and treatment is essential to reverse cataracts and
improve quality of life. Galactitol plasma concentration is the most
informative marker, but its quantiﬁcation is only performed in high
specialized laboratories. Because of difﬁculties evaluating galactitol,
galactose determination in plasma is the fastest and more efﬁcient
method for GALK diagnosis. However, due to the fact that plasma
galactose comes from diet, the analysis of this metabolite has
limitations and may lead false negative (FN) results.

An 18-years-old patient is monitored due to epilepsy. At the age
of 18 months he had an episode of tonic-clonic seizures replicated
over months. He attended schools for children with mild disabilities
and slow in manipulations. In Secondary school he was diagnosed as
TDAH. In suspicion of a rare diseases, a genetic testing of
Metabolopathies was performed. DNA was extracted from blood
samples by the MagNAPure system (Roche) and has been sequenced
with a custom design from Ion Amplisec ThermoFisher S5 Ion
Torrent Platform.

Methods

Results

Galactose levels in plasma resulted within normal limits. Due to
the high clinical suspicion of galactose metabolism disorder,
oligosaccharide analysis in urine by thin-layer chromatography was
performed, showing increased levels of galactose excretion. Although
in a second plasma sample the galactose value was still normal, the
quantitative determination of galactose in urine, which was taken in
parallel, was increased (23.8 μmols/μmols creatinine; age matched
controls: 0.05–0.08 μmols/μmols creatinine). GALK activity analysis

As a result, we found a heterozygous missense variant c.1055GNA
p.Gly352Asp in GNE. Not previously described but with pathogenic
prediction in silico analysis systems. Despite the fact that no increase
of urine sialic acid has been found his clinical symptoms could be
explained by this mutation, and sialuria is not always present in
other cases.

We present a case report and the difﬁculties for its diagnosis. A 2year-old male with cataracts who had presented an episode of
prolongated gastroenterocolitis and hypoglycaemia. Blood samples
were referred to our laboratory to determine galactose levels in
plasma by spectrophotometry.
Results
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showed clear deﬁciency in the patient's erythrocytes and intermediate activity in his parents, as beﬁts their character as heterozygotes. After incorporation a free galactose diet, the values in urine,
completely normalized.
Conclusions

performed. Since the goal for CFTR testing is to ﬁnd 2 mutations in
affected patients, CFTRiage reduces the complete mutation analysis
to a maximum of 3 hybridization assays using 1 ampliﬁcation.
Because the most frequent mutations are also present on this LiPA
CFTRiage strip, this number of hybridization assays will be reduced
to only 1 in 90 to 95% of the cases.

In the presented case, the single determination of galactose in
plasma gave completely normal result and did not allow us to detect
the GALK deﬁciency. This FN result can be explained by an
inappropriate sample collection, which possibly was taken in the
early morning and fasting. It is very important to take into account
the time of blood sample collection, which should be done within 3–
4 h after ingestion of milk. This ﬁnding leads us to propose some
changes in the protocol and conﬁrms the importance of pre
analytical phase and its impact on the quality of laboratory results.

Conclusions

doi:10.1016/j.cca.2019.03.952

W177

Using LiPA CFTRiage, the determination of 88 CFTR mutations can
be reduced from 5 assays to 1 (in 90 to 95% of the cases) or
maximum 3 assays.
doi:10.1016/j.cca.2019.03.953

The decision making levels of urine tetrasaccharide for diagnosis
of Pompe disease
W176
Evaluation of the INNO-LiPA CFTRiage test principle
G. Mersch, B. De Decker, C. Dobbels, L. Tremmerie, V. Kostanjevecki
Fujirebio-Europe NV, Technologiepark 6, Gent, Belgium
Background-aim
Nearly 2000 cystic ﬁbrosis (CF)-associated mutations have been
reported across the cystic ﬁbrosis transmembrane regulator (CFTR)
gene. Thus, efﬁcient screening for CF requires an assay that can
detect multiple mutant and wild-type sequences of the CFTR gene.
Unlike cumbersome and more expensive sequencing-based approaches, reverse-hybridization (Rev-Hyb) assays, such as line probe
(LiPA) assays, are easy to perform without expensive instrumentation. However, the number of probe lines that can be immobilized on
a support is limited. To comply with the newest guidelines and
regulations, currently 5 LiPA assays need to be performed.
Current LiPA assays need to increase the simultaneous detection
of CFTR mutations while reducing the number of test runs.
Methods
The INNO-LiPA CFTRiage (LiPA CFTRiage) is used for the
simultaneous analysis of 88 CFTR mutations (1 extra mutation)
based on Rev-Hyb assay. An ampliﬁcation product of the CFTR gene
is hybridized with pools of probes immobilized on the LiPA CFTRiage
strip. Only when necessary, a second hybridization reaction on the
relevant additional CFTR LiPA strip would follow. In this case, the
same ampliﬁcation product of the LiPA CFTRiage can be reused to
test the individual probes that are comprised in the positive pool(s)
from the LiPA CFTRiage strip.
To further reduce the number of LiPA CFTR assays, the LiPA
CFTRiage strip contains, in addition to the pooled mutation lines, a
series of 12 individual mutation lines and corresponding wild type
lines of the most frequent CFTR mutations, without requiring an
additional hybridization test.
Results
The LiPA CFTR portfolio consists of 5 different typing kits each
designed for a particular set of individual CFTR mutations. To test for
all 87 mutations, 5 ampliﬁcation and hybridization assays must be

E. Canbaya, M. Vurala, S. Kalkan Ucarc, E. Demİrel Sezera, H. Karasoyb,
A. Yuceyarb, M. Cokerc, E. Sozmena
a
Department of Medical Biochemistry, Ege University, Faculty of
Medicine, Turkey
b
Department of Neurology, Ege University, Faculty of Medicine, Turkey
c
Department of Pediatric Metabolism, Ege University, Faculty of
Medicine, Turkey
Background-aim
Recently, urinary excretion of the tetrasaccharide 6-〈-dglucopyranosyl-maltotriose (Glc4) has been proposed as a marker
for diagnosis and monitoring of Pompe disease. We aimed to
determine the reference intervals and reliable decision making levels
of urine tetrasaccharide concentrations for diagnosis of Infantile- and
Late-Onset Pompe patients.
Methods
9 patients with Pompe disease (5 of them with Late-onset Pompe
disease) and 226 healthy controls were included into this study
(between ages of 0–64). Urine Glc4 concentrations were determined
using UHPLC MS/MS method.
Results
Our data showed that urine tetrasaccharide level of healthy
subjects decreased by aging (p b .001, r = −0.256). Especially it was
high in ﬁrst year of life compared to older subjects. Tetrasaccharide
level of Pompe patients were higher than age-matched healthy
controls (99 ± 68 mmol/mol creatinine for Infantil onset vs 4.0 ±
3.0 mmol/mol creatinine for age matched healthy control) and 12.1
± 17.4 mmol/mol creatinine for Late-onset vs 1.7 ± 1.2 mmol/mol
creatinine for age matched healthy control).
Conclusions
The result from this study showed that the reference intervals of
tetrasaccharide in urine changed with age therefore deﬁnition of the
decision levels by age is critically important for diagnosis of late
onset Pompe disease.
doi:10.1016/j.cca.2019.03.954
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W178

Methods

Spectrum of mutations in HBB gene among thalassemia major
patients in a cohort of Nepalese population
S. Thapa, A.J. Kunwar, N. Thakur, S. Kaﬂe
Kathmandu Center for Genomics and Research Laboratory, Nepal

We carried out a retrospective study searching Clinical and
Biochemical information in the archives. We obtained the DNA
extraction using the tool MagNA Pure Compact (Roche®) followed of
the DNA Detection and Ampliﬁcation through a real time PCR with
the tool LightMix® with the auto-analyser Light Cycler 2.0 (Roche®).

Background-aim

Results

The thalassemias are the most common monogenic disorders
result in the expression of absence or reduction of b-globin gene
leading to an imbalance between 〈 and ® globin chain. Moreover, it
is a heterogeneous inherited disorder in its phenotype, geographical
distribution and molecular mechanism.

During the last 13 years we analyzed a total of 1890 samples
liable to contain HHC. A 58.52% (1106) showed a HFE Gene mutation
and, of these, a 55.78% (617) showed a mutation in the heterozygous
state as the most frequent. Those related to HHC type I represented
an 8.59% (95) of the Doubly Heterozygous C282Y/H63D, a 4.43% (49)
of the Homozygous C282Y and a 0.09% (1) of the Doubly
Heterozygous C282Y/S65C. We did not ﬁnd any of these 3 mutations
in a 41.48% (784). In addition to Medical Backgrounds and History,
we analyzed those demands containing Transferrin Saturation and
Ferritin to value if the Biochemical Testing presented concordance
with the mentioned mutations. In 1713 cases the Biochemical criteria
to apply for a Genetic Testing were not accomplished.

Methods
DNA was extracted from the clinically diagnosed blood sample
after informed consent form. Subsequently, Ampliﬁcation Refractory
Mutation System - Polymerase Chain Reaction (ARMS PCR) was used
for ampliﬁcation to analyze mutations in hbb gene. Consequently, 2%
agarose gel electrophoresis was used for visualization of PCR
products under UV Tran illuminator.
Results
Among 26 ®-thalassemia major patients, 13 (50%) had IVS 1–5
(G N C) mutation, 8 (30.76%) had 619 bp deletion, 2 (7.69%) CD 8/9
(+G), 1 (3.84%) CD 15 (G N A), 1 (3.84%) had −88 (C N T) mutation
whereas CD41/42 (-TCTT) was not detected in any of the patients.
Among the patients with 619 bp deletions 2 (25%) were homozygotes and 6 (75%) were heterozygotes.
Conclusions
This is the baseline study to assist in the regulation of proper new
health policies which will impact in the appropriate diagnosis,
screening, drug sensitivity, immunogenic assay and management.
doi:10.1016/j.cca.2019.03.955

W179
Hereditary haemochromatosis associated to HFE gene's retrospective study and its possible demand at a university hospital
R.A. Torrado Carrión, T. Pascual Durán, V. Cámara Hernández, V.
Benito Zamorano, Y. Douhal, G. Sánchez Helguera
Servicio de Análisis Clínicos y Bioquímica Clínica, Hospital Universitario
de Getafe, Getafe, Spain
Background-aim
Hereditary Haemochromatosis type I (HHC) is an autosomic
recessive metabolic iron disease due to HFE gene's mutations
inheritance and it is prone to impact in Caucasian men. Although
mutations C282Y and H63D are the most prevalent, S65C is also
possible. It is recommended performing Genetic Testing and
Screening in patients showing HHC symptoms or high Ferritin values
(N300 mg/dL) and Transferrin Saturation levels N 45%.
The objective was to determine mutations frequency from 2003
to 2017, and analyzed if the demand of a Genetic Testing was based
on real needs.

Conclusions
The most common genotype was Heterozygous H63D. Although
this does not mean a serious risk of suffering from HHC, testing HFE
gene is vital to HHC early diagnostic. A high number of samples that
did not accomplish Biochemical criteria were found, because in most
ones only Clinical Criteria and Medical Background were taken into
account. Therefore, we do consider positive optimizing the demand
of Genetic Testings' taking into account the Transferrin Saturation
levels and ferritin values due to its high negative predictive value for
HHC.
doi:10.1016/j.cca.2019.03.956

W180
Inborn errors of metabolism in south Indian population
K. Vaidyanathanb, D.M. Vasudevana
a
Department of Biochemistry, Amrita Institute of Medical Science, Kochi,
Kerala, India
b
Department of Biochemistry, Pushpagiri Institute of Medical Science &
Research Center, Tiruvalla, Kerala, India
Background-aim
Inborn errors of metabolism (IEM) comprise a large group rare
genetic disorders arising due to mutations in genes encoding
metabolic pathways. Even though individually rare, collectively they
have a high incidence. This study was done to ﬁnd out the incidence
of various IEM in the South Indian population.
Methods
10,125 patients were screened for different metabolic disorders
during the time period September 2006–August 2018. The breakup
of tests are as follows; Total number of tests – 10,125, Urine screened
for metabolic disorders – 2115, Amino acids by HPLC – 601; Organic
acids by HPLC – 420, Homocysteine estimation by ELISA – 1225, VMA
estimation by column chromatography – 660, 17 alpha hydroxy
progesterone estimation by ELISA (for congenital adrenal
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hyperplasia) – 1451, Adenosine deaminase estimation by colorimetric test – 2611, Porphyrias screening – 280, Other tests – 762
(Myoglobin, 5 HIAA, glucose 6 phosphate dehydrogenase, homocystinuria etc). Urine screening panel included tests for aminoacidurias, organic acidurias and disorders of carbohydrate metabolism
(galactosemia,
glycosuria,
fructosuria,
pentosuria
and
mucopolysaccharidoses).
Results
The breakup of positive cases was as follows; Aminoacidurias –
40, organic acidurias – 51, hyperhomocysteinemia – 305, pheochromocytomas and neuroblastomas – 51, elevated adenosine deaminase
levels – 386 and congenital adrenal hyperplasia – 342. Speciﬁc
disorders detected included propionic aciduria (PAA), 16 cases,
methylmalonic aciduria (MMA), 15 cases, maple syrup urine disease
(MSUD), 16 cases, alkaptonuria, 11 cases, tyrosinemia, 6 cases,
nonketotic hyperglycinemia (NKH), 9 cases and phenyl ketonuria
(PKU), 3 cases.

Results
Since its inception in 2012, NewSTEPs has hosted 10 national
meetings, 13 site reviews, 125 archived webinars, and supported 59
participants in hands-on workshops in tandem mass spectrometry.
The NewSTEPs website hosts over 320 resources including, but not
limited to, data visualizations, model practices, and educational tools.
NewSTEPs has cultivated an active online listserv community with
over 700 members issuing an average of 30 messages per month. The
NewSTEPs Data Repository collects state proﬁle level data, case level
data and quality indicator data metrics from all 50 state NBS
programs and 3 territories and has over 400 registered users.
Analysis from the data repository allows NBS programs to identify
gaps in the system and make improvements to their operating
procedures.
Conclusions
The success of NewSTEPs can serve as a model for NBS quality
improvement practices worldwide.

Conclusions
doi:10.1016/j.cca.2019.03.958
The incidence of IEM in South Indian population is high. There is a
need for introducing newborn screening in this population for early
detection of IEM.
doi:10.1016/j.cca.2019.03.957

W181
NewSTEPs: A model for continuous quality improvement in
newborn screening programs
E. Darby, S. Edelman
Association of Public Health Laboratories, United States of America
Background-aim
In the United States, newborn screening (NBS) is a state public
health service intended to identify individuals in a population at an
increased risk of certain heritable disorders. It is recognized as the
largest and most successful disease prevention system in the United
States. However, as NBS is a state mandated system and programs
are governed by state legislation, screening protocols, reporting, and
the number of disorders screened varies by state.
The Newborn Screening Technical assistance and Evaluation
Program (NewSTEPs) – a program of the Association of Public Health
Laboratories– is a national NBS resource center designed to provide
data, technical assistance and training to all NBS programs and assist
states with quality improvement initiatives. These activities have
resulted in sustainable NBS programmatic improvements.
NewSTEPs aims to improve health outcomes for infants affected
by NBS conditions by offering training, data collection and analysis,
and technical assistance to state NBS programs.
Methods
NewSTEPs has built relationships with NBS stakeholders and
created a community of engaged public health professionals by
offering national meetings, training opportunities, laboratory site
visits and reports, educational webinars, online forums, and a
comprehensive resource center with a national NBS data repository.
These activities take a systems approach to improving NBS programs.

W182
Combined biomarker analysis improves the LABORATORY diagnostics of sarcoidosis
M. Fagyasd, K. Királyd, A. Enyedic, I.T. Altorjaya, B.J. Vargad, E. Kalinab,
J. Kappelmayerb, Z. Pappd, I. Takácsc, A. Tóthd
a
Department of Cardiology, Faculty of Medicine, University of Debrecen,
Debrecen, Hungary
b
Department of Laboratory Medicine, Faculty of Medicine, University of
Debrecen, Debrecen, Hungary
c
Department of Surgery, Faculty of Medicine, University of Debrecen,
Debrecen, Hungary
d
Division of Clinical Physiology, Department of Cardiology, Faculty of
Medicine, University of Debrecen, Debrecen, Hungary
Background-aim
Sarcoidosis is a systemic granulomatous disease of unknown
origin, which mostly affects the lungs, the hilar lymph nodes and the
skin. It is difﬁcult to set up the diagnosis of sarcoidosis because there
are no deﬁnitive (gold standard) laboratory tests and therefore it is
often necessary to perform invasive biopsy.
Our aim was to determine and compare the diagnostic accuracy
of our optimized ACE activity measurement assay and the commercially available ACE activity and other biomarker measuring kits.
Methods
We enrolled 99 patients into the study, they underwent
diagnostic mediastinoscopy and hilar lymph node biopsy. Histopathologic results were compared with biomarker concentrations and
activities measured from patients' sera. We also determined
reference ranges for the examined biomarkers involving 133 healthy
individuals.
Results
Sarcoidosis was conﬁrmed by histopathology in 66 patients out of
99. Our optimized ﬂuorescent kinetic ACE activity measuring assay
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proved to have the highest diagnostic accuracy (area under the curve
(AUC) of receiver operating characteristic (ROC) curve) = 0.813, p b
.001) among the examined ACE activity tests (Inﬁnity ACE® AUC =
0.807; ACEcolor® AUC = 0.781). Serum chitotriosidase activity
(AUC = 0.865, p b .01) and soluble interleukin 2-receptor concentration (AUC = 0.660, p = .010) can discriminate between sarcoidotic and control patients, while serum amyloid-A (AUC = 0.557,
p = .363) and lysozyme (AUC = 0.602, p = .102) concentrations can
not. Joint determination of serum chitotriosidase activity and ACE
activity (AUC = 0.890, p b .001) can improve diagnostic accuracy
resulting in sensitivity of 90%, speciﬁcity of 75%, positive predictive
value of 89% and negative predictive value of 78%.

been conducted to explore the retinal disorder for a long time,
including a 156 IRD genes panel that did not reveal any diseasecausing variation. We therefore performed a second NGS panel
including 96 genes of hereditary kidney disease. This second
exploration found the homozygous frameshift insertion p.
(Arg870Trpfs*20) (c.2598_2607dup) in the NPHP4 gene (not present
on the IRD panel). This LoF variation has already been described in
an adult patient presenting SLS and hearing loss and is considered
“likely pathogenic” according to the American College of Medical
Genetics and Genomics 2015 recommendations.

Conclusions
We can diagnose sarcoidosis by our optimized ACE activity and
chitotriosidase activity assays more accurately than ever, therefore
invasive biopsy can be avoided in majority of sarcoidotic cases.

These two cases emphasize the importance of multidisciplinary
approach in the molecular diagnosis of syndromic conditions,
allowing personal medical survey and proper genetic counseling for
patients. The upcoming of extended molecular investigations, such as
Whole Exome/Genome Sequencing, may contribute this way.

doi:10.1016/j.cca.2019.03.959

doi:10.1016/j.cca.2019.03.960
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Senior-Løken syndrome: About two cases

Selective screening of Galactosaemia in a tertiary lab, South Africa

O. Grunewalda, I. Fajardya, I. Drumareb, S. Defoort-Dhellemmesb, C.
Dhaenensa
a
Department of Biochemistry and Molecular Biology, UF Génopathies,
Lille University Hospital, Lille, France
b
Exploration of Vision and Neuro-ophthalmology Department, Lille
University Hospital, Lille, France

T. Satekge, O. Kiabilua, T. Pillay
University of Pretoria, South Africa

Background-aim
Senior-Løken syndrome (SLS) is a rare autosomal recessive
disease with a prevalence of 1/1,000,000. The main associated
features are nephronophtisis and retinopathy, like Leber congenital
amaurosis (LCA) or retinitis pigmentosa (RP). A progression to
blindness and end-stage renal disease (ESRD) is usual. Up to date,
nine genes are known to cause SLS, including NPHP1 to NPHP6.
Hereby, we present two cases of SLS with clinical and genetic
heterogeneity.
Methods
The ﬁrst case is a 3 year-old girl for whom the only clinical sign
was a LCA since her ﬁrst months of life. She is the ﬁrst child of a
consanguineous couple. A NGS gene-panel including 156 genes of
inherited retinal disorders (IRD) revealed the homozygous nonsense mutation p.(Arg364*) (c.1090CNT) in the IQCB1 (or NPHP5)
gene. Both parents were heterozygous. This loss-of-function (LoF)
mutation has already been described in SLS young patients with a
phenotype of early onset LCA and ESRD in the ﬁrst decade. Therefore,
a nephrologic follow-up has been set up in order to prevent the
occurrence of renal disease. Moreover, as the couple wishes a new
pregnancy, prenatal testing can now be offered to the family.

Conclusions

Background-aim
Galactosaemia is a carbohydrate metabolic disorders presenting
early in infancy, occurring as a result of defective enzymes in
galactose metabolism. Galactose-1-phosphate uridyl transferase
(GALT) deﬁciency is a common form of hereditary Galactosaemia
resulting in metabolic encephalopathy, hepatic and reproductive
complications. Screening of Galactosaemia is crucial in order to
diagnose early and promptly restrict dietary galactose to prevent
signiﬁcant morbidity and mortality.
Methods
Data of urinary reducing sugars results in our lab for 5 years
(2013–2017) was retrieved. Data of follow-up conﬁrmatory tests of
Galactosaemia namely, GALT activity and DNA sequencing of the
screened patients was also analyzed.
Results
878 pediatric patients were screened. 52% tested positive on the
Benedict's test of which 48% of these had galactose present on thin
layer chromatography. 31% of patients with galactosuria were
followed up with GALT activity of which 12 patients (38%) of had
pathological low GALT activity. Furthermore, 12 more patients who
had tested negative on Benedict's test and had no galactosuria
present also reported signiﬁcantly low GALT activity. Only 2 of the
screened patients had DNA sequencing.

Results

Conclusions

The second case is a 58 year-old man presenting RP as ﬁrst
symptom for several years and an ESRD with estimated glomerular
ﬁltration rate of 28 mL/min per 1.73 m2. Several investigations have

A sizeable proportion of our population presenting with
galactosuria was not followed up with GALT activity. This was likely
due to resources constraints and the pre-analytical limitations of the
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GALT enzyme. Genetic tests were shown to be under-utilized in
conﬁrming Galactosaemia. A notable number of Galactosaemia cases
were potentially missed by the screening tests.

clinical features had no correlation with genotype variations and
biochemical ﬁndings.
doi:10.1016/j.cca.2019.03.962

doi:10.1016/j.cca.2019.03.961
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Aberrant mutation spectrum and clinical characteristics of
patients with mucopolysaccharidosis type I in an Iranian series
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Background-aim
Mucopolysaccharidosis type I (MPSI) is a rare autosomal
recessive disorder caused by a deﬁciency of 〈-L-iduronidase (IDUA)
encoded by the IDUA gene. It is highly important to always
determine and update the genotypic information of a population
for a speciﬁc disease. In Iran, there is a paucity of studies based on a
limited number of patients and therefore its utility was conﬁned to
the needs at that time. Therefore, in the present study we
investigated the mutation spectrum of the IDUA gene to describe
the clinical, biochemical and molecular characteristics of an Iranian
population with MPSI.
Methods
Mutational screening of the known coding region and exonintron boundaries was performed by sequencing analysis. We
recorded clinical features of studied patients at the ﬁrst diagnosis
of disease and then during the treatment and follow-up. Urinary
GAGs was measured calorimetrically based on the reaction of DMB
with urinary mucopolysaccharids and results were expressed in mg/
g creatinine.
IDUA activity in dried blood spots (DBS) samples was measured
ﬂuorometrically and results were expressed as μmol/spot•incubation
time and low range results were conﬁrmed by leukocyte assay.
Results
Five different missense disease-causing mutations were identiﬁed
in our patient group; giving a detection rate of 90.48%. The most
prevalent mutation was the p.Y109H, occurring in 15.625% of all
alleles, which report for the ﬁrst time in our study. Other frequent
mutations were: p.S157P (12.5%), p.G84R (12.5%), p.D257H (9.375%),
and p.D301E (9.375%). Of them, three were novel missense
mutations: p.S157P, p.D257H and p.D301E. There were not any
signiﬁcant correlation between genotype and related phenotype in
the studied subject.
Conclusions
Results of the present study show the different spectrum of IDUA
gene mutations in our MPSI patients. In this series, the occurrence of

Whole-exome sequencing as ﬁrst-tier testing approach for
identiﬁcation of the causal mutations in hereditary spherocytosis
candidate genes and the use of non-sanger-based methods for
validation of the ﬁndings
N. Camila, T. Santa Rita, P. Mesquita, R. Jácomo, L. Nery, G. Barra
Sabin Medicina Diagnóstica, Brazil
Background-aim
Hereditary spherocytosis (HS) is a common form of inherited
hemolytic anemia characterized by hemolysis, jaundice, splenomegaly, and gallstones. The condition commonly exhibits an autosomal
dominant pattern of inheritance. Causal mutations in at least ﬁve
genes have been reported so far (SPTA1, SPTB, ANK1, SLC4A1, and
EPB42). In this study, we aimed to investigate the ﬁve HS genes
performing whole-exome sequencing (WES) to identify the causal
mutations in a cohort of subjects with the condition. A secondary
aim, we tested if non-sanger-based methods, such as ARMS-qPCR
(for SNV) and capillary electrophoresis (for INDELs), can be used to
validate the next-generation sequencing ﬁndings.
Methods
The studied cohort comprises 16 patients (8 males) with HS
diagnosis. There was one pair of siblings, one mother-daughter pair,
one mother and two sons, and nine unrelated subjects. DNA was
extracted from whole blood using MagNA Pure 96 (Roche), quantitated using Qubit (Thermoﬁsher), and sized and qualiﬁed by gel
electrophoresis. Targeted resequencing library was captured using
SureSelect All exon V5-post kit (Agilent Technologies). Genomic
libraries were quantiﬁed and validated using TapeStation (Agilent
Technologies) and sequenced as paired-end 150 bp reads on the
NextSeq 500 sequencer (Illumina). Sequence reads were aligned to
human reference genome 19 using the BWA aligner. Duplicates were
removed using Picard and variant calling was performed using the
GATK Uniﬁed Genotyper (both from Broad Institute). SNV and INDELs
were annotated using BaseSpace Variant Interpreter (Illumina).
Variant lists were ﬁltered based on having a minor allele frequency
of b0.01 on population frequency databases [1000 Genome Project,
NHLBI exome sequencing project and exome aggregation consortium
(ExAc)]. Mutations that had read depth (coverage) b 8, quality score b
20, or resulted in synonymous amino acid changes were excluded.
Sanger sequencing and ARMS-qPCR or capillary electrophoresis were
compared for the validation of NGS results.
Results
Pathogenic mutations were identiﬁed in 14 out of 16 (87.5%)
studied subjects (all in heterozygosis). Six patients had a mutation in
the SPTB gene [p.(Arg1423Ter) occurring twice and p.(Gln804Ter)
occurring three times, because the subjects were relatives],
six patients had a mutation in the ANK1 gene [p.(Arg319Ter),
p.(Gln1806Ter), p.(Glu101Ter), p.(Gly122Arg), c.4227+1GNA and
c.5518-1GNA], one patient had a mutation in the SPTA1 gene
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[p.(Tyr2305Ter)]. All of them have not been previously described
and appear to be novel ﬁndings. One patient had both SLC4A1
[p.(Trp848Arg)] and SPTA1 [p.(Glu110Val)] mutations, which were
found in the ExAc population database at very low frequencies (MAF
of 0.000015 and 0.00022, respectively). All identiﬁed mutations were
conﬁrmed by Sanger sequencing and by ARMS-qPCR or capillary
electrophoresis. Two patients (siblings) had no mutation in the ﬁve
HS genes according to the used ﬁltering criteria and will proceed to
all hereditary anemia genes sequence inspection (followed by WES
inspection if none causal mutation is found).
Conclusions
The use of whole-exome sequencing as the ﬁrst-tier testing
approach was effective in identifying the causal mutations of HS in
the studied cohort (87.5% of the volunteers had the causal mutation
identiﬁed) and non-sanger-based methods could validate the NGS
results.
doi:10.1016/j.cca.2019.03.963
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Interpretative cut-off for alpha-1-antitrypsin concentration in
detection of alpha-1-antitrypsin deﬁciency among pediatric
patients - A pilot study
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Background-aim
Alpha-1-antitrypsin deﬁciency (AATD) is an autosomal recessive
disorder characterized by the reduced alpha-1-antitrypsin (AAT)
level in blood. In pediatric patients, it is dominantly tested as a cause
of liver disease, while speciﬁc lung diseases might be potentially
regarded as additional indications. Measurement of AAT concentration is useful as a ﬁrst-line test, although decreased level may be also
encountered in certain acquired conditions. Our aim was to
determine the interpretative cut-off for AAT concentration i.e. level
below which the presence of common AATD-associated alleles might
be suspected.
Methods

Results
Three cases of AATD (ZZ genotype) and 14 carriers (13
heterozygous for Z and one for S allele) were detected. AAT
concentration (median (min-max)) measured in AATD cases (0.35
(0.31–0.39) g/L), carriers (0.81 (0.56–1.41) g/L) and patients with
no Z and S allele (1.20 (0.91–2.24) g/L) were signiﬁcantly different
(P b .001). Four carriers (three heterozygous for Z and one for S
allele) had AAT concentration in the reference range (0.9–2.0 g/L).
We identiﬁed the level 1.03 g/L as the most appropriate cut-off to
distinguish group comprising both cases of AATD and carriers from
patients in whom no common AATD-associated allele was present.
Corresponding AUC value (95% Conﬁdence interval (CI)) was 0.929
(0.795–0.987) (P b .001). Sensitivity and speciﬁcity (95% CI) reached
94.1 (71.3–99.9)% and 90.0 (68.3–98.8)% respectively.
Conclusions
In pediatric patients AAT concentration below 1.03 g/L may be
regarded as a potential cut-off indicating the presence of common
AATD-associated alleles in homo-or heterozygous form. Nevertheless, this preliminary ﬁnding needs conﬁrmation in a larger study.
doi:10.1016/j.cca.2019.03.964

W188
False elevation of urinary porphyrins after prolonged sedation
with propofol. Analysis of an interference
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Background-aim
Porphyries are a group of metabolic diseases caused by deﬁciency
of an enzyme involved in heme synthesis. Certain drugs may
precipitate a porphyric crisis. One anesthetic considered safe for
using in these patients is Propofol.
However, porphyrin elevation has been described after a
prolonged sedation with Propofol in some studies.
Methods
We measured 24 h urinary porphyrin excretion in 4 patients
sedated with Propofol at least 24 h. The method used for the
porphyrin determination was reverse phase HPLC with ﬂuorescence
detection and a column C18 as stationary phase. A follow-up of 48 h
was performed in order to evaluate the chromatogram pattern after
the propofol withdrawal. Interference studies were performed using
®-glucuronidase and sulfatase type H-1 enzymes.
Results

We included 37 subjects with clinical indications or familiar
history of AATD: 19 males and 18 females, aged between 2 months
and 19 years. Immunonephelometry was used for measurement of
AAT concentration in serum and PCR-reverse allele speciﬁc hybridization assay for detection of Z and S alleles, which are considered as
the common AATD-associated alleles. Kruskal-Wallis test and ROC
analysis were applied in statistical evaluation.

An increase in total urinary porphyrin excretion as well as an
increase in hexaporphyrin and uroporphyrin was found after
Propofol sedation. Progressive normalization of urinary porphyrins
followed anesthetic withdrawal.
Samples treated with ®-glucuronidase enzyme showed no
interference pattern and a normal total porphyrin, uroporphyrin
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and hexaporphyrin excretion. Sulfatase type H-1 enzyme did not
remove the abnormal peaks in the chromatogram.
Conclusions
Prolonged Propofol sedation caused a false increase in total
urinary porphyrins, uroporphyrin and hexaporphyrin mediated by
abnormal peaks caused by the glucuronidation of propofol in liver
after a prolonged sedation of at least 24 h. This event should be
considered to avoid false positive in porphyrins determination.

Conclusions
⁎ Neonatal hyperammonaemia is a medical emergency that should
make us suspect the existence of a metabolic disease. A rapid
diagnosis is essential, because it involves a medical emergency
with high mortality and serious neurological complications.
⁎ A suspect diagnosis of the urea cycle disorders is obtained from a
characteristic pattern of altered amino acids whereas the genetic
study is being done.
doi:10.1016/j.cca.2019.03.966

doi:10.1016/j.cca.2019.03.965
W190
W189
Neonatal hyperamonemia as a consequence of a defect of the
urea cycle
R. González, L. González, A.I. Álvarez, A. González, J.M. Guerrero, C.
Delgado
Hospital Universitario Virgen del Rocío, Spain
Background-aim
Disorders of the urea cycle are secondary to a defect in the path that
converts ammonia into urea, resulting in accumulation of ammonia
and other products. Newborn presentation is the most common of
these defects and presents with somnolence, poor feeding, hyperventilation, and seizures, followed by lethargy and coma.
Methods
We present the case of a newborn of 41 months and 3 weeks with
48 h of life admitted to the Critical Care Unit (CCU) due to develop
seizures and respiratory depression.
Forty-eight hours after discharge of the CCU, the newborn was
complaining, with coldness, sweating, rejection of food and tonicclonic seazure and was administered rectal diazepam. Later, he
presented skin pallor, jaundice and generalized hypotonia and he did
not response to stimulation.
Results
High levels of lactic acid (11.5 mmol/L, ref.: 0.5–1.5) and
ammonia (2025 ⎧mol/L, ref.: b150) were observed in the analytical
results, so additional tests were requested to the laboratory due to
the suspicion of a metabolic disease.
The amino acid proﬁle by tandem MS-MS revealed an increase in
glutamine levels (1740 ⎧mol/L, ref.: 371–641), alanine (740 ⎧mol/
L, ref.: 216–443), ornithine (391 ⎧mol/L, ref.: 43–118), lysine (401
⎧mol/L, ref.: 99–209), and undetectable citrulline levels. Thinking of
a possible disorder of the urea cycle, the orotic acid in urine is
performed as a second tier test. Orotic levels were 792 mmol/mol
creatinine (ref: 0.1–3.7). Moreover, samples for a genetic study were
also requested and a variant in hemizygous (c.790ANC, p. Thr264Pro)
in the ornithine transcarbamylase (OTC) gene was detected. This
result did not conﬁrm or exclude the diagnosis because it is a
mutation not described in the literature. However, when a highly
conserved amino acid is affected, the bioinformatic analysis suggests
its pathogenicity, being recommended the study of relatives and of
the mother due to the X-linked recessive inheritance of the disorder.
When the mother was studied, the same mutation was found and it
supported the diagnosis of an OTC deﬁciency.

New heterozygous variant in DNAJC5 found in the diagnosis of
lipidosis
J. Liró Armenterosc, M. Fabre Estremeraa, M. De Toro Crespoc, P.
Jimenez-Arriscadob, E. Calderonb, J.M. Guerrero Montalvezb, H.C.
Macher Manzanob
a
H. Clínico Lozano Blesa, Spain
b
H. U. Virgen del Rocio, Spain
c
H. U. Virgen Macarena, Spain
Background-aim
Adult neuronal ceroid lipofuscinoses (ANCLs) are a genetically
heterogeneous group of neuronal ceroid lipofuscinoses with onset
during the third decade of life, characterized by dementia, seizures
and loss of motor capacities, and sometimes associated with visual
loss caused by retinal degeneration. These symptoms are similar to
those of other lipidosis.
Methods
The laboratory is requested to study enzymatic and genetic study
of Gaucher disease in a patient with a quitotrisidase levels of 1241.3
nmol/ml/h (normal: 4–76 nmol/ml/h).
The patient is 57 years old and has pancytopenia besides other
vage symptoms not related. We receive an EDTA blood sample,
lynphocytes was separated for enzimatic study and DNA was
extracted by the MagNA Pure system (Roche) and has been
sequenced with a custom design panel for lysosomal diseases of
Ion Amplisec for Thermo Fisher S5 Ion Torrent Platform.
Results
The ®- glucosidase activity was normal 8.1 μmol/L/h (normal:
2.5–40 μmol/L/h) and we did not found any pathology in GBA and
PSAP exome.
However a variant of uncertain signiﬁcance was identiﬁed in
DNAJC5 (NM_025219.2) c.192C N T and p.His64=, not described
previously, despite a synonimous aminoacid changue, “In silico”
predictors Mutation T@ster and Human Splicing Finder describe it
like a potentially pathological because of an alternative splicing site.
Conclusions
The DNAJC5 gene encodes the cysteine string protein, a
presynaptic J protein expressed in neural tissues as well as in
synaptic and clathrin-coated vesicles.
DNAJC5 gene is a family member of heat shock proteins DNAJ and
encodes J proteins that are expressed in neuronal tissues and
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synaptic vesicles. These proteins regulate ATPase activity in many
cellular processes. The encoded protein plays an important role in
the transport of substances through the membrane and in the folding
of other proteins, so they are attributed antineurodegenerative
properties.
This process might be particularly critical for the viability of
neurons because mutations in DNAJC5 are known to cause ceroid
lipofuscinosis in adults with a dominant inheritance pattern.
Rare diseases have crossed symptoms making them difﬁcult to
diagnose and no screening method exists, but nowadays massive
sequence approach could save a lot of time to these minority diseases.

Conclusions
We diagnosed the patient with Gaucher disease type 1, most
common form of the disease. It's one of the rare genetic diseases for
which therapy is now available. In view of severe pancytopenia,
enzyme replacement therapy was the treatment of choice. It will be
done in our hospital in coordination with reference center for rare
diseases.
doi:10.1016/j.cca.2019.03.968

doi:10.1016/j.cca.2019.03.967
W192
The identify project: Looking for Pompe
W191
Gaucher's disease in a 19-year-old women: Case report
H. Broutierb, Z. Hebibia, R. Sahlia, C. Petitb, W. Masrib, E. Plouvierb, H.
A. Cungb
a
Clinical Hematology, GHEF, Meaux Site, Meaux, France
b
Laboratory, GHEF, Meaux Site, Meaux, France
Background-aim
Gaucher disease (GD) is a rare, autosomal recessive genetic
disorder. It is caused by a deﬁciency of the lysosomal enzyme,
glucocerebrosidase (GCase), which leads to an accumulation of its
substrate, glucosylceramide, in macrophages. Here, we report a case
of a 19-year-old women who presented a pancytopenia associated
with hepatosplenomegaly. There are no other clinical signs or
neurological abnormalities.
Methods
NFS was measured with Sysmex XN 3000®. Serology,biochesmistry and hemostasis were determined respectively on Cobas
6000® (Roche) and on STAR Max® (Stago). Bone marrow aspiration
was performed. GCase level was measured by ﬂuorimetry. A genetic
study was realised in Necker Hospital.
Results
The hemogramm study revealed pancytopenia: anemia (Hb = 10
g/dL), leucopoenia (1.49 G/L), thrombopenia (53 G/L). Liver enzymes
were increased slightly to moderately (aspartate aminotransferase
= 60 IU, alanine aminotransferase = 48 IU) but serum proteins and
albumin, kidney function test and urine analysis were unremarkable.
Other laboratory ﬁndings disclosed: total bilirubin 40 μmol/L (reference range b 21), direct bilirubin 10 μmol/L (reference range b 5),
and prothrombin time activity 58.0% (reference range 70–100). To
ﬁnd out the cause of pancytopenia, we performed serology tests for
infection with hepatitis B virus, hepatitis C virus, Epstein-Barr virus
and auto-immunity tests; however, there were no remarkable
ﬁndings. Bone marrow aspiration counts many macrophages,
inducing their transformation into Gaucher cells. Under light
microscopy, Gaucher cells are typically enlarged, with eccentrically
placed nuclei, condensed chromatin and cytoplasm with a heterogeneous crumpled tissue paper appearance.
The serum GCase level was found to be decreased (1.9 U;
reference range 6.5–10.5). Results of genetic study will conﬁrm our
diagnosis of GD with identiﬁcation of mutations in the GBA1 gene.

D. Rodrigues, P. Crujeiras, J. Cocho, M. Couce, C. Colón
Diagnosis and Treatment of Congenital and Metabolic Diseases Unit,
Department of Pediatry, Hospital Clínico Universitário and Fundación
Instituto de Investigación en Salud (FIDIS), Santiago de Compostela,
Spain
Background-aim
Pompe disease (PD) is a rare, inherited autosomal recessive
storage disorder caused by the deﬁcient activity of lysosomal enzyme
acid 〈-Glucosidase (GAA). It is characterized by a continuum disease
spectrum and pending on genetics, it can be classiﬁed into two
forms: infantile where mutation causes synthesis of a catalytically
inactive enzyme protein, and adult form where mutation causes a
reduction in the amount of enzyme protein.
The aim of this project is to shorten the time of diagnosis for PD
from the appearance of speciﬁc signs and symptoms that usually are
not taken as possible PD.
For that we started a selective screening strategy in pediatric and
adult patients with clinical symptoms compatible with PD covering
the whole country (Spain).
Methods
During 2018, we started a national program on a risk population
based on clinical criteria.
With the help of scientiﬁc societies and pharmaceutical industry
we distributed the kits with necessary material: the analytical paper
to collect patient's blood, informed consent and a clinical guide with
the signs and symptoms to be considered: musculoskeletal (including myalgia and cramps), respiratory (including frequent respiratory
infections) and gastroesophageal symptoms (including gastroesophageal reﬂux). All samples were received by ordinary mail in a mean
time of 2 days.
Results
We received a total of 319 samples from patients from Spain. In
all of them, the enzymatic GAA activity was measured as main
screening method. Beta-Galactosidase (GLB1) activity was also
measured as a sample quality control.
After requesting 19 samples in order to conﬁrm the previous
result, mass spectrometry was used as a second-tier test, and we
were able to detect 4 cases of PD, ranging from 3 months to 61 years.
The positive predictive value of this screening was 21.1% with a
precision of 95.3% and a speciﬁcity of 95.2%. We do not have
information of any false negative.
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Conclusions
A based on symptoms screening for PD has shown to be a simple
and reliable method for an early diagnosis of PD not detected in
usual clinical practice.
doi:10.1016/j.cca.2019.03.969

difﬁculties during childhood, cognitive delay, facial anomalies,
autistic spectrum disorder, etc.
Approximately 80% of the mutations are “de novo”, in only 5–10% of
the cases the deletion is transmitted by the father or mother. A person
that carries of the deletion can transmit it to their offspring with a 50%
risk. In our case, when the cytogenic study was performed on the
mother, it was observed that she was the carrier of the same deletion
and, therefore, the disease was inherited from the mother.
doi:10.1016/j.cca.2019.03.970

W193
Deletion associated with di George syndrome detected by arrayCGH
d

e

a

M. Molina Zayas , M.D.M. Del Aguila Garcia , S. Garcia Chileme , T. De
Haro Romeroe, C. Garcia Rabanedab, M.J. Aguilar Castilloe, T. De Haro
MuÑozc
a
Complejo Hospitalario de Jaen, Spain
b
Hospital del Mar, Barcelona, Spain
c
Hospital San Cecilio, Granada, Spain
d
Hospital Universitario de Jerez, Spain
e
Hospital Virgen de las Nieves, Granada, Spain
Background-aim
Male patient of three years of age, who has follow-ups by
Neuropediatry. He has a generalized developmental disorder,
communication problems -he does not speak, he only emits soundshe does not make eye contact, he does not pay attention when he is
called upon) and he walks on tiptoes.
Methods
In view of these symptoms, doctor requests the cytogenetic study,
which consists of:
• Extraction of genomic DNA from a sample of the patient.
• Application of the CGH array technique by the use of a CGX array
that includes 180,000 probes designed by Signature Genomics
Laboratories, PerkinElmer.
• Analysis of the results using the Genoglyphix software.
The CGH-array technology allows to analyze, quickly and
efﬁciently, losses or gains of genetic material and unbalanced
rearrangements throughout the genome. The platform has an
average resolution throughout the genome of ~ 20 kb and a
resolution of 10 kb in the regions of interest → 250 microdeletion/
microduplication syndromes and N250 syndromes associated with
autistic spectrum.
The limitation of the technique is that it does not allow to detect
balanced chromosomal rearrangements or mosaicisms that appear in
a low percentage.

W194
Implementation of a neonatal program of drepanocitosis
screening
B. Prietoa, Ó. Vegaa, E. Cernudaa, F. Fernándeza, E. Martínez-Morilloa,
A. Fonsecab, S. Gonzálezb, F.V. Álvareza
a
Servicio Bioquímica Clínica, AGC Laboratorio de Medicina, Hospital
Universitario Central de Asturias, Oviedo, Spain
b
Servicio Hematología Clínica, Hospital Universitario Central de Asturias, Oviedo, Spain
Background-aim
In our community, sickle cell screening was implemented in
February 2017, completing the Common Basic Portfolio of Services of
the National Health System.
In this ﬁrst year of operation of the protocol, 5622 newborns have
been screened.
The aim of this work was to show the ﬁrst evaluation of the
quality indicators of our neonatal program of drepanocitosis
screening.
Methods
The screening is performed on the same sample of blood used for
the neonatal screening of metabolopathies, obtained by the heel
prick test, with the following characteristics:
1. Uniﬁcation of blood sampling at the corresponding maternity
units.
2. A single heel test between 48 and 72 h of the newborn's life.
3. Instrumentation/software: HPLC (VariantTMnbs, BioRad).
Three processes have been evaluated:
I. Collection and sampling.
II. Screening (Biochemistry Laboratory).
III. Diagnostic conﬁrmation and immediate intervention (Pediatric
Hematology Unit, PHU).

Results

Results

A deletion of 1.33 Megabases in the chromosomal region
22q11.21 has been detected in the patient sample, presenting a
male genetic pattern compatible with the formula (ICSN 2009
nomenclature) arr 22q11.21 (18,919,528-20,246,877) x1.

I. The estimated participation was 99%, with 94% of samples taken
before 72 h of life of the newborn and a median age of 52 h of life.
There were 124 samples (2.0%) not valid for screening (bad
impregnation, insufﬁcient sample …). Ninety-nine percent of the
samples took less than ﬁve days to reach the laboratory, with a
median of one day.
II. The turnaround time was also less than ﬁve days in 99% of
samples (median: one day).
The age of the newborn when the report of the ﬁrst valid sample
was sent was b10 days for 99% of cases, with a median of ﬁve days. In

Conclusions
The 22q11.21 deletion is associated with the velocardiofacial/Di
George syndrome, however it has a variable phenotype, which in
some cases is associated with developmental delay, swallowing
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those cases in which an abnormal hemoglobin was detected in the
initial screening, the heel test was not repeated to verify results, but
conﬁrmation was performed by electrophoresis in peripheral blood.
One homozygous sickle cell disease and 25 carriers of sickle cell trait
were detected, being this incidence higher than the expected a priori
in our community. The phenotypes obtained by electrophoretic
separation in peripheral blood conﬁrmed all positive screenings as
carriers of some hemoglobinopathy in heterozygosis (19 FAS, 4 FAC,
1 FAD, 1 FAE). All detected cases were reported to the PHU on the
same day or the next business day.
III. The age at the conﬁrmation/exclusion diagnosis was less than
three weeks of age in all cases, according to ministerial recommendations. Given the total agreement between the pattern obtained by
HPLC of blood from the heel and the electrophoresis in peripheral
blood, after this ﬁrst year of screening our strategy will be modiﬁed
to conﬁrm only those affected newborns of sickle cell disease in

peripheral blood. Therefore, the heterozygous carriers will be
informed after two different HPLC runs on the ﬁrst heel prick test
sample.
Conclusions
The establishment and evaluation of indicators by process has
allowed us to know the effectiveness of the program of neonatal
screening for sickle cell disease in its ﬁrst year of operation in our
community. It is considered essential to continue evaluating the
program systematically to detect areas of improvement and
guarantee the quality of care at all the processes that are part of it.
doi:10.1016/j.cca.2019.03.971
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Kidney diseases
T420
The importance of the Laboratory in the study of Cystinuria
R. Escobar Conesab, J.L. Bancalero Floresb, S. Gorriz Pintadob, J.L.
GarcÍa De Veas Silvac, D. Gonzalez Benitoa
a
Hospital Universitario de Cabueñes, Spain
b
Hospital Universitario Miguel Servet, Zaragoza, Spain
c
Hospital Virgen, de las Nieves, Granada, Spain
Background-aim
Cystinuria is characterized by the defect in transport of cystine
(cysteine dimer) and the dibasic amino acids (ornithine, lysine and
arginine) in the proximal renal tubule and the gastrointestinal tract,
therefore it increases its elimination in urine and implies the
formation of stones in the renal pelvis or bladder in 1–3% adults
and 6–10% children. It has an incidence of 1/7000, being the
autosomal recessive pattern of inheritance.
Methods
A 32 year old man of Senegalese origin who has been living in
Spain since August 2017. A few days after his arrival, he attends the
Emergency Department with unspeciﬁed neuromuscular pain,
classiﬁed as arthralgia, and he receives a treatment with ibuprofenarginine; about one week later he attends again the Emergency
Department showing creatinine levels of 3,18 mg/dl and PCR 22 mg/
dl, therefore they recommend him to prevent the use of antiinﬂammatories and he's referred to Nephrology for assesment.

1298, 1193, 1125, 1040, 962, 848 y 541 cm−1, therefore the
composition in both cases is 100% cystine.
Given that the patient is hospitalized, a simple urine analysis is
requested, with a ph of 7 and a density of 1.008, in which no crystals
are observed, and the Brand's test is positive due to the appearance
of an intense magenta color.
From the Laboratory, a 24-h urine study is recommended for the
quantiﬁcation of amino acids in urine by ion-exchange chromatography, obteining high values of cystine and dibasic amino acids
(ornithine, lysine and arginine), therefore compatible with Cystinuria.
nmol/mg creatinine Normal range.
Cystine 2381.55 5–150.
Ornithine 591.13 10–160.
Lysine 3005.79 50–900.
Arginine 910.09 0–50.
The patient is instructed to implement sanitary/dietetic measures,
like increasing liquid intake 3 to 5 l throughout the whole day
including night, in order to achieve a diuresis of 3–4 l/day and the
urine density b 1.010. Also, avoid intake of animal origin proteins (1
g/kg/day) and reduce sodium intake (2 g/day). Treatment is initiated
to alkalize the urine with potassium citrate and cystine chelating
drugs like tiopronin.
Cystinuric patients require comprehensive follow-up because of
its high lithiasic recurrence and risk of chronic renal insufﬁciency.
Conclusions
The particularity in this case is the presence of huge calculi in the
bladder and renal pelvis with compositon of cystine and vast renal
involvement derived from them.
The Laboratory is the keystone for the diagnosis as much as the
follow-up, treatment and prevention in the cystinuric patients.

Results
doi:10.1016/j.cca.2019.03.973
In November 2017, the patient presents with nephrotic syndrome
with one month of evolution with arterial hypertension, proteinuria
and edema in his right knee. On the abdominal X-Ray, coral-shaped
lithiasis are seen in both kidneys, being big the one on the right side,
and a large vesical lithiasis. In the synovial ﬂuid, abundant uric acid
crystals are observed.
The patient is referred to the Lithiasis Unit and a decision is made
to admit him in the Urology Unit in order to perform a
cystolithotomy and an open pyelolithotomy. Two large calculi are
received, one of them is of bladder origin with a rounded
appearance, a weight of 96.98 g and a size of 60x50x34 mm, and
the other of renal origin with a fragmented coral-shaped appearance,
a weight of 22.80 g and a size of 36x15x13 mm. In both cases, the
color is honey yellow with a porous granular structure and
crystallization in hexagonal prisms. In the infrared analysis, spectrum
bands are obtained at 3625–2915, 1622, 1586, 1488, 1411, 1340,
0009-8981/$ – see front matter

T421
The possibility of serum and urine cystatin C and NGAL as
discriminative biomarkers for early stage AKI and CKD among
hospitalized and renal outpatients
O. Mosab, M. Sinnaa, F. Altafa, M. Skitekc, A. Jerind
a
Department of Human Anatomy, College of Medicine, Umm Al Qura
University, KSA, Saudi Arabia
b
Department of Public Health, Health Sciences College at Leith, Umm Al
Qura University, KSA, Saudi Arabia
c
Clinical Chemistry & Biochemistry institute, Clinic Center Ljubljana,
Ljubljana University, Slovenia
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T422
Is hyperchomocysteinemia a risk factor for development of
cardiovascular complications in patients on hemodialysi?

Background-aim
Acute kidney injury (AKI) has a high global incidence and it is the
main complication in critically ill patients suffering from instantaneous events. Long-term disease and medication complexity could
result in chronic kidney disease (CKD), causing devastation and
diminishing the quality of life. Previous estimations, using serum
creatinine or blood urea nitrogen (BUN)/urea were unreliable in AKI
and CKD diagnosis. Thus, we aimed to assess whether serum and
urinary levels of CysC, and NGAL in hospitalized and renal
outpatients being predictive biomarkers for AKI and CKD with
prognostic abilities.
Methods
Serum and urinary levels of creatinine, CysC, and NGAL were
estimated in 86 renal patients and compared with healthy controls
for AKI and CKD categorization. Creatinine and CysC measurements
were used to estimate GFR. Renal biopsy tissues were prepared for
light microscopy for further characterization. Demographic data
obtained from patients' records were used in group association
study.
Results
Thirty-six patients met the criteria for AKI and 50, for CKD, with a
mean serum CysC were similar in both disease states on admission
1.2 ± 0.5 mg/dL; p = .016) but urine levels were slightly high in CKD
patients, which remained steady by EF-Up.
Serum and urine NGAL determinations demonstrated marked
sensitivity, speciﬁcity, and precision, shown by our areas under
receiver operating characteristic (ROC) curves, compared with CysC
(Serum NGAL vs CysC, 0.804; 0.724; p b .0001 and urinary NGAL vs
CysC, 0.862; 0.666; p b .009) at 95% conﬁdent interval. Further, a 2.7fold and 5.5-fold increase in serum NGAL were observed in AKI and
CKD, respectively, and a dramatic 7.0-fold reduction in AKI group at
EF-Up. Similarly, urine NGAL for AKI and CKD increased 3-fold and 6fold respectively on admission, which multiplied to 7.3-fold and
10.7-fold at EF-Up, an indication of gradual kidney function
deterioration in both disease states, which became apparent with
the NGAL measurements and correlated positively with patients'
need for dialysis (CKD: 100%, n = 50; AKI: 19%, n = 7). Interestingly,
our lifestyle parameters measurements revealed canned foods to be
the only signiﬁcant factor associated with AKI and CKD (p = .038).
Conclusions
We showed that Urine NGAL levels exhibited higher sensitivity
and speciﬁcity than serum NGAL and considered to be a powerful
discriminative tool between AKI and CKD. Further, urine CysC
overcame serum levels against AKI-CKD prognosis, but not as
sensitive as urine NGAL, an indication that CysC measurements
might be affected by enigmatic non-speciﬁc factors.
doi:10.1016/j.cca.2019.03.974

R. Obrenovicb, D. Petrovica, S. Stankovicb
CC “Kragujevac”, Kragujevac, Clinic of Urology and Nephrology, Serbia
b
Clinical Center of Serbia, Center for Medical Biochemistry, Serbia

a

Background-aim
Background: Increased total plasma homocysteine is a risk factor
for development of cardiovascular complications. In hemodialysis
patients cardiovascular diseases are the most frequent cause of
mortality. Aim: The aim of this study was to examine the correlation
between concentration of total homocysteine in serum and echocardiographic parameters for the assessment of left ventricular
hypertrophy and left ventricular dilatation and left ventricular
function.
Methods
Methods: All individuals gave their informed consent for
participation the study, accordnig to the Declaration of Helsinki.
Laboratory investigations were performed in the Center for Medical
Biochemistry at the Clinical Center of Serbia. The research was
conducted on 115 patients, the average age 53.30 ± 12.17 years,
(Male 71 and female 44) who were regularly treated by hemodialysis, average length of dialysis 4.51 ± 4.01 years and average Kt/Vsp
index 1.17 ± 0.23. The total serum homocysteine-tHcy concentration
was determined by FPIA (Fluorescence Polarization.
Immunoassay) method. Normal concentration serum tHcy is
≤15μmol / L.. Hyperhomo-cysteinemia was deﬁned as the serum
tHcy concentration N 15 mmol/L.
Results
Results: The average value of serum total homocysteine concentration was 23.06 ± 8.58 μmol/L, diastolic thickness of interventricular septum-IVSd 11.21 ± 2.12 mm, diastolic thickness of left
ventricular posterior wall-PWLVd 11.44 ± 2.09 mm, left ventricular
mass index-LVMi 143.85 ± 41.21 g/m2, left ventricular end-diastolic
volume index-EDVi 100.80 ± 34.62 mL, left ventricular fractional
shortening-LVFS 32.52 ± 77.72% and left ventricular ejection fraction- LVEF 68.06 ± 11.11%. Statistical analysis of the results was
performed by the Spearman test for rang correlation. There is a high
statistically signiﬁcant positive correlation between the total concentration of homocysteine in serum, thickness of erventricular
septum in diastole-IVSd and thickness of left ventricular posterior
wall in diastole-PWLVd, while statistically signiﬁcant positive
correlation was found between homocysteine concentration in
serum and left ventricular mass index-LVMi.
Conclusions
Conclusion: Hyperhomocysteinemia is a risk factor for development of cardiovascular complications in patients on hemodialysis.
doi:10.1016/j.cca.2019.03.975
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Priority role of the laboratory in the prevention of renal lithiasis
and its results

Correlation of vitamin D and biochemical parameters with
hemodialysis duration

J.L. Bancalero Floresa, R. Escobar Conesaa, S. Gorriz Pintadoa, R. Lahoz
Alonsoa, P. Serrano Fragob, S. Izquierdo Alvareza, M.V. MuÑoz Riverob,
R.A. Vela Palmerc
a
Department of Clinical Biochemistry, University Hospital Miguel Servet,
Zaragoza, Spain
b
Department of Urology, University Hospital Miguel Servet, Zaragoza, Spain
c
Emergency Service, General Military Hospital of The Defense, Zaragoza,
Spain

G. Begollic, V. Topciu Shuftaa, S. Veselic, N. Budima Bashab, G. Begollie,
S. Thaçid
a
Clinic of Biochemistry, Medical Faculty/University Clinical Center,
Prishtina, Kosovo
b
Clinic of Biochemistry, University Clinical Center, Prishtina, Kosovo
c
Clinical Biochemistry, University Hospital, Pristina, Kosovo/Kolegji
“Heimerer”, Prishtina, Kosovo
d
Hospital “Sheikh Zayed”, Vushtrri, Kosovo
e
Laboratory “Bioticus”, Prishtina, Kosovo

Background-aim
Background-aim
The prevalence of renal lithiasis ranges between 1 and 15%,
although the probability is variable with respect to age, sex, ethnicity
and geographical location. Recent evidence suggests that the
incidence of lithiasis may be currently on the rise. This tendency
could be associated with sedentary lifestyle and dietary habits, so the
prophylactic management of these patients is of crucial importance.
Acute renal colic (ARC) is the most frequent clinical presentation of
renal lithiasis and one of the main urological emergencies. Up to 10–
20% of men and 3–5% of women will experience at least one episode
of ARC during their lifetime. To evaluate the impact of reporting the
“lithogenic risk”(LR), with the recommendation to implement
hygienic dietary measures in the study of urinary sediment with
crystalluria, in the appearance of ARC.
Methods
Observational, retrospective study of ARC treated in our emergency services of hospitals in sector I and II as well as the income
from this cause in 2017 and after the implementation of the LR
assessment in the urinary sediment report in 2018.
Results
During 2017, 3199 ARC were treated in our emergency services of
hospitals (sector I and II), of which 286 required admission.
Throughout 2018, 207.307 urine tests were performed. The 47.0%
of them presented pathological strip reason why their sediment was
realized with SEDIMAX (Menarini). Of these a 2.9% were informed
with LR and the implementation of hygienic dietary measures was
recommended.
In 2018 ARC 3018 was treated, that is, 5.65% fewer cases.
Conclusions
In view of these results, the improvement in the quality of care of
the implantation in the urinary sediment report of the result of LR
detected in it, through the clinical assessment of various parameters
of crystalluria from the study of nature: chemistry and size of the
crystals, rate of aggregation and maclation, and overall crystalline
volume, together with recommendation to implement hygienic
dietary measures, suppose an added value on the part of the
specialist of the laboratory, which translates into a reduction of the
hospital emergencies due to ARC with consequent optimization of
social and health resources and better quality of life for our patients
by avoiding suffering.
doi:10.1016/j.cca.2019.03.976

Vitamin D plays an important role in all homeostatic processes. One
of the accompanying chronic kidney disease (CKD) disorders is
decrease of vitamin D level. According to recent studies, patients with
CKD have a high incidence of mortality resulting also from the lack of
vitamin D. Considering that CKD is a frequent in our country, we aimed
to identify biochemical parameters Urea, Creatinine, Calcium (Ca),
Phosphorus (P) and Alkaline Phosphatase (ALP) in patients in
hemodialysis, but with a special focus on vitamin D, as well as
determining their correlation depending on the duration of dialysis.
Methods
This is a cross sectional study done at Clinic of Biochemistry,
University Hospital of Kosovo. 48 CKD patients divided in three
groups (I Group b5 years in Hemodialysis, II Group 5–10 years in
Hemodialysis and III Group N10 Years in Hemodialysis) were studied.
Serum levels of 25 OH-Vitamin D were measured in Mini Vidas (bio
Meriux) in “Bioticus” Laboratory and Urea, Creatinine, Calcium,
Phosphorus and ALP were performed and measured in biochemical
analyzer “I-Lab 650” – by Instrumentation Laboratory in University
Hospital Center of Pristina. All patients of the three research groups
were treated in Clinic of Nephrology at UCC.
Results
In ﬁrst study group the mean values of Vitamin D (10.03 ± 1.57
ng/ml), Urea (26.7 ± 6.07), Creatinine (735.8 ± 241.5 μmol/l), Ca
(2.33 ± 0.11 mmol/l), P (1.5 ± 0.41 mmol/l), and ALP (99.7 ± 39.10
U/L). In second study group the mean values of Vitamin D (8.81 ±
1.29 ng/ml), Urea (31.28 ± 6.49 mmol/l), Creatinine (821.0 ± 122.2
μmol/l), Ca (2.53 ± 0.13 mmol/l), P (1.39 ± 0.47 mmol/l), and ALP
(105.5 ± 47.10 U/L). In the third study group we have found mean
values of Vitamin D (9.65 ± 2.30 ng/ml), Urea (29.24 ± 6.26 mmol/
l), Creatinine (823.3 ± 143.3 μmol/l), Ca (2.47 ± 0.21 mmol/l), P
(1.55 ± 0.64 mmol/l), and ALP (235.8 ± 209.10 U/L).
Conclusions
Vitamin D levels decrease with disease progression and the
duration of dialysis.
Vitamin D correlates negatively with urea and creatinine.
Based on our results ALP concentration is increased with duration
of dialysis while Vitamin D level is lower, which indicates that
dystrophic changes in bone worsen with disease progression.
doi:10.1016/j.cca.2019.03.977
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Serum calcium and phosphorus product as a cardiovascular
disease risk in renal failure patients

Post-streptococcal glomerulonephritis
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a
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b
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Background-aim
Chronic Kidney Disease (CKD) is a global epidemic and it's
prevalence in Nepal is also increasing day by day. The patients with
CKD are in the highest risk group for cardiovascular disease (CVD).
Various traditional CVD risk factors such as dyslipidemia and
hypertension are highly prevalent in CKD but mortality of these
patients cannot be fully justiﬁed by these CVD markers. So this study
was designed to determine serum calcium and phosphorous product
(Ca × P) to predict CVD risk in CKD patients.
Methods
We recruited 130 renal failure patients whose serum urea and/or
creatinine level were N 100 mg/dl and N 2 mg/dl respectively in this
cross sectional study. Serum urea was estimated by Urease-GLDH
method, creatinine by Kinetic Alkaline Picrate method, calcium by
Ortho Cresolpthalein Complexone (OCPC), and phosphorus by UVMolybdate method. Similarly serum Triglyceride, Total Cholesterol
and HDLc levels were measured by enzymatic methods. LDLc and
eGFR were calculated by Frieldwald's equation and Cockcroft and
Gault formula respectively. Patients were classiﬁed into 3 different
groups based on the level of Ca × P product; b40 mg2/dl2 (group 1),
40-55 mg2/dl2 (group 2) and N 55 mg2/dl2 (group 3). Further, we
evaluated CVD by Left Ventricular Hypertrophy (LVH), Arrhythmia,
Vulvular Heart Disease (VHD), Cardiomyopathy, Ischemic Heart
Disease (IHD) and Dyslipidemia.
Results
Higher Ca × P was associated with presence of LVH (32.30% in
group 1, 31.42% in group 2, and 46.66% in group 3), Arrythemia
(13.84% in group 1, 28.57% in group 2, and 46.67% in group 3), VHD
(5.71% in group 2, and 10.00% in group 3), Cardiomyopathy (1.53% in
group 1, 8.57% in group 2 and 6.66% in group 3), IHD (6.15% in group
1, 11.42% in group 2 and 13.33% in group 3). eGFR and Ca × P were
negatively correlated (r = −0.32, p b .001). LDLc level (mg/dl) was
higher (p = .03) in group 3 (101.62 ± 48.45) as compared to Group
2 (90.99 ± 55.24) and Group 1 (76.36 ± 38.16).
Conclusions
This study showed that Ca × P increases with decrease in GFR and
associated with CVD and CVD risks. So this study raises a potential
need to evaluate the level of calcium and phosphorus in all CKD
patients and the level should be monitored more thoroughly to
prevent CVD.
doi:10.1016/j.cca.2019.03.978

K. Falcones Gracia, R. Molina Gasset, E. Ricart Alvarez
Hospital Virgen de los Lirios, Spain
Background-aim
The post-infectious acute glomerulonephritis (IPNG) is an
immune-based pathological process that results in a non-suppurative inﬂammatory lesion predominantly glomerular. Although prevalence has decreased, it is still the most frequent cause of childhood
nephritic syndrome.
The group A haemolytic streptococcus (SBGA) is the germ most
frequently associated with this patology. Sporadic forms usually
occur after pharyngeal infection with SBGA type 12. Other infections
that have been associated are malaria, hepatitis B, congenital
syphilis, mumps, chicken pox, brucellosis, typhoid fever.
After infection with SBGA, there is a latency period of clinical
onset of two weeks in the case of upper respiratory infection and 4
weeks after skin infections. However, in non-streptococcal forms,
nephropathy is simultaneous to the infectious process.
The clinical presentation varies a lot from one patient to another. The
most frequent form is the nephritic syndrome in which there may be a
decrease in plasma protein, proteinuria, hypertension, oliguria and
generalized edema. It is one of the common kidney diseases in childhood
and is associated with a high relapse rate. The evolution is generally
favorable, although severe forms may progress to chronic kidney disease.
Methods
A ten-year-old girl who has had acute tonsillitis for two years. The
ﬁrst episode of amygdalar infection was in March 2016, where it was
treated with AZITROMYCIN 200 MG IN 5 ML/1 SUSP ORAL BOTTLE OF
30 ML, the patient presented improvement, but during that year she
relapsed three times receiving the same treatment.
On 18/04 she went to the pediatrician's outpatient clinic for
general malaise, accompanied by epigastric pain, nausea and
vomiting, with fever associated with left lateral neck pain, pain in
the right ankle and facial edema, especially at the infraorbital level.
SAT: 98%. FC: 101 lpm. Combur test: Turbid urine. Proteinuria and
microscopic hematuria.
Oropharynx: Hypertrophic tonsils. Hyperemia and large amount
of mucus in the posterior wall. Neck: Sensitive slipped adenopathies
on the left side of the neck. Right ankle: Normal. Abdomen: Not
painful to the blows of the cough, soft, depressable, no contracture or
peritoneal reaction. Pain to feel the epigastrium. Abdominal sonority
somewhat diminished in the gastric area. Rough skin like that of
atopic dermatitis. Renal MPP: Not painful.
The routine analysis reports in the biochemistry: Uric acid 13.6
mg/dL, Creatinine 2.06 mg/dL, PCR 4.4 mg/dL, ASLO 1088 UIml.
Hemogram: Hb 12.0 g/dL, hematocrit 34%, leukocytes 13.54 miles/
μL, absolute neutrophils 11.64 miles/L. Proteinogram: fraction of
albumins 45.70%; proteins of the C3 complement system b4.0 mg/dl
and C4 13.0 mg/dl. Urine: urinary sediment approximately 100%
dysmorphic red blood cells, some hematic and granular cylinders,
intense microhematuria, moderate bacteryruria. Urine biochemistry:
Albumin 335.80, albumin/creatinine 1547 mg/g, Protein 443.0 mg/dl,
protein/creatinine 2041 mg/g.
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Results
a

The patient was admitted with a diagnosis of nephritic syndrome
with a high suspicion of acute post-streptococcal glomerulonephritis
due to a previous episode of pharyngotonsillitis with a latency period
and low C3. Given the presence of edema and high BP, along with
moderate-severe IRA, ﬂuid restriction (approximately 400 ml/m2/
day), low-sodium diet and strict control of diruesis are initiated.
Precise administration of furosemide during the ﬁrst three days.
There is a progressive decrease in blood urea and creatinine levels
with a parallel increase in diuresis; Proteinuria is detected in the
nephrotic range. On the third day, incipient periorbital cellulitis with
progressive increase in acute phase reactants is observed, which
initiates empirical parenteral antibiotic treatment, which is
suspended on the 5th day with favorable clinical and analytical
evolution. Seven days after admission, she had high blood pressure
values, so We administer antihypertensive treatment with calcium
channel blocker (nifedipine 0.5 mg/Kg/day/12 h) was added with
good response. We proceed to hospital discharge for good evolution
with analytical results: Total protein 6.3 g/dL; albumin 3.1 g/dL; urea
217 mg/dL; creatinine 1.72 mg/dL; PCR 15.3 mg/dL; ASLO 1088 IU/
ml; protein in urine 217 mg/dL, Protein/Creatinine (urine) 1043 mg/
g; rest of the parameters within normality. As a treatment, an
antihypertensive, salt-free and low-potassium diet, continuous
revisions in outpatient pediatrics are prescribed.
Conclusions
Within the blood studies are useful the complete blood count,
creatinine, urea and uric acid to evaluate glomerular ﬁltration,
albumin cholesterol and triglyceride levels; The general urine test
is mandatory, complement (C3 and C4), serology (antistreptolysin
O and Streptozyme) to conﬁrm the diagnosis. Hypocomplementemia is normalized in up to 90% of cases within 4
to 8 weeks. The presence of antiestrptolysin antibodies or enzymes
indicative of recent infection by group A hemolytic streptococcus
is normalized in a longer time, between 6 and 12 months after the
condition.
Renal biopsy is rarely indicated, only in atypical situations such as
prolonged C3 decrease, recurrence of hematuria, progressive
increase in proteinuria and deterioration in renal function.
Most paediatric patients have an excellent prognosis. In a followup of 15 years after the acute episode, it was found that the
incidence of michohematuria, proteinuria and arterial hypertension
did not differ from the general population. The only data that seems
to be associated with worse long-term prognosis are persistent
massive proteinuria and rapidly progressive presentation.
In our clinical case as observed the clinical manifestations and
laboratory tests were conﬁrmed (GNPI). When the patient is
discharged, she already has kidney function in the process of
normality, discrete protein excretion and is monitored periodically
by external consultation.

Chronic Kidney Disease Prevention in the Northeast of Thailand:
CKDNET, Khon Kaen University, Thailand
b
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c
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Sciences, Khon Kaen University, Thailand
d
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e
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Background-aim
Microalbuminuria is a marker of early kidney disease and an
independent risk factor for atherosclerotic diseases. Nowadays,
albuminuria detection in routine urinalysis is mainly screening test
for macroalbuminuria or proteinuria. It is not an optimal screening
test for microalbuminuria although the most of protein strip tests
include some levels of microalbuminuria. Thus, we aimed to compare
the detection of microalbuminuria by using new semiquantitative
URiSCAN 2 ACR strip test and routine protein strip test with
quantitative automated chemistry analyzer.
Methods
Total of 530 spot urine specimens of volunteers in CKDNET
project were enrolled in the study. All specimens were analyzed
quantitative levels of microalbumin and creatinine by using the
SYNCHRON Lx20 PRO automated chemistry analyzer, analyzed
semiquantitative levels of microabuminuria by using the URiSCAN 2
Optima urine chemistry test system, and analyzed semiquantitative
levels of proteinuria with one level of microalbuminuria by using the
iChem VELOCITY system in routine urinalysis.
Results
The effectiveness of URiSCAN 2 ACR strip test for microalbuminuria detection was 92.9% of sensitivity, 58.7% of speciﬁcity
and 64.2% of accuracy. The false positive and the false negative rates
were 41.3% and 7.1%, respectively. An agreement of URiSCAN 2 ACR
strip test and the iChem VELOCITY protein strip test with automated
chemistry analyzer were 60.6% and 70.4%, respectively, sensitivities
of those methods were 92.9% and 89.4%, respectively, and speciﬁcities of those methods were 54.4% and 66.7%, respectively.
Conclusions
Based on high sensitivity and low negative rate of the test,
URiSCAN 2 ACR strip test could be used as an alternative screening
test for detection of microalbuminuria.
doi:10.1016/j.cca.2019.03.980

doi:10.1016/j.cca.2019.03.979
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Microalbuminuria detection: comparisons of two differently
semiquantitative urine strip tests with a quantitative automated
chemistry analyzer
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Plasma and urine Neutrophil Gelatinase Associated Lipocalin
(NGAL) levels as markers of kidney injury in critically ill children
at Kenyatta National Hospital (Nairobi)
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a
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Conclusions

c

Background-aim
Acute kidney injury (AKI) denotes an abrupt loss of kidney
function developing within 7 days or less, resulting complications
being either metabolic or systemic and death in worst cases. Damage
to the kidneys in AKI is as a result of decreased blood ﬂow
(ischemia), exposure to toxic substances, inﬂammatory processes,
or obstruction of the urinary tract. AKI is common among the
critically ill children who bear an increased risk to the syndrome,
incidence range from 1% - 31%. Diagnosis of AKI in current practice is
based on changes in Creatinine and/or urine output parameters. In
circumstances where Creatinine and urine values are considered not
sensitive enough additional tools are required to diagnose AKI, this is
relevant in critically ill patient's population. Neutrophil Gelatinase
Associated Lipocalin (NGAL) is one of the most studied AKI
biomarker the driving force being on early detection of AKI and
maximizing on the opportunity for early intervention translating to
favorable outcomes.
The objective of this study was to evaluate ability of plasma and
urine Neutrophil Gelatinase Associated Lipocalin (NGAL) to detect
acute kidney injury in critically ill children at Kenyatta national
hospital.
Methods
This was a prospective cross-sectional study conducted in a
population of critically ill children aged between 1 and 12 years
admitted at Kenyatta national hospital paediatric unit. 48 study
participants were enrolled in the study, urine and blood samples
were collected on the day of admission and another blood sample
was collected 48 h post admission. Admission and 48 h post
admission Plasma Creatinine was estimated using Dirui reagents,
Admission Plasma and urine NGAL were analyzed using NGAL kit
(BioPorto Diagnostics A/S, Denmark) both on Biolis 50i (Tokyo Boeki
Japan) chemistry analyzer. Data was analyzed using STATA statistical
package. The analysis included both descriptive and inferential
analysis.
Results
40 (83.6%) participants successfully completed the study, the
gender distribution was 60% (n = 24) female and 40% (n = 16)
male. Majority of the participants were aged between 1 and 3 years
with 75% (n = 30). The age group between 4 and 6 years accounted
for 15% (n = 6), age group between 7 and 9 years 7.5% (n = 3) while
there was only one participant between 10 and 12 years. 60% of all
the admission was due to respiratory tract infection. 9 participants
met the AKI deﬁnition giving a prevalence of AKI among critically ill
children at KNH to be 28.5%, 95%CI [12.8, 41.8] based on plasma
creatinine, as well as plasma and urine NGAL.
The ﬁnding further indicate there is positive moderate relationship between plasma creatinine and Plasma NGAL (r = 0.442), and a
positive insigniﬁcant relationship between Plasma creatinine and
urine NGAL(r = 0.532). The ﬁndings also reveal a strong positive
signiﬁcant correlation between Plasma and Urine NGAL (r = 0.869).
further statistical analysis show that Plasma (p = .029) and Urine
NGAL (p = .000) are statistically signiﬁcant predictors of acute
kidney injury in critically ill children.

Plasma NGAL and Urine NGAL are capable of detecting AKI and
can predict up to 34.7% of the acute kidney injury in critically ill
children.
doi:10.1016/j.cca.2019.03.981
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Background-aim
Chronic kidney disease (CKD) is a condition that involves high
number of population worldwide, which on its way increases the risk
of cardio-vascular diseases. Among the main reasons for increased
stroke evidence in patients with CKD is diabetes mellitus type 2,
hypertension, and brain-vascular diseases.
Methods
We included 47 patients with chronic kidney disease (stages II to
V) at “Aleksandrovska” hospital, Clinic of nephrology and Dialysis
center; average age 41.9 ± 7.4. The results were compared to age
and sex matched healthy controls and to patients with CKD with no
atherosclerotic evidences. In the included groups were measured
CBC, serum iron, ferritin, hsCRP, hepcidin. IMT was measured by
using electronic calipers and evaluated by automated software
programs. A cognitive function was evaluated by MMSE, CERAD, A
(TMT-A), B (TMT-B).
Results
We established elevated serum hepcidin levels in CKD patients
with atherosclerotic changes (204.4 ± 20.5 μg/L) compared to
healthy controls (19.9 ± 2.4 μg/L), and to CKD patients without
IMT changes (104.7 ± 11.1 μg/L); p b .001. Serum hsCRP concentrations were increased in all CKD patients (24.4 ± 3.1 mg/L) compared
to healthy controls (0.8 ± 0.4 mg/L), p b .01. In CKD patients with
increased IMT we found a positive correlation between serum
hepcidin levels and atherosclerotic changes (r = 0.814, p b .005). In
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patients with impaired kidney function cognitive function disorders
correlates to serum hepcidin levels positively (r = 0.871, p b .005).
Conclusions
Chronic kidney disease is connected to brain-vascular disease risk
factors. The risk of fatal and non-fatal brain-vascular incidents is
connected to kidney injury. For clinical practice, early evaluation of
hepcidin and cognitive disturbances as an atherosclerosis symptoms
in chronic kidney disease patients is very important.
Acknowledgements: This project is sponsored by MU-Soﬁa, as
part of Grant Д-235/2017.
doi:10.1016/j.cca.2019.03.982

particle, and that type of dialysis could have possible effect on HDL
concentration. Future studies should reveal the mechanism of
dysfunctional formation of HDL in patients on dialysis, and also
clarify whether the dialysis modality affects the shift towards
proinﬂammatory lipoprotein status.
doi:10.1016/j.cca.2019.03.983
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Background-aim
Costa et al., J Bras Patol Med Lab (2017), was the ﬁrst Portuguese
study on laboratory diagnosis (LD) of chronic kidney disease (CKD)
in adults. Results showed a great variability among laboratories in
relation to the methodology of measuring serum creatinine (Cr),
albumin (Alb) and total protein (TP) in urine as well wide variations
in the release of results. Most laboratories do not follow the
guidelines recommended by Kidney Disease Improving Global
Outcomes (KDIGO) 2012, indicating that standardization of LD of
CKD is necessary in Portugal.

Background-aim
Methods
Studies investigating the protein composition of high density
lipoprotein cholesterol (HDL) have concluded that the acute phase
protein serum amyloid A (SAA) may incorporate into the HDL
particle in some conditions such as chronic kidney disease. We
aimed to analyzed SAA, apolipoprotein (Apo) AI, ApoAII and HDL
concentrations and to test correlation between SAA and lipid status
in patients on dialysis.
Methods
We examined 118 hemodialysis (HD) and 106 peritoneal dialysis
(PD) patients who were treated in the Clinic of Nefrology, Clinical
Center of Serbia. We measured SAA, ApoAI and ApoAII using Siemens
BNII nephelometer and HDL using Beckman Coulter AU2700
Olympus analyzer, in Department of Medical Biochemistry, Clinical
Center of Serbia.
Results
After the overall analysis of dialysis patients, we found signiﬁcant
negative correlation between SAA and ApoAI (r = −0.223, P = .001)
and positive correlation between ApoAI and ApoAII (r = 0.393, P b
.0001). There was stronger correlation between SAA and ApoAI in PD
patients than in HD patients (r = −0.288, P = .002 vs r = −0.190, P
= .045). We found no correlation between SAA and HDL in overall
dialysis patients, nor any association between dialysis type and SAA
concentrations. However, HDL was signiﬁcantly lower, but ApoAI and
ApoAII were signiﬁcantly higher in the PD group.

The aim of this work is to show the state-of-the-art of the LD of
CKD in our country and summarize the recommendations mentioned
on KDIGO.
Results
Serum Creatinine: Laboratories should use standardized assays
calibrated with international standard reference material (IDMS).
When units are reported as mg/dL, Cr values should display two
decimal places and when reported as μmol/L, Cr values should be
rounded to the nearest whole number. Estimated glomerular
ﬁltration rate (eGFR): CKD-EPI equation is the one recommended
by KDIGO, except in situations where it has been shown that another
equation is more suitable for the population in study. MDRD-4
equation for standardized Cr is also accepted. Using CKD-EPI
equation, eGFR values should be reported as exact numbers and
levels below 60 mL/min/1.73 m2 should be reported as “decreased”.
When using MDRD-4 equation, a value higher than 60 mL/min/1.73
m2 should be reported as N60 mL/min/1.73 m2. Urine protein and
albumin: First morning void urine is the preferred sample for both TP
and Alb measurement. Measurement methods: turbidimetry and
colorimetry are preferred to measure TP; turbidimetry and nephelometry to measure Alb. Immunoassay should be preferred when
measuring albumin. Reporting units: both should be reported in
relation to urine creatinine (mg/mmol creatinine or mg/g
creatinine).
Conclusions

Conclusions
Based on our results we can conclude that there is dissimilar
correlation between SAA and different apolipoproteins in HDL

KDIGO guidelines have not been implemented in most of the
hospitals inserted in the Portuguese National Health System. Only
one laboratory follows these guidelines. Standardization of LD of CKD
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is a necessary and urgent step. It's relevant to ensure a good
communication between laboratory professionals and clinicians
(general practitioners, nephrologists, Internists).
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The effect of the administration of recombinant human erythropoietin on anemia in patients on dialysis
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Introduction: Anemia in patients with chronic renal insufﬁciency
(CRI) is multifactorial, but is predominately conditioned by relative
deﬁcit of erythropoietin. Hepatitis (B and C) is also a common
complication of patients on dialysis.
Goal of the article: Goal of the article was markers analysis of
anemic syndrome in patients on chronic hemodialysis and comparison with the same markers in healthy population. Simultaneously,
comparison of these parameters has been done in relation to the
existence of hepatitis.
Methods
Methodology: 50 patients on hemodialysis programme have been
examined (16 patients hepatitis positive and 34 patients hepatitis
negative) and 37 healthy respondents in the hospital laboratory of
Medical centre Vranje. Following parameters have been examined:
RBC, MCV, MCH, MCHC, concentration of hemoglobin, concentrations
of serum ferritin and transferin and values of TIBC. Blood sampling
has been before dialysis procedure.
Results
Results: Both groups of patients had lower concentration of
hemoglobin, transferring, values of TIBC than the ones in control
grup (p b 0,05). Middle values of hemoglobin concentration (hepatitis positive 120,06 ± 13,10 g/L, hepatitis negative 111,21 ± 12,34
g/L), transferin (hepatitis positive 1,69 ± 0.29 g/L, hepatitis negative
1,66 ± 0,29 g/L) and values of TIBC (hepatitis positive 40,39 ± 6,89
μmol/L, hepatitis negative 41,03 ± 7,08 μmol/L) don't show statistically signiﬁcant difference between patients groups (p b 0,05). In
hepatitis positive (Me = 437,30 (93,3–2895,0 μg/L)) median for
serum ferritin is bigger than in hepatitis negative (Me = 381
(10,0–2030,7 μg/L).

Background-aim
Anemia is a regular companion of chronic renal insufﬁciency
(CRI) and often requires therapy with erythropoiesis stimulators.
Goal of the article: Goal of the article was to examine effects of
subcutaneous administration of recombinant human erythropoietin
(rHuEPO) on the anemia correction in patients on dialysis.
Methods
Study followed 30 patients who are being treated with hemodialysis in Center for nephrology and hemodialysis of Medical center
Vranje. To each patient certain blood count parameters, concentrations of iron and ferritin were measured before and 4 months after
the administration of rHuEPO. Control group consisted of voluntary
blood donors.
Results
The administration of rHuEPO led to an increase in hemoglobin
concentration (p = .05), hematocrit, reticulocyte (p b .01) and a
signiﬁcant decrease in iron and ferritin concentrations (p b .01). In
relation to the control group the blood count parameters are
signiﬁcantly reduced and the level of ferritin is still high.
Conclusions
In examined patients, who are on chronic programme of
hemodialysis, four-month administration of rHuEPO led to an
increase in levels of hemoglobin, hematocrit and a signiﬁcant
increase of reticulocytes, namely, to successful correction of anemia.
There has been a decrease in concentration of iron and ferritin even
though iron was administered which is explained by the role of iron
in the hemoglobin synthesis. There is an increase in platelets values
but within the limits of reference values.
doi:10.1016/j.cca.2019.03.986

T434
Occult renal disease (ORD) in diabetic and non-diabetic patients
of the population of the municipality of Copalillo, Guerrero,
Mexico

Conclusions
Conclusion: Anemia is permanent companion of CRI. There are no
signiﬁcant differences in values of tracked parameters between
hepatitis positive and hepatitis negative patients on hemodialysis.
doi:10.1016/j.cca.2019.03.985

N.R.E. Barlandas-Rendóna, A. Cuevas-Deloyaa, S. Quintana-Poncea, F.
Torres-Guzmána, R. Reyes-Riosa, R. Sierra-Amorb, A. López-Ugaldea
a
Superior School of Natural Sciences, Autonomous University of
Guerrero, Guerrero, Mexico
b
LAQUIMS, S.C. Laboratory, Veracruz, Mexico
Background-aim
Diabetes mellitus represents a public health problem affecting
around 8.5% of the population worldwide. Morbidity and mortality

Abstracts / Clinica Chimica Acta 493 (2019) S460–S492

complicate a late diagnoses, which leads to chronic kidney disease
(CKD) increasing the cost in the healthcare system. The present
study was conducted in the municipality of Copalillo, Guerrero
Mexico where diabetic patients attended the Healthcare Center
during the year 2018, aiming to know the prevalence of occult renal
disease (ORD).

color”, “green urine”, “black urine”, “white urine”, “Brown urine”,
“urine discoloration”, etc.
After analysis of the literature, the urine color changes were grouped
into 6 groups: red, orange, white, green/blue, brown and black.
For each group, the causes responsible for color change were
included in 3 subgroups: drugs (D), pathology (PA) and others (O).

Methods

Results

The total population included 86 adult diabetic patients and 114
non-diabetic, of which 71.3% (142) were female and 29% (58) male.
Anthropometric measures, a socio-economic survey and serum and
urinary biochemical measurements were performed. The CockroftGault equation was used to estimate the glomerular ﬁltration rate
(eGFR).

The 164 causes of urine color change found in Pubmed search
were distributed as follows (examples):
Red: D (chloroquine, warfarin and ibuprofen); AP (hemolytic
anemia, thrombotic thrombocytopenic purpura (PTT) and idiopathic
(ITP), porphyrias); O (beet).
Orange: the above and D (isoniazid, riboﬂavin).
White: D (propofol); AP (ﬁlariasis, schistosomiasis, pyuria).
Green/blue: D (methylene blue, cimetidine, propofol); AP (Pseudomonas, Hartnup disease); O (herbicides, food coloring).
Brown: D (metronidazole, nitrofurantoin); AP (hemolytic anemia,
melanoma); O (broad beans).
Black: D (laxatives, metronidazole, iron, cresol, chloroquine); AP
(melanoma).

Results
Diabetic patients had 52.8% of relatives with diabetes in maternal
line mainly.
Anthropometric parameters, systolic blood pressure (SBP), diastolic blood pressure (DBP), and biochemical parameters, glucose,
creatinine, urea, microalbuminuria, and eGFR showed increase in the
mean in a manner directly proportional to the increase in (BMI)
body mass index, ﬁnding a statistically signiﬁcant difference in the
mean values for creatinine, urea, eGFR, SBP, DBP, size and weight
mainly in men with diabetes.
Conclusions
The study allowed us to identify 1.5% of diabetic patients with
established kidney disease, while another 4% had ORD that meant a
proportion of 1: 2.6. We did not ﬁnd any case of ORD in the nondiabetic group.

Conclusions
The knowledge of the different causes of urine color changes,
together with the integration of this information with the results of
other laboratory tests, can mark the excellence of a laboratory, which
will be able to guide the choice of additional complementary tests
necessary for the full understanding of the cause of the change in
urine color. This knowledge and this attitude will reinforce the
laboratory's role in rationalizing health care costs.
doi:10.1016/j.cca.2019.03.988

doi:10.1016/j.cca.2019.03.987
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Are Microalbumin 2–1 Combo® test strips reliable for microalbuminuria screening and quantiﬁcation?

Beyond color
M.P. Barros, G. GaiÃo Marques
Hospital de Santa Maria - Centro Hospitalar Universitário Lisboa Norte,
EPE, Lisbon, Portugal

R. Makhlouf, R. Marrakchi, M. Boudaya, D. Ferchiou, A. Garraoui, S.
Belfaki, K. Jamoussi
Biochemistry Department, Hedi-Chaker University Hospital of Sfax,
Tunisia

Background-aim

Background-aim

Changes in the color of urine may be a concern for the patient and
health care professionals. The scarce bibliography that gathers the
underlying causes of these changes is outdated. The updated
information refers only to description of clinical cases.
The knowledge of the causes of urine color changes in the
laboratory becomes essential for the clariﬁcation of patients and
health professionals, as well as for the reduction of unjustiﬁed
laboratory tests, in order to clarify these situations. The laboratory
will thus demonstrate its fundamental role in rationalizing health
care costs.

Microalbuminuria (mAlbu) is a sensitive marker of kidney
damage and an independent factor of cardiovascular risk. The aim
of our study was to study the performance of Microalbumin 2–1
Combo® test strips (BTNXinc) in the detection and quantiﬁcation of
microalbuminuria compared to a quantitative method.

Methods
In order to gather the most recent information related to the
subject, articles were searched in Pubmed, with the keywords “urine

Methods
Our study involved 41 urine samples obtained for determination
of mAlbu. The test strips, using the tetrabromosulfonaphthalene
reaction, classify mAlbu into four categories (10, 30, 80 and 150 mg/
L). They also allow the estimation of urinary creatinine (CRu) in ﬁve
categories (0.9, 4.4, 8.8, 17.7 and 26.5 mmol/L). Thus with this strip,
the albumin/creatinine ratio (ACR) will be classiﬁed into three

Abstracts / Clinica Chimica Acta 493 (2019) S460–S492

categories (b3.4, 3.4–33.9 and N 33.9 mg/mmol). Assays for mAlbu
(immunoturbidimetric method) and CRu (Kinetic Jaffee Method)
were performed on ADVIA® 1800 from Siemens.
Results
The reliability of the strips in the mAlbu estimation was
comparable as well using the absolute value of mAlbu (threshold
b20 mg/L) as the value of ACR thresholds b3.4 mg/mmol (F) and b
2.5 mg/mmol (H). In fact we observed a sensitivity of 87.5% vs 90%, a
speciﬁcity of 30.3% vs 22.6%, a negative predictive value of 90.9% vs
87.5% and a positive predictive value of 23.3% vs 27%. Referring to the
categories reported by the test strips, 75.6% of the mAlbu values and
65.85% of the ACR values obtained by quantitative method were
misclassiﬁed.

Results
The protocol used in our laboratory classiﬁed 563 samples
analyzed by immunonephelometry as selective glomerular pattern
(23%), non-selective glomerular pattern (3%), glomerular pattern
(10%), tubular pattern (15%) and mixed pattern (21%). In addition,
8% of them correspond to samples with proteinuria and no speciﬁc
protein affected, and 20% of samples did not present proteinuria.
Signiﬁcant differences were detected when the albumin urine
was analyzed either by immunephelometry or immunoturbidimetry
(p b 2.2 × 10−16), which would involve that 6% of the total samples
would change their classiﬁcation depending on the method used.
Conclusions

Using Microalbumin 2–1 Combo® Test Strips for mAlbu detection, 9.1–12.5% of subjects may be falsely thought to be safe which
limits their use as a screening tool for mAlbu.

Despite immunonephelometry and immunoturbidimetry are
validated for the albumin urine analysis, there are signiﬁcant
differences between both methods. Thus, if we want to apply a
protocol to classify with high accuracy the proteinuria, we should
consider how to analyze both the albumin and the rest of the speciﬁc
proteins.

doi:10.1016/j.cca.2019.03.989

doi:10.1016/j.cca.2019.03.990
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Albumin by immunonephelometry or immunoturbidimetry?
That's the question

Renal insufﬁciency and pharmacokinetics of Methotrexat

Conclusions

V. Cámara Hernández, M. De Paula Ruiz, R. Torrado Carrión, Y.
Douhal, T. Pascual Durán
Análisis Clínicos, Hospital Universitario de Getafe, Spain

T. Djordjevica, S. Madica, M. Stanojkovica, M. Djordjevicb, K. Madicb
a
Center for Medicine and Clinical Biochemistry, Clinical Center of Nis,
Nis, Serbia
b
Faculty of Medicine, University of Nis, Nis, Serbia

Background-aim

Background-aim

The quantiﬁcation of urinary proteins is very important to
evaluate the different kidney diseases. In our hospital we follow
the protocol developed by Dr. Bergon et al. (2002), in which the total
protein, 〈-1 microalbumin, albumin and immunoglobuline G values
are evaluated, among others.
Nowadays, the albumin in urine samples can be analyzed using
different methods such immunoturbidimetry or immunonephelometry. However, the absence of a reference material
represents an important disadvantage of them. For this reason, it is
very important to have the most speciﬁc and sensitive determination
available in order to obtain the highest accuracy in the proteinuria
classiﬁcation.
With the aim of detecting signiﬁcant differences between the two
methods, we carried out a comparative study using samples analyzed
by both ways.

Methotrexate (MTX), in low dose is one of the most frequently
used antirheumatic drugs in patients with rheumatoid arthritis (RA),
because of its beneﬁt and risk proﬁle. Glomerular ﬁltration is the
dominant pathway of MTX elimination. Our study wants to
determine the effects of impaired renal function on the pharmacokinetics of MTX in RA patients and possible hepatotoxicity.

Methods
Albumin was measured in 563 samples of 24-h urine collections.
All samples were processed the day of reception, and after
centrifugation at 1500g for 5 min. Samples urines with gross
hematuria or albumin analyzed only by one method, were excluded.
The albumin analysis was carried out by immuturbidimetry (Cobas C
701, Roche) and immunonephelometry (BN ProSpect System,
Siemens). For the statistical study, the Wilcoson test was applied
using the R- Commander software.

Methods
38 RA patients were included in this study. MTX was administered intramuscularly (7.5–15 mg). Subjects were divided into three
groups, according to their creatinine clearance (CLCR); group 1: CLCR
lower than 45 ml/min; group 2: CLCR between 45 and 80 ml/min
and group 3: CLCR higher than 80 ml/min. Blood samples were
collected from each subject, 2, 12 and 24 h after drug administration.
We determined concentrations of MTX and transaminase liver
enzymes.
Results
MTX concentrations were 1.2 to 1.5-times higher in group 1 than in
groups 2 and 3. Total MTX t 1/2 eliminations were 23 h in group 1,
12.8 h in group 2 and 10.5 h in group 3. Linear regression revealed
good correlations between clearance values of MTX and creatinine
clearance. Elevated ALT/AST levels occurred in 30% patients, 12 h after
MTX therapy in group 1, 10% and 7% of patients in group 2 and 3.
Highest level of ALT is 96 IU/L, AST 62 IU/L.
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Conclusions

Conclusions

Eliminations half life was signiﬁcantly increased and total
clearance was signiﬁcantly reduced with the degree of renal
impairment. Longer elimination half life induced increased chance
of liver dysfunction.

For GFe values there are signiﬁcant differences between the
equations studied for stages 1 and 2 in male, female and total groups.
There are no differences for the other stages.
CKD-EPI and MDRD-4 classify the patients in the same stages 3, 4
and 5. According to the bibliography, they improve prediction of
complication risk in CKD.
For 1 and 2 stages, it would be necessary to continue further
study of the GFe equations in this group of patients.

doi:10.1016/j.cca.2019.03.991

T439

doi:10.1016/j.cca.2019.03.992

Evaluation of two equations for estimated glomerular ﬁltration
rate
T440
A. Vílchez Rodríguez, J. González Cantó, S. Esteve Poblador, M. Ortuño
Alonso, F.J. Lirón Hernández
Hospital Universitario La Ribera, Alzira, Spain
Background-aim
KDIGO 2012 Clinical Practice Guideline recommends to use CKDEPI equation (Chronic Kidney Disease Epidemiology Collaboration)
to estimate glomerular ﬁltration (GFe). CKD-EPI is the most accurate
formula, reduces the prevalence of Chronic Kidney Disease (CKD)
and improve the risk prediction.
Our goal was to compare the results obtained by using the CKDEPI and MDRD-4 (Modiﬁcation of Diet in Renal Disease) used in our
laboratory.
Methods
Data was collected from 2706 patients, 49% women and 51% men.
The serum creatinin determination (mg/dL) was obtained by
using the Jaffé modiﬁed method in an ADVIA 1800 Chemistry
System® (Siemens Healthineers).
GFe was calculated (mL/min/1.73m2) and we included in the
results a clinical remark on the CKD stage. For MDRD-4 there are 4
stages according to GFe (1 or 2, 3, 4, and 5). For CKD-EPI there are 6
stages (1, 2, 3a, 3b, 4 and 5).
The total percentage was calculated, according to the patients in
each stage and it was studied if there were any signiﬁcant differences
(p N .05).

An evaluation of grams prediction as an adjunctive reportable
element on the Sysmex Uf-5000 for cases of bacteria
A. Omar, M. Hey, P. Chai, M.S. Wong
Department of Laboratory Medicine, Khoo Teck Puat Hospital, Singapore
Background-aim
In the workup for Urinary Tract Infections (UTI), automated
urinalysis is a simple test procedure facilitated by accurate biochemistry and the elucidation of formed elements either by imaging or
ﬂowcytometric measurement. However, additional detection parameters can add value and facilitate a more a targeted intervention from
the beginning. In addition to performing a bacteria count, the
Sysmex Uf-5000 (Kobe, Japan) includes a feature that is able to
predict the Gram type of an organism.
Methods
Ten American Type Culture Collection strains of Gram positive
and negative bacteria commonly found in UTI were cultivated to
provide a pure stock for analysis. These included both rod and cocci
organisms. Serial dilutions were made using element negative urine
from anonymized sources and run as patient samples. Furthermore, a
mixing study was conducted consisting both Gram positive and
negative bacteria.
Results

Results
According to the MDRD-4, for stage and gender, the percentage of
classiﬁed patients was: stage 1–2, female (66%), male (66%), total
(66%); stage 3, female (26%), male (23%), total (24%); stage 4, female
(5%), male (5%), total (5%); stage 5, female (3%), male (6%), total
(5%).
Using the CKD-EPI equation the percentage was: stages 1–2,
female (67%), male (66%), total (7%); stages 3a-3b, female (24%),
male (22%), total (23%); stage 4, female (6%), male (6%), total (6%);
stage 5, female (4%), male (6%), total (5%).
The correlation coefﬁcients between both equations were: stages
1–2, female (0.00), male (0.00), total (0.00); stage 3, female (0.82),
male (0.09), total (0.18); stage 4, female (0.22), male (0.11), total
(0.05); stage 5, female (0.41), male (0.09), total (0.07).

The Gram positive cohort comprised of three cocci and one rod
shaped organism; the measured ranges were from 15 cells/uL to
26,168 cells/uL. The Gram negative cohort comprised of ﬁve rod
shaped and one cocci organism; the measured ranges were from 25
cells/uL to 62,582 cells/uL. The instrument failed to predict the Gram
type at 69 cells/uL and 101 cells/uL for Gram positive and Gram
negative bacteria, respectively. In the mixing study, the instrument
reported Gram negative in a mixture of bacteria above 3501 cells/uL
while it could only call Gram positive at a level of 6416 cells/uL and
above. It pronounced mixed types at 3981 cells/uL. In addition, two
Gram negative organisms were repeatedly misclassiﬁed as Gram
positive, irrespective of the organism count.
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Conclusions

Conclusions

The adjunctive information of organism Gram type can provide
information leading to a faster and more targeted treatment of
patients with UTI. However, if this feature were to be used on
samples analyzed by the Sysmex Uf-5000, it must be accompanied by
a comment stating that possible misclassiﬁcation can occur for at
least two species of bacteria. Additionally, in the event of a mixed
infection, the organism with the higher count will in all likelihood
mask the Gram prediction of a species with a lower count.

The low percentage of urine with the combination of ﬂora and
struvite crystals is due to the large number of samples processed.
In spite of this, it can be afﬁrmed that in most of those samples, as
found in the bibliography, ureolytic germs are responsible for the
formation of these crystals.
In our environment, the most prevalent is Proteus mirabilis, being
present in over half of the patients' urine cultures.
From the Laboratory, the contribution to the requesting physician
of the comment “to assess ureolitic germs infection” in the report of
the urinary sediment represents an advance in the orientation of the
empirical treatment before knowing the result of the urine culture.

doi:10.1016/j.cca.2019.03.993

T441
Study of the presence of crystalluria produced by ureolytic
bacteria in Zaragoza (Aragon, Spain) during 2018
R. Lahoz Alonso, R. Escobar Conesa, J.L. Bancalero Flores, S. Izquierdo
Álvarez, S. Górriz Pintado, J.P. Sánchez Marín
Bioquímica Clínica, Hospital Universitario Miguel Servet, Zaragoza,
Spain
Background-aim
The most frequently observed crystals in urinary sediment are
calcium oxalate, uric acid and phosphate. Ammonium magnesium
phosphate or struvite and ammonium urate crystals can also be
found. These are less frequent and secondary to urinary tract
infection, related to ureolytic germs.
These germs release large amounts of urease, which hydrolyzes
urea excreted in urine into ammonia and CO2. Ammonia is
hydrolyzed to ammonium hydroxide and CO2 is converted to
bicarbonate, resulting in a strong alkalinisation of urine that causes
the mobilization of phosphates. These bind to ammonium which
picks up available magnesium and calcium, forming magnesium
ammonium phosphate and calcium phosphate.
Therefore, the presence of crystals also depends on certain pH
ranges and urinary volume. In the case of struvite, a pH higher than
7.2 and the binomial alkalinisation and ammonia are necessary.
The objective was check whether the ﬂora observed in urinary
sediments with struvite crystals corresponds to the presence of
ureolytic germs.

doi:10.1016/j.cca.2019.03.994

T442
Analysis of serum uric acid level and the prevalence of hypouricemia based on a multicenter cross-sectional study in Chinese
population
Y. Yin, J. Wu, L. Qiu
Peking Union Medical College Hospital, Peking Union Medical College &
Chinese Academy of Medical Science, China
Background-aim
Hypouricemia may lead to nephrolithiasis or acute renal failure.
However, it didn't get enough attention by clinicians as the low incidence
rate. To date, no data about the prevalence of hypouricemia has been
reported in China. This study was to examine the prevalence of
hypouricemia based on a representative multicenter population in China.
Methods
Data came from the Chinese Physiological Constant and Health
Condition. Participants included 22,769 participants (10,573 men
and 12,196 women) ages ranging from 18 to 98 years old, who were
recruited from six representative provinces of China during 2007–
2011. Questionnaires and physical examinations were performed
and fasting blood was collected for biochemical tests. Hypouricemia
was deﬁned as serum UA less or equal than 119 μmol/L (2.0 mg/dl).

Methods

Results

Retrospective observational study in which struvite crystalluria
observed in automated urinary sediments is analyzed with the
SEDIMAX instrument (Menarini) and its relation with the results of
the urine culture.

The prevalence of hypouricemia was 0.7% (160/22769). Results
indicated that females had a higher prevalence rate of hypouricemia
than males (1.1% vs.0.3%, p b .05). Participants from the Ningxia Hui
autonomous region had a higher rate of hypouricemia than subjects
from other provinces (p b .01). Female subjects had a signiﬁcantly
lower UA concentration than males (258.2 ± 68.0 vs. 346.3 ± 84.4
μmol/L, p b .01). Participants from Ningxia Hui autonomous region
and Korean ethnic group had a higher odds ratio of hypouricemia
than other provinces and ethnic groups, respectively.

Results
During 2018, a total of 207,307 urine samples were routinely
analyzed. The 47% of them presented pathological strip, so their
sediment was performed, being only 574 (0.6%) in which the
combination of struvite crystals along with ﬂora was observed, but
a urine culture was performed to only 237 of them (41,3%).
In 81% of these, ureolytic germs were found, with Proteus mirabilis
being responsible for urinary tract infection in 136 patients. Other
minority ureolytic microorganisms were found.

Conclusions
Hypouricemia prevalence was higher in women than in men.
Gender, ethnic group and geographic region were associated with
hypouricemia prevalence. Our ﬁndings provide fundamental data for
hypouricemia prevalence in China and would be the foundation for
future research.
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Creatinine determination in peritoneal dialysis by high performance liquid chromatography: Interference study of glucose
Z. Chellouaia, A. Amarab, A. Cherif Louazanib, R. Moussaouia, A. Abeda,
O. Abboua, M. Nachia
a
Biochemistry Department, University Hospital of Oran «1er Novembre
1954», BP N°4166 Ibn Rochd, Oran, Algeria
b
Department of Pharmacy, Faculty of Medicine, University of Oran, BP
1510, El M'Naouer31100 Oran, Algeria
Background-aim
In peritoneal dialysis, the determination of creatinine in dialysates is subject to interference because of the presence of high
glucose concentration. More efﬁcient and more speciﬁc techniques
such as high performance liquid chromatography (HPLC) are
therefore suitable in these clinical situations.

Juvenile nephronophthisis by mutation in the NPHP gene: A case
report
A.B. García Andreo, A.X. Obelleiro Campos, C. De Lamo Sevilla, F.J.
Carretero Coca, E. Fernández Iglesias, C. Velázquez De Castro Del
Pino, T. Fernández Sanfrancisco, F. Rodríguez Sánchez
Complejo Hospitalario Torrecárdenas, Almería, Spain
Background-aim
Nephronophthisis is an autosomal recessive hereditary disease
which progresses to terminal renal failure, being the most frequent
genetic cause of transplantation before the third decade of life. The
disease is classiﬁed as a child, juvenile or adolescent based on its
debut. Mutations are known in nine NPHP genes, being NPHP1 the
most prominent (20% of cases) located on chromosome 2 and
encoding the protein nephrocystin, involved in the maintenance of
the renal tubules. The symptoms are polyuria, diluted urine and
anemia. The diagnosis is genetic and supportive treatment until a
renal transplant is required.

Methods
Methods
Measurements of creatinine concentration with increasing concentrations of glucose, simulating those observed in peritoneal
dialysis bags was performed. The assays were performed by a
validated internal method using high performance liquid chromatography coupled to a diode array detector (HPLC-DAD) at the
Biochemistry Department, University Hospital of Oran «1er
Novembre 1954». The studied concentrations are respectively 10,
20, 30, 40 and 50 g/L for glucose and 2.5, 5, 10 and 15 mg/L for
creatinine. A comparison of the creatinine assay values by HPLC-DAD
and the Jaffe method was then performed on patient dialysate
samples. For the chromatographic analysis, a C18 column, a mobile
phase (phosphate buffer mixture pH 7, methanol (99/1, v/v)), UV
detection at 235 nm and a mobile phase ﬂow rate of 1 ml/min were
used. The concentrations are calculated with reference to a
calibration curve. Statistical analysis included the Bland & Altman
graphical method, linear regression and calculation of interference
percentages.
Results
The Bland & Altman graphical representations show an agreement between the concentrations values of creatinine standard
solutions and the measured values of creatinine by HPLC. For the
tested glucose concentrations the regression coefﬁcients indicate a
high correlation (r2 ε0.998). The calculated interference percentages
do not exceed the acceptable limits of ±10%. In dialysate samples, for
high glucose concentrations, elevated creatinine values were observed with the Jaffe method however HPLC creatinine values were
always found to be lower.
Conclusions
The HPLC-DAD assay method remains a very sensitive, speciﬁc
and accurate method. It also offers the opportunity to analyze
creatinine in dialysate solutions even in the presence of high glucose
concentration without interferences.
doi:10.1016/j.cca.2019.03.996

Case report: 10-year-old girl who goes to pediatrics for excessive
thirst and frequent vomiting. Physical examination reveals pallor,
dehydration and hypotension.
Results
Blood analytics: hemoglobin = 9.7 g/dL (12–16), hematocrit =
28% (35–45), urea = 25 mg/dL (17–43), creatinine = 3.5 mg/dL
(0.5–0.9), calcium = 11.1 mg/dL (8.8–10.6) and metabolic acidosis.
Serotherapy is started with bicarbonate and extends urine tests:
albumin/creatinine = 65 mg/g (0−30), ®2-microglobulin = 20.8
mg/L (0–0.4) and glomerular ﬁltration rate = 23 mL/min/1.73 m2
(N60). The genetic study detects mutation in NPHP1 by homozygous
2q13 deletion. Treatment is prescribed for control of the electrolyte
balance and anemia, along with peritoneal dialysis. At age 16 she
develops chronic renal failure stage IV emerging complications such
as hyperkalemia, hyperuricemia and severe hyperparathyroidism.
After parathyroidectomy and pretransplant waiting list a renal graft
from a cadaver donor is practiced. The biopsy conﬁrms subacute
corrected rejection with immunosuppression and corticoids. Currently the patient is 19 years old, monitored by nephrology and
hematology, good general condition and normal life.
Conclusions
The recent diagnosis and pathogenesis of nephronophthisis is
crucial, due to its rapid progression to terminal renal failure and
other secondary alterations. The treatment of anemia and hyperparathyroidism is complicated, as well as evaluating the compatibility of transplantation when required. The incidence of the disease is
estimated at 1/50,000, in an isolated form or combined with the
Senior-Løken (retinal degeneration and blindness) or Joubert
(neuropathy by cerebellar hypoplasia) syndromes.
doi:10.1016/j.cca.2019.03.997
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Assessment of acid-base status and calciﬁcation risk after
hemodialysis session

Distribution of ABO blood groups in chronic kidney disease

b

c

a

d

b

E. Karakou , M. Sonikian , P. Sklapani , J. Skarakis , N. Trakas
a
Cytopathology Department, Hygeia-Mitera Hospital, Athens, Greece
b
Department of Biochemistry, Sismanoglio General Hospital, Athens,
Greece
c
Department of Nephrology, Sismanoglio General Hospital, Athens, Greece
d
Research and Development Department, DEMO S.A. Pharmaceutical
Industry, Athens, Greece
Background-aim
Metabolic acidosis (MA) in hemodialysis (HD) patients can lead
to various complications and guidelines recommend raising plasma
bicarbonate (BIC) levels to ε22mEq/L. However, alkaline pH could
have undesirable effects on calcium-phosphate metabolism and
vascular calciﬁcations (VC). Pre-dialysis (preD), immediately postdialysis (postD) and one hour post-dialysis (1hpostD) acid-base
status was investigated in association with changes in serum calcium
and phosphate levels.

K. Kuahab, A. Arwaeb, S. Janthamalab, P. Pinlaorb, R.
Tavichakorntrakoolb, U. Cha'ona, S. Anutrakulchaia
a
Chronic Kidney Disease Prevention in the Northeast of Thailand
(CKDNET) Khon Kaen University, Khon Kaen, Thailand
b
Faculty of Associated Medical Sciences, Khon Kaen University, Khon
Kaen, Thailand
Background-aim
Chronic kidney disease (CKD) is a major public health problem in
Thailand. Since CKD, especially at the end stage, need the continuous
treatment, therefore, its country economic burden. The ABO blood group
is the major clinical signiﬁcant blood group. The type of ABO blood group
depends on the type of glycolipid antigen on red blood cells that encoded
by genes. Previous studies showed that ABO blood group has an
association with some diseases such as cancer, stroke and diabetes
mellitus. However, a few studies have reported on ABO blood group and
chronic kidney disease with inconsistent of the result. The purpose of this
study was to explore the distribution of ABO blood group in chronic
kidney disease patients compared with the normal population.

Methods
Methods
25 anuric patients, M/F = 20/5, aged 62 (42–87)years, on
standard HD treatment since 37 (8–251)months, dialyzed with a
dialysate (d) BIC concentration of 32 mM and dCa concentrations of
1.5 or 1.25 mM, with Kt/V N 1.2, were studied. PreD, postD and
1hpostD blood was sampled for pH, BIC, ionized Ca (iCa), phosphate
(sP), total Ca and albumin. Corrected for albumin Ca (sCa) and sCa x
sP product (CaxP) values were calculated.
Results
Before session all patients presented with MA. At the end of the
session both pH and BIC increased (pH: 7.33 ± 0.06 to 7.43 ± 0.05-p
b .001, BIC: 21 ± 2.8 to 26.4 ± 1.6 mM-p b .001). 1hpostD pH and
BIC were higher than preD values (7.43 ± 0.05 and 25.7 ± 2.2 mM-p
b .001 respectively), remaining similar to postD values. Compared
with preD sCa (9.1 ± 0.7 mg/dl), both postD sCa and 1hpostD sCa
were higher (10.2 ± 0.8 mg/dl and 10.04 ± 0.9 mg/dl-p b .001 respectively), with no difference between postD sCa and 1hpostD sCa.
PreD iCa remained unchangeable at the end and 1 h after HD session
(0.86 ± 0.1, 0.86 ± 0.2 and 0.90 ± 0.2 mM respectively). At the end
of HD session sP decreased in all patients (5.8 ± 1.7 to 3 ± 0.7 mg/
dl-p b .001). There was a sP rebound 1 h after session (3 ± 0.7 to 3.7
± 0.9 mg/dl-p b .05) with 1hpostD sP remaining however lower than
preD sP (p b .001). CaxP values followed sP changes (52.2 ± 13.2 to
30.8 ± 7.7 to 36.8 ± 10.2 mg2/dl2). Signiﬁcant correlations of pH
increase were found with preD CaxP (R = 0.642-p b .001) and
1hpostD CaxP (R = 0.470-p = .03).
Conclusions
Under the use of a relatively low dBIC, metabolic alkalosis was
observed at the end and 1 h after HD session with increased postD pH,
BIC and sCa values remaining unchangeable and constantly high 1 h
after HD session. These alterations combined with the sP rebound may
increase the risk of calcium phosphate apatite precipitation and VC.
doi:10.1016/j.cca.2019.03.998

Microplate technique was used to detect ABO blood group in
chronic kidney disease patients and normal population in Don Chang
district, Muang Khon Kaen, Khon Kaen.
Results
A total of 860 participants consisted of 287 males (33.37%) and
573 females (66.63%) between the age of 18–86 years were studied.
The distribution of ABO blood groups in 285 chronic kidney disease
patients (33.14%) versus 575 normal (66.86%) was B in 120 (42.11)
versus 235 (40.87%), O in 93 (32.63) versus 194 (33.74%), A in 52
(18.25) versus 103 (17.91%), and AB in 20 (7.02) versus 43 (7.48%).
The statistical analysis showed a non-signiﬁcant difference in
frequency of ABO blood groups between CKD and normal (p = .976).
Conclusions
The result of this study indicated that no association between ABO
and chronic kidney disease. However, as a small number of the
population in this study, more study is needed to conﬁrm the ﬁnding.
doi:10.1016/j.cca.2019.03.999

T447
Myoglobinuria and acute renal insufﬁciency in patients with
electrocution
M. Milivojevic
Clinical Center of Serbia, Center of Medical Biochemistry, Serbia
Background-aim
Myoglobinuria induces acute renal insufﬁciency (ARF) and might
result in death by electric injury. Myoglobin causes reduced blood
circulation through the kidneys where the reduced glomerular
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ﬁltration already exists as a result of hypovolemia, as well as causing
the entire obstruction of the renal channels. The objective of our
study is to determine which clinical-pathological variables point to
the occurrence of ARF.

the manual counting using Neubauer chamber and the differential
counting in polymorphonuclear (PMN) and mononuclear (MN) cells
using Turk solution. Each sample was also processed with XN-BF.
We apply the Passing and Bablok regression and Pearson's
correlation.

Methods
Results
The concentration of myoglobin in serum was determined by the
CLIA method (sendwich chemiluminescence assay) on ADVIA
Centaur in patients with electrocution, 12 h upon hospital admission.
In urine myoglobin was detected qualitatively. The examination
included 28 patients that suffered electric shock who were
hospitalized between the year of 2015 and 2018.
Results
Of all patients 18% had myoglobinuria, while only 1 patient developed
ARF. Logistic regression analysis proved that the following clinicallaboratory parameters correlate with myoglobinuria: creatine concentration in serum, activity of creatine-kinase enzyme as well as the
prehospital cardiac arrest, existence of deep burns. Utilizing the
prediction model: positive when having ε2 risk factor, can be signiﬁcantly
increased sensitivity of the method for deﬁning patients at risk.

The comparison between XN-BF and manual cell counts for white
cell shows a Passing and Bablok regression between 0,19 (95% CI,
−1,37 a 2,30) and 1,31 (95% CI, 1,20 a 1,46); when compare PMN
and MN differential counting we found a Passing and Bablok
regression between - 1,61 (95% CI, − 8,01 a 1,97) and 1,02 (95% CI,
0,94 a 1,11) for the PMN, and − 0,73 (95% CI, −2,82 a 3,28) and 1,02
(95% CI, 0,94 a 1,11) for the MN.
The Pearson's correlation for the white cells count showed a
coefﬁcient of 0.93% p b .005 and for the red blood cells was 0.95% p b .005.
Conclusions
In general the use of automated blood analyzers may be helpful in
Clinical Laboratory. Their use may be an option depending of the
type of body ﬂuid. However manual light microscopy remains the
“gold standard” for counting and differentiating total cells.

Conclusions
doi:10.1016/j.cca.2019.03.1001
The patients with myoglobinuria had little risk of developing ARF.
This rule of prediction can be used as screening whereby patients
would be put in two groups: those with low risk and those with the
high risk of develop ARF, whose treatment requires a more
aggressive therapy.
doi:10.1016/j.cca.2019.03.1000

T448
The utility of Sysmex XN body ﬂuid mode for cell count in body
ﬂuids
C. Minea, C. Castillo Pérez, O. Valentin López, M. Duque Duniol, T.
Pérez Gaya, A. Porres Cubero
Analísis Clínicos, Fundación Jiménez Díaz, Madrid, Spain
Background-aim
Analyzing the celularity in a body ﬂuid (BF) provides important
information in various medical conditions and in certain cases is the
key to the diagnostic.
Automated body ﬂuid cell count systems have been introduced in
the clinical laboratory and their use may reduce interoperator
variability, improve precision and response time. The Sysmex XN is
a hematology analyzer (Sysmex Co. Kobe, Japan) who has incorporated a body ﬂuid module (XN-BF) that can be used as an alternative
for the manual cell counting. It also offers the possibility of the
differential counting.
We compare the traditional manual cell and differential counting
of BF with the results given by Sysmex XN BF.
Methods
We choose one hundred BF samples (peritoneal, pleural, synovial and
cerebrospinal ﬂuids) that entered the Emergency Laboratory consecutively for a three months period. With all the samples we proceed with

T449
Retrospective study of nephrolithiasis
I. Moreno Gazquez, E. Lara Navarro, A. Garcia Gutierrez, A. Alonso
Llorente, M. Fabre Estremera, A. Fernandez Gonzalez, M.A. Castillo
Arce, D. Aparicio Pelaz, M. Sierra Aznar, J.J. Puente Lanzarote
Clinical Biochemistry Department, Hospital Clinico Universitario Lozano
Blesa, Zaragoza, Spain
Background-aim
Nephrolithiasis is a multifactorial metabolic disorder that leads to
the formation of stones in the urinary system. Personal factors such
as age, sex and metabolic disorders, as well as environmental factors
such as the geographical area affect this disease. Nephrolithiasis in
Europe has a high recurrence, a prevalence of 10% and it is more
common in men than in women. Regarding the composition, kidney
stones can be pure (formed by a single component) or mixed (with
several components). Among them, the predominant component is
calcium oxalate, followed by uric acid.
The aim of this study is to elucidate the chemical composition of
kidney stones analyzed in our laboratory, their distribution according
sex and age and patients with recurrences.
Methods
Observational, retrospective and descriptive studies of urinary
stones were accomplished from 2010 to 2017. The variables
studied were sex, age and chemical composition. To identify their
composition, the samples were analyzed by stereoscopic
microscope and infrared spectroscopy. The results were exported
with the program Modulab Gold of Izasa, and the statistical
analyses were performed with the computer program Microsoft
Excel.
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Results

Results

1829 urinary stones have been analyzed; from 1600 patients (169
patients had recurrences).
Prevalence in men and women was 66% and 34% respectively,
furthermore, the disease has a different predominance during age
periods: until 19 years 2% of total cases, between 20 and 39 years
18%, between 40 and 59 years 45%, between 60 and 79 years 31% and
in older than 80 years 4%.
On one hand, the 77% of the kidney stones were pure and among
them 72% were formed by calcium oxalate mono- or di- hydrate, 21%
by uric acid and 7% by other components. On the other hand, the 23%
were mixed, among them 71% had predominance of calcium oxalate,
13% had phosphate predominance and 10% were of infective type,
mainly struvite.

Samples were analyzed separately b0,9 mg/dL (group I) and N 0,9
mg/dL (group II). There are statistically signiﬁcant differences
between both methods. In group I, creatinines by Jaffé's assay have
higher values (0,60 ± 0,13 mg/dL) than enzymatic's (0,57 ± 0,20
mg/dL). In group II, enzymatic assay gives higher values (1,86 ±
0,75 mg/dL) than Jaffé's (1,77 ± 0,74 mg/dL). Correlation coefﬁcient
r is 0,92 and 0,97 in groups I and II respectively.
When samples are classiﬁed in each group of CKD stages
according to its GFR, those estimated with Jaffé's creatinine had 77
samples classiﬁed in G1, 59 in G2, 20 in G3a, 23 in G3b, 11 in G4 and
5 in G5. Those estimated with enzymatic's creatinine had 90 in G1,
43 in G2, 16 in G3a, 30 in G3b, 10 in G4 and 6 in G5.
Conclusions

Conclusions
The results obtained conﬁrm that kidney stones are predominant
in male sex and between the 40–59 years.
Calcium oxalate is the main component of pure kidney stones
followed by uric acid, this agrees with other studies previously
performed. Whereas, in mixed composed stones the most abundant
were those with calcium oxalate, followed by phosphate
predominance.
doi:10.1016/j.cca.2019.03.1002

T450
Comparison of modiﬁed Jaffe's kinetic method and enzymatic
method of serum creatinine estimation in paediatric patients
C. Oliva, M.d.C. Salgado, L. Altimira, A. Valls, J. Velasco
Laboratory Medicine, Biochemistry, Hospital Sant Joan de Déu,
Esplugues de Llobregat, Barcelona, Spain
Background-aim
Serum creatinine is used to evaluate the renal function. The
glomerular ﬁltration rate (GFR) estimated with creatinine is a helpful
tool for the physicians to classify the patients into different stages of
the Chronic Kidney Disease (CKD). There are different methods for
the quantiﬁcation of serum creatinine. In our laboratory the method
used is kinetic Jaffé's. Analytical problems are associated with the use
of Jaffé's reaction, especially in paediatric population where there are
lower levels of creatinine and higher variability in the chromogens
concentration. In that particular population different authors and
scientiﬁc societies recommend the use of enzymatic methods. We
aim to compare both methods on Abbot Architect ci8200 and study
whether it was necessary to start using the enzymatic assay in our
paediatric population.
Methods
Creatinine was analyzed by kinetic Jaffé's and by enzymatic
method in 207 blood samples from our paediatric patients (from 2
months to 18 years old). Data were analyzed by using regression
analysis to compare both methods and paired t-test to assess the
signiﬁcance of difference. The estimation of the GFR was calculated
using Schwartz IDMS and then classiﬁed into different stages of CKD.

After the results obtained we can conclude that even though
there are statistically signiﬁcant differences between the two
methods, the difference is of little consequence clinically speaking
and does not justify the economic gap between them. And therefore,
we decided to remain using Jaffé's assay.
doi:10.1016/j.cca.2019.03.1003

T451
Is concentration of uric acid in hemodialysis patients associated
with level of other markers of renal impairment and cardiovascular complications?
A. Radovic
Center of Medical Biochemistry, Clinical Center of Serbia, Belgrade,
Serbia
Background-aim
Increased concentration of uric acid (UA) is frequently encountered in end-stage renal disease (ESRD). Furthermore, hyperuricemia
is related with an increased cardiovascular risk. Our was to assess the
association between UA and other laboratory markers of renal
impairment, as well as the presence of certain cardiovascular
complications in patients with ESRD.
Methods
A group of 110 patients on a chronic hemodialysis program was
evaluated from 2011 to 2017. Clinical assessment included age,
gender and body mass index (BMI), mean arterial blood pressure and
presence of secondary hypertension, chronic ischemic myocardiopathy or development of acute coronary syndromes. Laboratory tests involved UA, glucose, urea, creatinine, albumin, total, HDL
and LDL cholesterol, triglycerides, calcium, inorganic phosphate, Creactive protein, natriuretic peptide type B (BNP), amino-terminal
pro-natriuretic peptide type B (NT-proBNP) and intact parathyroid
hormone (iPTH). Patients were grouped depending on whether UA
was below or above 350 μmol/L. Clinical and laboratory data were
compared between groups using Student t or Chi-square test, while
their association with UA in the whole cohort was assessed with
Spearman's correlation analysis.
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Results
Uricemia above 350 μmol/L was more frequently encountered in
males (P = .0126). Also, higher concentration of urea (P = .004),
creatinine (P = .028), triglycerides (P = .049), inorganic phosphate
(P = .001) and CRP (P = .041), as well as lower level of HDL
cholesterol (P = .005), were measured in group with UA higher that
350 μmol/L. Level of UA correlated with male gender (r = 0.233; P
= .014), age (r = −0.331; P = .001) as well as concentration of urea
(r = 0.355; P = .001), creatinine (r = 0.288; P = .004), HDL-cholesterol (r = −0.357; Pb.001); triglyceride (r = 0.288; P = .002);
inorganic phosphate (r = 0.441; Pb.001), BNP (r = −0.319; P =
.029) and CRP (r = 0.212; P = .031). Nevertheless, no signiﬁcant
correlation was found between UA level and presence of
abovementioned cardiovascular complications.
Conclusions
In the study group, concentration of UA correlated with
laboratory markers of renal impairment, while association with
certain cardiovascular complications of ESRD was not evidenced.
doi:10.1016/j.cca.2019.03.1004

T452
Advantage of acanthocyte ﬂag message of UriSed 3 pro automated
microscopy urine analyzer
N. Sae-Ungb, P. Srisukkhob, S. Archwichaiudomb, K. Sairosb, Y.
Jungtrakuld, S. Anutrakulchaic, Ckdnet Groupa
a

Chronic Kidney Disease Prevention in the Northeast of Thailand
(CKDNET), Khon Kaen University, Khon Kaen 40002, Thailand
b
Department of Clinical Microscopy, Faculty of Associated Medical
Sciences, Khon Kaen University, 40002, Thailand
c
Department of Medicine, Faculty of Medicine, Khon Kaen University,
40002, Thailand
d
Division of Diagnostic Microscopy, Srinagarind Hospital, Faculty of
Medicine, Khon Kaen University, 40002, Thailand
Background-aim
Reporting of acanthocyturia is useful in early diagnosis of
glomerular diseases. UriSed 3 Pro is a new automated microscopy
urine analyzer which evaluates erythrocyte morphology by using built
in light microscope and phase contrast microscope. It shows a ﬂag
message for the presence of acanthocyte N5% in urine sample. Thus, we
aimed to verify the ﬂag for detection of erythrocyte dysmorphism.
Methods
Total of 128 spot urine specimens from 65 patients with
glomerular diseases and 63 patients with nonglomerular diseases
were included in this blind study. All specimens were analyzed by
UriSed 3 Pro automated microscopy urine analyzer. The presence of
erythrocytes was conﬁrmed by using either an optical microscope or
a phase-contrast microscopy.
Results
No acanthocyte ﬂag message was found in samples with b5% of
acanthocytes, samples without acanthocyte, and samples with

doughnut cells and/or target cells. All of 7 urine samples from 4
patients with glomerular disease and 3 patients with nonglomerular
diseases were demonstrated acanthocyte ﬂag with the presence of
N5% of acanthocytes. However, acanthocyte ﬂag was not shown in 16
patients with glomerular diseases (5.7%–16.7% acanthocytes) and 7
patients with nonglomerular diseases (5.3% -33.3% acanthocytes).
Conclusions
Acanthocyturia were not speciﬁc for glomerular diseases. However, acanthocyturia was easy to detect from ﬂag message of UriSed
3 Pro automated microscopy urine analyzer.
doi:10.1016/j.cca.2019.03.1005

T453
Neutrophil gelatinase-associated lipocalin (NGAL) in critically ill
patient: Sepsis or early acute kidney injury (AKI) biomarker?
A. Schirinzib, R. Rutab, R. Loverob, M. Stufanoa, A. Martinellia, M.C.
Petrellib, D. Leograndeb, V. Masellisb, A. Vernab, L. Varrasob, S.
Santomaurob, L. Dalﬁnoa, F. Di Seriob
a
Anesthesia and Intensive Care Unit, University-Hospital Policlinico,
Bari, Italy
b
Clinical Pathology Unit, University-Hospital Policlinico, Bari, Italy
Background-aim
Sepsis and septic shock represent a signiﬁcant healthcare
problem in intensive care units, strongly associated with morbidity
and mortality. AKI is a frequent (20–50%) pathology sepsiscorrelated. Improvements in diagnostic procedures are required for
effective management of infectious disease. Biomarkers as Presepsin
(PRE) and Procalcitonin (PCT) contribute to monitoring sepsis and
therapeutic interventions; creatinine is an indicator of renal function
but serum concentration does not change until around 50% of kidney
function is lost. NGAL, produced in kidney tubular cells after ischemic
or nephrotoxic injury, can be detected in patient with AKI within 2–
4 h. Moreover, NGAL exists as monomer speciﬁc to neutrophils and
increases in inﬂammation state. In order to evaluate the role of NGAL
in septic patients, eGFR, urinary NGAL, serum procalcitonin, and
plasma presepsin were measured.
Methods
38 patients (14 with sepsis, 24 with septic shock) admitted to
intensive care unit (24 M: median age 54y, 6 F: median age 59y),
were recruited according to new criteria of severity and clinical
diagnosis recommended by the 2016 Third International Consensus
Deﬁnitions for Sepsis and Septic Shock (Sepsis-3). Specimens
were collected at baseline (T0), after 24 h (T1) and 48 h (T2). UNGAL, S-PCT, P-PRE and S-Cre were measured using Architect i1000Abbott, Liaison-Diasorin, PathFast-Mitsubishi and Vista-Siemens
respectively.
Results
Mean concentrations of biomarkers at T0, T1 and T2: NGAL =
215, 357, 456 ng/mL; PCT: 22, 21, 26 ng/mL; PRE: 944, 1.480, 1.925
pg/L; eGFR: 88, 77, 83 mL/min. Mean differences T2 vs T0: NGAL 27
ng/mL (p b .0001), PCT: 4,3 ng/mL (p b .0001), PRE: 980 pg/L (p b
.0001), eGFR: 5,1 ml/min (p = .33).
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Conclusions

Conclusions

These preliminary data showed NGAL, PCT, and PRE values
signiﬁcantly higher in T2 compared to T0; no signiﬁcantly difference
was observed in eGFR. These data suggest the importance of sepsis
multimarker approach to increase the antibiotic therapy success that
could reduce the antibiotic resistance trouble. Further studies are
needed to assess if NGAL increasing is due to leucocytic synthesis in
response to sepsis or to reduced tubular reabsorption in response to
AKI.

Our study suggests that anti-PLA2R is a speciﬁc biomarker of
primary membranous nephropathy and might be used for diagnosis
and disease activity monitoring.

doi:10.1016/j.cca.2019.03.1006

T454
Serum levels of anti-phospholipase A2 receptor antibodies in
patients with some nephrological diseases
Y. Roncheva, D. Terzievab
a
Clinical Laboratory, University Hospital “Kaspela”, Faculty of Medicine,
Medical University-, Plovdiv, Bulgaria
b
Department of Clinical Laboratory, Faculty of Pharmacology, Medical
University, Plovdiv, Bulgaria
Background-aim

doi:10.1016/j.cca.2019.03.1007

T455
Urolithiasis: Population analysis and composition
Y. Villena Ortiz, C. Cea Arestín, P. Gabriel Medina, P. Planells Torres
Chemical Biochemistry, Vall d'Hebron Hospital, Barcelona, Spain
Background-aim
Urolithiasis is a common urologic condition with increasing
incidence. The analytical study of kidney stones is important because
it provides information about etiopathogenesis, therapeutic strategies and patient's prognosis.
Methods

Membranous nephropathy (MN) is an immune-mediated disease
of the glomerular basement membrane. It occurs in primary form
(PMN) or in association with other systemic diseases (secondary;
SMN). The phospholipase A2 receptor (PLA2R1) has been shown as
major podocyte antigen in PMN in the existing research. It is
estimated that about 80% of PMN cases are positive for autoantibodies against PLA2R1. The aim of the present study was to compare
serum levels of anti-phospholipase A2 receptor antibodies (antiPLA2R1) in PMN patients with thouse of SMN patients and patients
with other glomerulonephritis.

This is an observational study stratiﬁed by sex and age. A total of
3679 stones were analyzed between 2015 and 2018 which came
from different assistential levels.
The kidney stone analysis was carried out by combining two
techniques: stereoscopic microscopy and infrared spectrometry
(Spectrum Bx, PerkinElmer) for the identiﬁcation and quantiﬁcation
of them, according to morpho-constitutional analysis. This allowed
classifying the renal calculus in 6 main categories (deﬁned by
chemical composition and/or crystalline species) and 21 subcategories (deﬁned by the morphological characteristics).
Statistical analysis was performed using the chi-square and Tstudent tests.

Methods

Results

The study involved 113 participants, including 52 patients with
PMN, 12 patients with SMN and 49 patients with others glomerulonephritis. Serum concentration of anti-PLA2R1 was determined
using ELISA kit (Anti-PLA2R ELISA, IgG, EUROIMMUN, Lübeck,
Germany) and MR-96A microplate reader (MINDRAY). Statistical
comparisons were performed through the Kruskal-Wallis and MannWhitney U tests using SPSS software, version 24.0. The results were
considered statistically signiﬁcant at P b .05.

Respect to sex, 2436 (66.2%) were from men and 1243 (33.8%)
from women (ratio 1.96:1). The mean age was 52.4 years
(IC95%:51.5–53.3) for women and 52.9 (IC95%:52.3–53.5) for men
(p b .05). 50–59 year interval had the highest number of stones
(24.7%), followed by 40–49 (20.6%) and 60–69 (20.5%).
2251 (61.2%) of the urolithiasis had a mixed composition and 1428
(38.8%) had a unique component. The combination of calcium oxalate
monohydrate (COM) with calcium oxalate dihydrate (COD) was found
in 644 (28.6%); COM with COD, apatite (APA) and struvite (ST) in 568
(25.3%) and COM with uric acid (UA) in 178 (7.9%). Those of a single
component were COM 816 (57.1%), UA 414 (29%), phosphate (PHO)
70 (4.9%), proteins 67 (4.7%), COD 5 (0.4%) and cystine 9 (0.6%).
The most prevalent urolithiasis was COM (22.2%), followed by the
mix of COM with COD (17.5%), COM + COD and PHO (15.4%) and UA
(11.3%).
The prevalence of UA stones increases with age, being higher in
men (16%) than in women (9%) (p b .05).
Infection stones appear as a mixed ST and APA and as “pure
struvite” and are more prevalent in women (23%) than in men (8%)
at all age ranges (p b .05).

Results
The mean concentration of anti-PLA2R1 in patients with PMN
was 213.97 ± 588.69 RU/ml, in patients with SMN 6.34 ± 11.68 RU/
ml, and in patients with others glomerulonephritis 3.52 ± 3.91 RU/
ml. The difference was statistically signiﬁcant, P b .0001. Patients
with PMN had a signiﬁcantly higher concentration of anti-PLA2R1
compared to patients with SMN (P = 0,015) and those with other
glomerulonephritis (P b .001). There was no statistically signiﬁcant
difference between patients with SMN and other glomerulonephritis
(P = .191).
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PHO stones are more prevalent in the b29 year interval (32.3%)
and decrease with age.
Conclusions
Combination of components in urinary stones reﬂects the
multiple etiological mechanisms involved. It is important to highlight
the great proportion of mixed stones.

Conclusions
KDIGO recommendations for upper limit of normal urine total
protein is signiﬁcantly overestimated. In normal urine samples,
Tamm–Horsfall glycoprotein as a main protein should be regarded as
a false myth inﬂuencing the proper interpretation of protein
excretion in the range 50–150 mg/g creatinine.
doi:10.1016/j.cca.2019.03.1009

doi:10.1016/j.cca.2019.03.1008
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T456
Differential diagnosis of proteinuria in a spot urine sample
Tamm–Horsfall myth or reality
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Background-aim
Background-aim
Chronic kidney disease (CKD) is a major public health issue
worldwide because of its rising prevalence, poor outcomes and high
cost of treatment. Proteinuria is associated with increased risk of
CKD progression and death. Albuminuria and proteinuria are
considered as ﬁrst signs of kidney injury, signiﬁcantly preceding
other biochemical markers. There is no ﬁnal conclusion whether
urine albumin or urine protein excretion is the preferred measurement to assess glomerular function. KDIGO recommendations set the
upper limit of “normal to mildly increased albuminuria/proteinuria”
at 30/150 mg/24 h or 30/150 mg/g as a creatinine ratio (estimation
of daily excretion). Although a value of albumin/creatinine ratio
(ACR) of 30 mg/g is well documented, the question arises about
contribution of other proteins to the amount of 150 mg/g creatinine.
The main candidate fulﬁlling that gap is the Tamm–Horsfall
glycoprotein (uromodulin) considered most abundant protein in
urine of healthy human. We analyzed protein composition of 87
normal urine samples, evaluating total protein/creatinine ratio,
albumin, uromodulin concentrations, and SDS electrophoresis protein pattern.
Methods
Albumin
concentration
was
measured
by
latex
immunoturbidimetric method (SIEMENS BN II), uromodulin by
BioVendor ELISA Human Uromodulin kit, total protein by modiﬁed
Bradford method. SDS electrophoresis was performed on commercial
4–20% gradient gels gradient gels (TruPAGE Precast Gels 4–20%
Sigma Aldrich). Uromodulin was localized by immunoblotting using
commercial Sigma Aldrich rabbit antibodies (1:250) and goat anti
rabbit peroxidase conj. Antibodies (1:1000).
Results
All quantitative results were consistent with electrophoretic
patterns where albumin was a major protein of normal human
urine. The mean urine albumin concentration was 5.46 mg/L (ACR
7.55 mg/g). The mean total protein concentration was 14.87 mg/l
(21.53 mg/g). Uromodulin concentrations did not exceed 25 mg/l in
any sample.

Proteinuria is often the ﬁrst sign of kidney injury and is often
discovered incidentally in a urinalysis.
Its presence, although it will not always indicate a pathological
state, is usually related to an increased risk for the development of
advanced kidney disease and cardiovascular diseases, so it is
important to differentiate when it is a non-signiﬁcant or transient
proteinuria and when It is a manifestation of kidney diseases.
To differentiate the origin of proteinuria, different types of
proteins with different clinical signiﬁcance can be quantiﬁed, such
as albumin, glomerular lesion marker; IgG, glomerular lesion marker
with progression to nephropathy or alpha-1-microglobulin (A1MG),
tubular lesion marker.
On the other hand, proteinuria may have a pre-renal origin due to
overload, being the most frequent cause of this the monoclonal
gammopathies, with high elimination of light chains. Its early
detection is very important to diagnose lymphoproliferative diseases.
The objective of this work is to analyze the results obtained with
the implementation of an algorithm for the differential diagnosis of
proteinuria according to the origin of the proteins excreted in the
urine.
Methods
A total of 4048 urine samples from patients who were requested
for urinalysis with a protein-positive urine strip (N 25 mg/dL) and
absence of leukocytes and/or nitrites were included.
The diagnostic algorithm used is to quantify albumin, total
proteins and creatinine in urine as an indicator of the concentration
and thus be able to use a spontaneous sample.
In the presence of protein/creatinine concentrations higher than
200 mg/g and a decrease in the albumin/total protein index lower
than 0.6, the excretion of A1MG is measured as a tubular marker; In
the presence of protein/creatinine concentrations between 200 mg/g
and 3000 mg/g and albumin in urine N300 mg/dL, the excretion of
IgG is also quantiﬁed to identify the selectivity and origin of the
proteinuria.
If there is a decrease in the albumin/total protein ratio lower than
0.4, suggesting a pre-renal origin, quantiﬁcation of kappa and lambda
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light chains was performed to ruled out a monoclonal gammopathy
origin.
Results
The protein/creatinine concentration was lower than 200 mg/g in
2876 patients, between 200 and 3000 mg/g in 1077 and in 95 higher
than 3000 mg/g.
A total of 560 patients were in the range of selective glomerular
proteinuria.
A total of 369 patients had protein/creatinine ratio higher than
200 mg/g and albumin/protein ratio lower than 0.6, proceeding to
the determination of A1MG, of which 58 were in the range of tubular
proteinuria with probable tubulo-interstitial alteration.
A total of 330 patients with protein/creatinine ratio between 200
and 3000 mg/g had an albumin higher than 300 mg/L, proceeding to
the determination of A1MG and IgG, of which 22 were in the range of
selective proteinuria and absence of tubular proteinuria, 297 in the
range of non-selective proteinuria and absence of tubular proteinuria, 11 in the range of mixed non-selective proteinuria with
probable tubulo-insterticial alteration.
The determination of the K/L ratio was made in 93 patients, was
altered in 13 of them and, after immunoﬁxation, 8 patients were
conﬁrmed with monoclonal component.

Methods
Retrospective observational study of the composition and distribution by age and sex of the urinary stones received in our section of
renal function, in the period between 01/01/2010 to 01/01/2017. The
samples were analyzed by stereoscopic optical microscopy and
infrared spectrophotometry. The variables studied were: composition of the calculations, age, sex and origin of the samples.
The statistical analysis was carried out with the Microsoft Excel
2010 software.
Results
5244 episodes of urolithiasis were studied in 4037 patients. 67.7%
of said samples they belonged to men and 32.3% to women, with an
average age of 53.2 ± 15.3 years (range 0–100). By stripes of age we
ﬁnd: 0–20 years = 1%, 20–40 = 20%, 40–60 = 46%, 60–80 = 29%
and N 80 = 3%. By provenance, the 52.4% of the requests are sent
from urology followed by other laboratories (33.2%) and primary
care (12.5%). 14.4% of the lithiases studied had a mixed composition.
The qualitative distribution of calculations of pure composition was:
calcium oxalate = 62.5%, uric acid = 13.6%, phosphates = 4.8%,
struvite = 4.3% and cystine = 0.2%. Of the total number of patients,
12.7% (514) presented recurrences, being more frequent in patients
with cystinuria (60%) followed by phosphatic lithiasis (20.8%).

Conclusions
Conclusions
This algorithm allows, from a spot sample of urine, to detect the
presence of proteinuria and to guide the clinician about its origin,
facilitating the choice of an adequate treatment to the existing
nephropathy, which can avoid renal or cardiovascular complications.
doi:10.1016/j.cca.2019.03.1010

T458
Urolithiasis in a Mediterranean Region of Europe (Aragon, Spain).
Key role of the clinical laboratory in the knowledge of
etiopatology and prevention of recurrences
J.L. Bancalero Floresa, J.P. Sanchez Marina, R. Escobar Conesaa, S.
Gorriz Pintadoa, M.V. MuÑoz Riverob, C. Frau Sociasa, S. Izquierdo
Alvareza, R.A. Vela Palmerc
a
Department of Clinical Biochemistry, University Hospital Miguel Servet,
Zaragoza, Spain
b
Department of Urology, University Hospital Miguel Servet, Zaragoza,
Spain
c
Emergency Service, General Military Hospital of the Defense, Zaragoza,
Spain

The formation of urinary stones in our population is more
frequent in men and in ages between 40 and 60 years. In terms of
chemical composition, the most frequent is calcium oxalate followed
by uric acid. It is crucial to insist on the importance of performing the
study of the kidney calculi to make an approach to its etiopathology,
prevention or treatment, especially in patients with recurrent
lithiasis.
doi:10.1016/j.cca.2019.03.1011

T459
Implementation of the detection of “lithogenic risk” for the
prevention and decrease of the recurrence of the renal lithiasis
J.L. Bancalero Floresa, S. Gorriz Pintadoa, R. Escobar Conesaa, C. Frau
Sociasa, R. Lahoz Alonsoa, M.V. MuÑoz Riveroa, R.A. Vela Palmerb, S.
Izquierdo Alvareza
a
Department of Clinical Biochemistry, University Hospital Miguel Servet,
Zaragoza, Spain
b
Emergency Service, General Military Hospital of the Defense, Zaragoza,
Spain

Background-aim
Background-aim
The study of urinary stone is fundamental since knowing its
composition will allow to prevent recurrence, by introducing
appropriate therapeutic and dietary measures that prevent or delay
the appearance of associated complications. Know the chemical
composition of urinary stones analyzed by evaluating the frequency
in function of age and sex. As well as determine the percentage of
recurrences in our population.

Renal lithiasis is one of the most common conditions of modern
society, constituting an important health problem that also has a
great economic burden.. Despite the advances that have occurred in
the management of this pathology, it continues to be a disease with
high recurrence rate. It is estimated that after a ﬁrst episode,
between 30% and 50% will resort in the next 5–10 years. Improve the
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quality of care in patients who present a lithogenic risk (LR) to avoid
a possible renal lithiasis and in those in which it has already
occurred, prevent its recurrence.

phase. To continue with our research line, we aimed to describe if
there is the same circadian pattern in the population values of
glomerular ﬁltration rate in two hospitals.

Methods

Methods

Observational, retrospective study of urinary sediments performed by SEDIMAX (Menarini) of those urine in which crystalluria
appears, taking into account the type of crystals, their combination,
size and form, subsequently reporting the detection of lithogenic
risk.

We studied 210,020 results of glomerular ﬁltration values of
samples collected over a period of 24 h. Data belong to two hospitals
(A and B) whose patients were assisted at the emergency room from
Jan 2013 to Dec 2017. Hospital A used dry chemistry technology
(VITROS 5600 analyzer (Ortho Clinical Diagnostics®)) for creatinine
determination and Hospital B used modiﬁed Jaffé method (AU-480
analyzer (Beckman®)). To avoid physiological differences patients
were grouped by sex and those aged 15–85 years were selected
(43.95% women, 56.5% men). GFR was calculated using the CKD-EPI
formula and patients with GFR results between 90 and 120 ml/min/
1.73 m2 (stage G1) were selected. Statistical methods used were
cosinor analysis and nonparametric index. We calculated TM5
(average of 5 consecutive hours with highest values) and TL10
(average of 10 consecutive hours with lowest values).

Results
During the period from July to December 2017, a total of 89,062
urine samples were routinely analyzed. The 45.9% of these presented
a pathological strip, which is why their sediment is analyzed. In 881
(2.2%) the appearance of crystalluria associated with LR for different
reasons; in 41.9% the combination of crystals of calcium oxalate
monohydrate together with dihydrate, in 42.9%, oxalate crystals are
observed calcium dihydrate with dodecahedral shape. Regarding the
size, 73 sediments with calcium oxalate crystals dihydrate N35 μm
and 61 with uric acid crystals N100 μm.
Conclusions
In view of these results, although given the large volume of
samples that are analyzed the percentage of patients who present
risk is not very high, it is decided during 2018 to improve the quality
of care with the implantation in the urinary sediment report the LR
result detected in the same, by the clinical assessment of various
parameters of crystalluria from the study of nature crystal chemistry,
crystal size, rate of aggregation and maclation, and the overall
crystalline volume. In addition to informing the specialist, communication with the physician Primary Care is considered necessary and
collaboration by nursing professionals for the implementation and
follow-up of hygienic dietetic measures to improve the prevention of
nephrolithiasis.

Results
Both population groups presented similar circadian patterns (p b
.001). The highest values (TM5) were observed in the middle of the
resting phase with a slight phase advance in the case of men (2:30
± 0:07 vs 3:30 ± 0:11). In the case of women, lowest values (TL10)
presented a phase advance (11:30 ± 0:09 vs 14:30 ± 0:09).
Conclusions
The circadian pattern observed in this population-based study is
very similar to maximum and minimum values of GFR described in
the literature for individual circadian rhythm. Results from this study
suggest for very ﬁrst time that our approach to look for circadian
rhythms in population data is valid. Despite the large data used in
this study, results should always be compared to individual patterns,
as those already described in the literature.

doi:10.1016/j.cca.2019.03.1012

doi:10.1016/j.cca.2019.03.1013

T460

T461

Circadian rhythm of glomerular ﬁltration: A population-based
descriptive study in two hospitals

Veriﬁcation of reference interval for alpha1-microglobulin in
urine

A.L. Blázquez Manzanerab, M.C. Lorenzo Lozanoa, A.M. López Martosa,
E. De Rafael Gonzáleza, M.P. Picazo Pereaa, P. Fuentes Bullejosa, D.
Melguizo Melguizoa, M.B. Soler Barnésb, A.B. Gijón Martosc
a
Medicine Laboratory, Complejo Hospitalario Universitario de Toledo,
Spain
b
Medicine Laboratory, Hospital General Rafael Méndez, Lorca, Murcia,
Spain
c
Medicine Laboratory, Hospital Santa Bárbara, Puertollano, Ciudad Real,
Spain

H. Čičak, L. Dukić, A. Šimundić
Department of Medical Laboratory Diagnostics, University Hospital
“Sveti Duh”, Zagreb, Croatia

Background-aim
Individual circadian rhythm of renal function through the
estimation of glomerular ﬁltration rate (GFR) has been described in
scientiﬁc literature with higher values at the end of the resting

Background-aim
Urinaryalpha1-microglobulin (U-A1M) is a marker of proximal
tubular damage. Its concentrations are elevated in urinary tract
infection (UTI) and kidney diseases. Declared reference interval
(RI) for alpha1-microglobulin in the second morning urine is b12
mg/L for nephelometric assay (Siemens, Germany). The aims of
this study were to verify RI for U-A1Mi) in healthy asymptomatic
females (group A) and ii) in asymptomatic females with
laboratory ﬁndings indicative of UTI, albuminuria or proteinuria
(group B).
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Methods
Samples were obtained from asymptomatic volunteers who
declared to be free from any acute disease, UTI and kidney disease.
Second morning urine was collected from all study participants.
Urinary dipstick and sediment analysis was done on automated urine
analyzer Iris iQ200 (Beckman Coulter, USA). Protein-to-creatinine
(PCR) and albumin-to-creatinine ratio (ACR) were determined on
AU480chemistry analyzer (Beckman Coulter, USA). U-A1Mwas
measured on BN Prospect (Siemens, Germany). U-A1M was reported
as mg/L and as U-A1M/creatinine ratio (mg/mmol).Based on their
test results, participants were divided into: group A (subjects with
negative dipstick and sediment analysis whose ACR and PCR were
normal), and group B (subjects who had positive either urinary
dipstick, urinary sediment (bacteriaN5/μL, leukocytesN10/μL or
erythrocytesN10/μL), ACR or PCR). Mann-Whitney test was used for
statistical analysis, with P b .05 as a signiﬁcance level.
Results
Median age did not differ between groups A (48 years, range 20–
64) and B (53 years, range 21–63) (P = 0,262).In group A (N = 22)
medianU-A1Mwas 5.78 mg/L (min-max were: 5.78–7.28). In group B
(N = 29) median for U-A1Mwas 5.78 mg/L (interquartile range
(IQR) 5.78–14.50). U-A1M did not differ between groups (P =
.728). Median U-A1M/creatinine ratio in group Awas0.87 mg/mmol
(IQR0.65–1.12). In group B median was 0.83 mg/mmol (IQR 0.63–
1.15).U-A1M/creatinine did not differ between groups A and B (P =
.834).

superoxide dismutase mimetic), 20 mM buthionine sulfoximine
(BSO, n = 4, ©-glutamylcysteine synthetase inhibitor) in drinking
water (n = 4). 24-h urine collection was performed at 0, 18 and 28
day. Total protein excretion (TP) in urine was measured and
glomerular damage was estimated based on nephrin excretion in
urine. Oxidative stress was evaluated by excretion of 8-iso prostaglandin F2〈 (8-iso PGF2〈) and thiobarbituric acid reactive substances
(TBARS).
Results
HCDH alone during 18 days led to increase TP (+19%, p b .01) and
TBARS (+35%, p b .01) excretion and not signiﬁcant changes of 8-iso
PGF2〈 (+35%, p = .159) and nephrin (+51%, p = .397). Further 10
days of HCHD enriched of drinking BSO solution resulted in elevated
excretion of nephrin (+280%, p = .013) and 8-iso PGF2〈 (+49%, p
= .013) and not signiﬁcant increase in TP (+6%, p = .50) and TBARS
(+14%, p = .089). Tempol increased TBARS excretion (+15%, p b
0,01) but did not affect TP, 8-iso PGF2〈 and nephrin excretion (p N
0,14).
Conclusions
In conclusion, high cholesterol content diet may lead to
disturbance in function of glomerular ﬁltration barrier and this
action is exaggerated by stimulation of oxidative stress. This may
suggest an important role of oxidative balance during high
cholesterol diet consumption in regulation of glomerular function.
This research was supported by the National Science Centre, Poland,
grant no. 2016/21/N/NZ4/03825.

Conclusions
doi:10.1016/j.cca.2019.03.1015
Manufacturer's reference interval can safely be adopted for female
population in our laboratory.U-A1M and U-A1M/creatinine ratio
cannot distinguish healthy females from asymptomatic females with
laboratory ﬁndings indicative of UTI, albuminuria or proteinuria.
doi:10.1016/j.cca.2019.03.1014

T462
Effect of high cholesterol diet (HCHD) with oxidative stress
modiﬁcation on selected parameters of glomerular damage in
rats
K. Dąbkowski, A. Kuchta, K. Sałaga-Zaleska, M. Jankowski
Department of Clinical Chemistry, Medical University of Gdansk,
Gdansk, Poland
Background-aim
Hypercholesterolemia may affect function of small arterioles and
capillaries. In kidney, glomerular capillaries are part of glomerular
ﬁltration barrier (GFB). Its damage is an early ﬁrst step in
progression of chronic kidney disease. Structure and function of
GFB may be affected oxidative stress. In this study we investigate
impact of hypercholesterolemia under oxidative stress modiﬁcation
on GFB damage in vivo.
Methods
Male young rats (n = 12) were fed with 2% cholesterol diet for
18 days and then for next 10 days with 2 mM tempol (n = 4,

T463
Atellica UAS 800 urine sediment analyzer compatibility with
commercial quality control materials and urine preservative
tubes
K. Das, M. Lynch
Siemens Healthineers
Background-aim
Atellica® UAS 800* system is an image based urine sediment
analyzer that detects and reports 14 sediment analytes: RBC, WBC
quantitatively, EPI, NEC, HYA, BAC, BACc, BACr, CRY semi-quantitatively and PAT, WBCc, YEA, MUC, SPRM qualitatively. In the Quality
Control (QC) mode, Atellica UAS 800 system checks quantitative
analytes RBC and WBC. In this poster, Atellica UAS 800 system's
compatibility with four commercial QC materials (QCs) is reported.
Urine specimens are often preserved to avoid sample deterioration.
In this poster Atellica UAS 800 system's compatibility with two
commercial preservative tubes is also reported.
Methods
Atellica UAS 800 system's QC-proﬁle includes four QCs: DIP AND
SPIN (Quantimetrix), QUANTSCOPICS (Quantimetrix), QUANTIFY
Plus (Bio-Rad) and LIQUA-TROL (Kova). QC-ranges for RBC and
WBC were estimated by measuring 20 replicates of two levels of
each QC in sample-mode. Preliminary ranges were assigned by
calculating the mean ± 3Xstandard deviation for each material. The
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QCs were subsequently measured in QC-mode for 5 times. The
potential impact of preservative material on test speciﬁcity was
estimated at the Limit of Detection (LoD) level for each analyte using
sediment free blank urine with and without BD-VACUTAINER PLUS
and BORITEX urine preservatives.
Results
The RBC and WBC concentrations of the QCs were within the
assigned respective ranges. All replicates for each of the QCs
recovered results within expected ranges. Preservative tube compatibility results indicated BAC and CRY LoD values were increased in
the presence of BD preservative; PAT LoD value was increased to
near negative-positive cutoff in the presence of Boritex preservative.
Conclusions
Atellica UAS 800 system is compatible with tested commercial
QCs. In general Atellica UAS 800 system measurement is compatible
with BD-VACUTAINER PLUS and BORITEX preservatives. The BAC LoD
increase is below normal-abnormal cutoff. Increase in CRY and PAT
LoDs were perhaps due to urine sample pH and composition
preventing complete dissolution of the preservative materials and
perhaps could be observed by any image based methodology.
*Not available for sale in USA.

(48.5%) females with mean age 61 ± 18.5 years admitted to the
Surgical Department. Serum concentrations of creatinine was
analyzed with Cobas 6000 Roche, and cystatin C with using
Nephelometer BN II (Siemens). GFR was estimated with CKD-EPI
equations and the kinetic equation (KeGFR). In data analysis MannWhitney and Spearman tests were used as appropriate; p b .05 was
considered statistically signiﬁcant.
Results
Results: Mean values of eGFR calculated with using CKDEPIcreatinine, CKD-EPIcystatinC and CKD-EPIcreatinine+cystatinC formulas were signiﬁcantly lower in patients with AKI than without AKI at
the time of admission (46.5 ± 28.3 vs 85.6 ± 25; 53.7 ± 47.3 vs 92.8 ±
32.9; 49.7 ± 42.4 vs 90.6 ± 31.6 ml/min/1.73 m2; p b .0001) and the
next 48 h (50.6 ± 32.6 vs 88.9 ± 26; 49.4 ± 35.5 vs 87.1 ± 34.5; 47.9
± 33.7 vs 86.3 ± 31.7; p b .0001); respectively. In AKI patients, a
statistically signiﬁcant decrease in KeGFR was found comparing to
patients without AKI (61.1 ± 37.1 vs 89.5 ± 33.7; p b .01). After 48 and
72 h of AP, KeGFR correlated negatively with serum cystatin C (R = 0,88; R = -0,88), urea (R = -0,79; R = -0,72) and creatinine (R = 0,78; R = -0,76) (p b 0,005). The KeGFR diagnostic sensitivity for AKI at
48 and 72 h of AP were 58% and 50%, and speciﬁcity 85% and 98% at the
cut-off 56 and 44 ml/min/1.73 m2, respectively.
Conclusions

doi:10.1016/j.cca.2019.03.1016

T464
The optimal calculation formula for glomerular ﬁltration rate
estimation in patients with acute kidney injury in the early
course of acute pancreatitis
M. Mazur-Laskowskad, M. Mazur-Laskowskad, P. Dumnickab, B.
Kuśnierz-Cabalac, M. Kielare, M. Sporekf, M. Kuźniewskia
a
Chair and Department of Nephrology Jagiellonian University Medical
College, Krakow, Poland
b
Department of Medical Diagnostics Faculty of Pharmacy Jagiellonian
University Medical College, Krakow, Poland
c
Diagnostic Department, Chair of Clinical Biochemistry, Jagiellonian
University Medical College, Krakow, Poland
d
Diagnostic Department of University Hospital, Krakow, Poland
e
Medical Diagnostic Laboratory with a Bacteriology Laboratory, St. Louis
Regional Children's Hospital, Krakow, Poland
f
Surgery Department of District Hospital in Sucha Beskidzka, Poland

Conclusions: The monitoring of eGFR values with all CKD-EPI
equations has similar diagnostic utility after 24 and 48 h of AP. The
evaluation of KeGFR may be a predictive factor with potential
diagnostic usefulness in AKI patients in the early phase of the AP and
correlates with the severity of the disease.
doi:10.1016/j.cca.2019.03.1017

T465
Measurement of myo-inositol oxygenase as an early biomarker in
renal ischemia – reperfusion injury in rats
C. Mertoglua, Z.C. Ozmenb, F. Firatd, A. Aricic, V. Unsalb, F. Erdemird
a
Clinical Biochemistry, Erzincan University Faculty of Medicine, Erzincan, Turkey
b
Clinical Biochemistry, Gaziosmanpasa University Faculty of Medicine,
Tokat, Turkey
c
Pathology, Gaziosmanpasa University Faculty of Medicine, Tokat, Turkey
d
Urology, Gaziosmanpasa University Faculty of Medicine, Tokat, Turkey

Background-aim
Background-aim
Background: Acute pancreatitis (AP) is a self-limiting disease in
most patients, its severe form (SAP) develops in up to 20–30% of
cases. In the case of acute kidney injury (AKI) complicating SAP,
mortality can reach 50–80%. Early diagnosis of SAP is a key
determinant of successful therapy and patients' survival.
The aim of the study was to determine the optimal formula for
estimated glomerular ﬁltration rates (eGFR) in patients with AP
during the ﬁrst 48 h, in the reversible phase of AKI development
(KDIGO 2012).

Acute kidney injury (AKI) is a serious clinical problem due to its
high morbidity and mortality. The search for alternative markers for
early diagnosis of AKI has been increasing due to the lack of early
diagnostic of AKI. Myo-inositol oxygenase (MIOX) is the ﬁrst ratelimiting enzyme of myo-inositol catabolism and is mostly observed
in the kidney. In this study, the role of MIOX enzyme in the diagnosis
of AKI induced by experimental ischemia-reperfusion injury in rats
was investigated.

Methods

Methods

Methods: The study included 66 patients with AP (46 mild, 15
moderately severe and 5 with severe); 34 (51.5%) males and 32

In total 40 rats were divided into 5 groups of 8 with simple
randomization and left kidney ischemia reperfusion was applied to
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the experimental groups except the control group. Group 1 was
evaluated as undamaged control group. Group 2 was exposed to 60
min ischemia and 2 h reperfusion. Group 3 was exposed to 60 min
ischemia and 4 h reperfusion. Group 4 was exposed to ischemia for 2
h and reperfusion for 2 h. Group 5 was exposed to ischemia for 2 h
and reperfusion for 4 h.

and 0.7% to 4.8%, respectively. Multiple regression analysis revealed
urinary creatinine, conductivity and relative density to be the
strongest predictors to estimate urinary osmolality. A mean difference of 1.3 mOsm/kg between measured and predicted osmolality
demonstrated that the predictive performance of our model was
favorable. An excellent correlation between the relative density and
% contrast media was demonstrated.

Results
Conclusions
Serum BUN and creatinine levels were higher in the experimental
groups compared to the control group (p b .001). Serum MIOX levels
were higher in groups 2, 3 and 4 than in the control group, but
similar to the control group in group 5 (p = .002). Tissue MIOX
levels were lower in groups 2, 4, and 5 than the control group (p =
.039). Serum and tissue neutrophil gelatinase-related lipocalin
(NGAL) levels were not signiﬁcantly different when compared
between the groups. Damage level in histopathologic examination;
group 1 b group 3 b group 2 = group 4 b group 5 seems to be.
Conclusions
Serum MIOX levels are elevated in the early stages of AKI but are
decreasing again in the following processes. Thus, serum MIOX level
in the early diagnosis of AKI may be a potential promising marker.
Serum BUN and creatinine levels are still the most important
markers in the diagnosis of acute kidney injury.
doi:10.1016/j.cca.2019.03.1018

Urinary osmolality is an important parameter for assessing
specimen dilution in urinalysis. Urinary conductivity, along with
relative density and urinary creatinine allows a coarse prediction of
urinary osmolality, and is insensitive to the osmolal contribution of
uncharged particles and the presence of roentgen contrast media.
doi:10.1016/j.cca.2019.03.1019

T467
Using the urinary biomarkers MCP-1 and tweak in the assessment
of disease activity in patients with lupus nephritis in Cape Town
J. Ruscha, W. Moloib, F. Omara, J. Kinga, I. Okpechib
a
Division of Chemical Pathology, University of Cape Town and Groote Schuur
Hospital, National Health Laboratory Services, Cape Town, South Africa
b
Hypertension and Renal Unit, Department of Medicine, University of Cape
Town and Groote Schuur Hospital, Cape Town, South Africa

T466

Background-aim

Estimated urinary osmolality based on combined urinalysis
parameters: A critical evaluation

Lupus nephritis (LN) is a common cause of chronic kidney disease
and end-stage renal disease requiring dialysis in South Africa. A noninvasive, easy to obtain and accurate biomarker that is able to
discriminate disease activity and severity, predict ﬂares, and monitor
treatment response and disease progression would be very useful in
guiding patient management. Within the kidney, locally secreted
chemokines and cytokines such as monocyte chemoattractant
protein-1 (MCP-1) and Tumor Necrosis Factor-like Weak Inducer of
Apoptosis (TWEAK), respectively, are instrumental in the pathogenesis of LN and may therefore have the potential to accurately reﬂect
renal inﬂammatory disease activity in LN. This study aimed to assess
the correlation between urinary MCP-1 and TWEAK concentrations,
and disease activity in patients with lupus nephritis in Cape Town.

M. Oyaerta, M. Speeckaertb, J. Delanghea
Department of Laboratory Medicine, Ghent University Hospital, Ghent,
Belgium
b
Department of Nephrology, Ghent University Hospital, Ghent, Belgium

a

Background-aim
Urinary conductivity allows a coarse prediction of urinary
osmolality in most cases, but is insensitive to the osmolal contribution of uncharged particles and presence of roentgen contrast media.
Urinary osmolality can be estimated on the recently introduced
Sysmex UF-5000 urine analyzer using conductivity. In this study, we
evaluated the analytical performance of this research parameter.
Secondary, we aimed to improve the manufacturer's algorithm for
estimating urinary osmolality, based on standard urinalysis parameters (creatinine, glucose, relative density).

Methods

The analytical performance was determined and a prediction model
to estimate urinary osmolality based on urinalysis parameters was
developed. We further developed and validated a prediction model
using another set of routine urine samples. In addition, the inﬂuence of
roentgen contrast media on urinary osmolality was studied.

A cohort of ﬁfty patients was recruited from the Nephrology Clinic
at Groote Schuur Hospital. This consisted of (i) a clinically stable group
with quiescent LN (n = 30) and (ii) an active disease group (n = 20)
made up of newly biopsied LN. Relevant demographic and standard
biochemical data were collected from each group. Urinary MCP-1 and
TWEAK were measured by Enzyme-linked Immunosorbent Assay
(Quantikine ELISA, R&D Systems and eBioscience, Thermo Fisher,
respectively). Absolute analyte values in pg/mL, as well as values
standardized to urine creatinine as pg/mgCr were assessed. Statistical
analysis was performed for non-parametric data using Stata14
(StataCorp LLC). A p value b.05 was deemed statistically signiﬁcant.

Results

Results

The within-run and total imprecision for osmolality and conductivity measured on the Sysmex UF-5000 ranged from 1.1% to 4.9%

Demographic features (age, gender and race) were similar in both
groups. At visit 1, serum creatinine was not signiﬁcantly different

Methods
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between the groups (p = .109), however, disease activity index
(SLEDAI score) was signiﬁcantly higher in the active group (p b
.001). Patients with active LN demonstrated signiﬁcantly higher
urinary MCP-1 and TWEAK concentrations than patients in the
quiescent group [data described as median (P25; P75): 1440 (683;
2729) vs 256 (175; 477) pg/mL; p b .001 and 209 (117; 312) vs 74
(11; 173) pg/mL; p 〈001]. When the patients' MCP-1 and TWEAK
results were corrected for their urinary creatinine concentrations,
the active group demonstrated values that were again signiﬁcantly
higher than the quiescent group: cMCP-1 [1093 (577; 2014) vs 286
(138; 774) pg/mgCr; p b .001] and cTWEAK [159 (89; 296) vs 63 (26;
160) pg/mg Cr; p = .02]. Furthermore, the results for MCP-1 and
TWEAK, and cMCP-1 and cTWEAK were correlated in the active
group (R-squared = 0.8, p b .001 and 0.9, p b .001, respectively).

Conclusions

Conclusions

İ. Gİrİsgenb, E. Avcia, S. Yukselb
a
Medical Biochemistry Department, Faculty of Medicine, Pamukkale
University, Denizli, Turkey
b
Pediatric Nephrology, Faculty of Medicine, Pamukkale University,
Denizli, Turkey

As per previous studies in other countries, our data suggests that
the urinary biomarkers MCP-1 and TWEAK reﬂect renal disease
activity in our South African cohort of LN patients and could be
useful for screening, diagnosis and disease activity monitoring.

Besides eGFR, CKD etiology should be taken into account when lipid
proﬁle parameters and lipid indices are analyzed in CKD patients.
doi:10.1016/j.cca.2019.03.1021
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The role of copeptin and corticotropin-releasing factor in
children with monosymptomatic and nonmonosymptomatic
nocturnal enuresis

Background-aim

doi:10.1016/j.cca.2019.03.1020
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Etiology of chronic kidney disease inﬂuences on values of lipids,
lipoproteins, apolipoproteins and lipid indices
J. Smajića, S. Hasićb, E. Kučukalića, N. Serdarevića, S. Tihić-Kapidžića
a
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Background-aim
To investigate the association of lipid proﬁle parameters and
etiology of chronic kidney disease (CKD).
Methods
The study enrolled patients (n = 73) recruited from the Nephrological Counselling Centre of the University Clinical Centre,
Sarajevo whose estimated glomerular ﬁltration rate (eGFR) was
b60 ml/min/1.73 m2. Estimated GFR was calculated by The Modiﬁcation of Diet in Renal Disease (MDRD) equation. Chronic kidney
disease patients were distributed into three groups according to
etiology of disease. Concentration of lipids, lipoproteins and
apolipoproteins were measured, and indices such as atherogenic
index of plasma (AIP), Castelli risk index I (CRI-I), II (CRI-II),
atherogenic coefﬁcient (AC), ApoB/AI, lipid tetrad indeks (LTI) and
lipid pentad index (LPI) were calculated.
Results
Apo AI and lipoprotein (a) levels were not signiﬁcantly different
among groups. In vascular etiology of CKD, signiﬁcantly higher
values of TCh, TG, VLDLc, LDLc, apoB, CRI-I, CRI-II, AIP, AC, ApoB/AI,
LTI and LPI were observed in comparison to inﬂammatory etiology of
the disease. Signiﬁcantly lower HDLc and higher TG, VLDLc, CRI-I,
CRI-II, AIP, AC, ApoB/AI LPI were found in vascular compared to
morphological CKD type.

Nocturnal enuresis is deﬁned as bed wetting in children older
than 5 years of age that occurs during sleep. Nocturnal enuresis is a
complicated disease that includes multiple pathogenetic factors.
Nocturnal enuresis is divided into two subgroups: monosymptomatic
and non-monosymptomatic. The aim of this research was to evaluate
the possible role of copeptin and corticotropin-releasing factor (CRF)
levels in monosymptomatic and non-monosymptomatic nocturnal
enuresis cases.
Methods
One hundred nineteen children with nocturnal enuresis and forty
healthy children have enrolled in the study. Of the nocturnal
enuresis group, forty-nine were monosymptomatic and 70 were
non-monosymptomatic. Copeptin and CRF were measured via a
competitive inhibition method with ELISA.
Results
The study group was composed of 119 children with nocturnal
enuresis; forty-nine were monosymptomatic and 70 were nonmonosymptomatic. Only nine patients had received desmopressin in
the past, and all of them were nonresponders. The mean copeptin
and CRF levels were signiﬁcantly lower in children with both
monosymptomatic and non-monosymptomatic nocturnal enuresis.
The mean CRF level was signiﬁcantly higher in nine patients who had
received desmopressin and had not responded in comparison with
the other nocturnal enuresis patients.
Conclusions
We demonstrated that the central nervous system and neurotransmitters such as copeptin and CRF play a role in children with
both monosymptomatic and non-monosymptomatic nocturnal enuresis. We also found increased CRF levels in children who were
nonresponsive to desmopressin acetate. Our study suggested that
high plasma CRF levels before treatment may be a predictive marker
for resistance to desmopressin acetate.
doi:10.1016/j.cca.2019.03.1022
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Alteration in fatty acid proﬁle and lipid metabolism in patients
undergoing hemodialysis and peritoneal dialysis

Atellica UAS 800 urine sediment analyzer performance: Determination of normal-abnormal threshold, linearity ranges, carryover
and effect of sample mixing on cell integrity
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Department of Environmental Analysis, Faculty of Chemistry, University of Gdansk, Gdansk, Poland
b
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Background-aim
Chronic kidney disease (CKD) is a general term for heterogeneous
disorders affecting kidney structure and function. In the end stage of
the disease, patients are treated with renal replacement therapy:
hemodialysis or peritoneal dialysis. CKD also results in abnormal
lipid metabolism. Lipid disorders start early in the course of CKD and
worsen with the progress of the disease. The most typical alterations
are changes in triacylglycerols (TAG) and high-density lipoprotein
(HDL) cholesterol level. However, still little is known about changes
in the composition of serum fatty acids (FA) in patients with endstage renal disease and consequences of these alterations on lipid
metabolism. The aim of this study is to investigate the lipid proﬁle of
patients during hemodialysis and peritoneal dialysis and the effect of
observed changes in FA proﬁles on the expression of genes involved
in lipid metabolism.
Methods
In the serum of patients treated by renal replacement therapy, the
FA proﬁle was determined using the GC–MS method. The results were
compared with the control group in which no abnormalities in the
functioning of the kidneys were found. The selected FA, which content
changes in patients treated with renal replacement therapy, were used
for treatment of in vitro hepatocytes culture for a period of 48 h. RNA
was then isolated from cells and the level of gene expression
associated with lipid metabolism was determined using real-time PCR.

K. Das, M. Lynch
Siemens Healthineers
Background-aim
Atellica® UAS 800* system can report 14 urine sediment analytes:
RBC, WBC, WBCc, EPI, NEC, HYA, PAT, BAC, BACc, BACr, CRY, YEA,
MUC and SPRM. The result outputs include microscopic images that
allow users to review the result. In this poster, Atellica UAS 800
system's normal-abnormal thresholds, linearity ranges of quantitative parameters, and the effects of the sampling process on carry
over and sediment particle integrity are reported.
Methods
Deidentiﬁed specimens were used in the studies. To estimate the
normal-abnormal threshold 245 randomly collected urine samples
(153 male and 92 female self-identiﬁed healthy donors) were
analyzed on Atellica UAS 800. The upper limits of normal ranges
were deﬁned as the 95th-percentile of reported results for each
analyte. Analytical linearity ranges for quantitative analytes, RBC and
WBC were determined by using serially diluted specimen of high
RBC or WBC concentration. Each diluted sample was analyzed in 4
runs in a random order. Deviations from linearity were estimated by
ﬁtting 1st, 2nd and 3rd order polynomials to the results. Carryover
was determined for clinically prevalent analytes RBC, WBC and BAC.
Carryover studies were performed by repeating 10 sequences of 3
runs of high concentrated samples (a1, a2, a3) followed by 3 runs of
negative samples (b1, b2, b3). Carryover was calculated as (b1-b3)
X100/(a3-b3). Effect of sample mixing on cellular integrity was
measured for RBC, one of the unstable analytes. The effect was
determined by measuring the RBC concentration changes in
successive 7 replicates.
Results

Results
In patients treated with renal replacement therapy, the content of
n-6 polyunsaturated fatty acids (n-6 PUFA) in serum were reduced
and the content of monounsaturated fatty acids (MUFA) were
elevated. Results in both investigated groups (hemodialysis and
peritoneal dialysis) were similar. Supplementation of hepatocytes
with MUFA increased the expression of genes responsible for the
synthesis of fatty acids and triacylglycerols. N-6 PUFA fatty acids
have the opposite effect.
Conclusions
Patients during hemodialysis and peritoneal dialysis present
similar lipid proﬁle in the serum. Observed changes in FA proﬁle
can increase lipid synthesis in liver and may contribute to
hypertriglyceridemia in CKD patients.

Normal-abnormal thresholds were 7/μL RBC, 15/μL WBC, 336/μL
BAC, 0/μL CRY and 3.5/μL YEA. The linearity ranges for RBC was 4–
1600/μL and WBC was 3–900/μL. Carryover values for RBC, WBC and
BAC were 0% (less than respective limits of quantitation). Sample
mixing impact study showed less than ±3% change in RBC
concentration in successive 7 measurements.
Conclusions
Atellica UAS 800 system's normal-abnormal thresholds are
similar to literature reported ranges. The analytical ranges for RBC
and WBC span from respective negative levels to pathologically high
concentrations. The sampling process does not cause carryover or
cell lysis.
*Not available for sale in USA.
doi:10.1016/j.cca.2019.03.1024

doi:10.1016/j.cca.2019.03.1023
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Impact of the creatinine-based EQ. on the chronic kidney disease
classiﬁcation in a large laboratory database

The impact of different creatinine criteria on the prevalence of
the acute kidney injury in a population of hospitalized patients
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Background-aim
Several equations using serum creatinine are used in clinical
practice to estimate glomerular ﬁltration rate (GFR). The Kidney
Disease Improving Global Outcomes (KDIGO) guidelines recommend
to use the Chronic Kidney Disease- Epidemiology (CKD-EPI)
equation. Recently, a new equation has been proposed by a European
group which could better ﬁt thorough the whole age range: the Full
age spectrum equation (FAS). In the current analysis, we studied
concordance and discrepancies between CKD-EPI and FAS equations
in a large laboratory database.

Background-aim
Kidney Disease Improving Global Outcomes (KDIGO) has proposed a consensus deﬁnition for acute kidney injury (AKI) based on
serum creatinine (SCr) changes. AKI is deﬁned as increase in SCr
N0.3 mg/dl OR increase in SCr to N1.5 times baseline. We aimed to
investigate if these two criteria have the same impact on the
prevalence of AKI in hospitalized patients.

Methods

Methods

We conducted a monocentric retrospective study on all
ambulatory adult patients (N 18 years) who beneﬁted of serum
creatinine measurements at our university hospital, from January
2018 to November 2018. GFR was estimated by CKD-EPI and FAS
equations. Serum creatinine was measured with the IDSM standardized enzymatic method from Roche on Cobas. The CKD
classiﬁcation proposed by the KDIGO was used with eGFR (in mL/
min/1.73m2) obtained with CKD-EPI: stage 1: eGFRN90, stage 2:
eGFR between 60 and 89, stage 3a: eGFR between 45 and 59, stage
3b: eGFR between 30 and 44, stage 4: eGFR between 15 and 29,
stage 5: eGFRb15.

Between September and November 2018, we extracted data on all SCr
results from all hospitalized patients that had at least ﬁve SCr
measurements. Only ﬁrst hospitalization was considered and all available
SCr results were used in our analysis. Dialysis patients at admission were
excluded. SCr was measured with an enzymatic method on Cobas, Roche.

Results
A total of 58,366 subjects was considered (56.9% of women) with
a mean age of 53 ± 18 years old. Stage 1 represents 50 and 42% of
the whole population according to CKD-EPI or FAS equations,
respectively. Stage 2 represents 37 and 40%, stage 3a represents 8
and 11%, stage 3b represents 4 and 5%, stage 4 represents 1.4 and
1.6% and stage 5 represents 0.7 and 0.5%. Concordant classiﬁcation
was observed between CKD-EPI and FAS in 84% of the whole
population. According to the different stages, concordance was 84,
85, 76, 91, 91 and 79% in stage 1, 2, 3a, 3b, 4 and 5, respectively.
Concordance was not inﬂuenced by gender but well by age as we
observed a concordance of 93, 95%, 80%, 71, and 52% in subjects aged
between 18 and 30, 30 and 50, 50 and 70, 70 and 90, and over 90
years, respectively.
Conclusions
In this large laboratory database, the global concordance of FAS
and CKD-EPI equation to classify patients in the CKD staging is 84%.
Higher discrepancies are observed with aging and in stage 3a and 5.
doi:10.1016/j.cca.2019.03.1025

Results
Results from 947 patients were analyzed. A mean of 14 ± 9
results per patient were available. AKI, with the ε0.3 criterion, was
diagnosed in 32.10% of patients vs only 18.3% when the N1.5 times
baseline criterion was applied. Diagnosis was concordant only in
17.8% of the patients. Only 4 patients with low baseline SCr (mean at
0.42 mg/dL) had AKI with ε1.5 criterion, and not with ε0.3 criterion.
On the other hand, 135 patients were AKI with the ε0.3 criterion
only. Among these 135 patients, 75 (55%) had only one SCr result
0.3 mg/dL higher than the baseline SCr (all other SCr results changes
being lower than 0.3 mg/dL). Further analysis dividing patients in 3
subgroups according to baseline SCr (subgroup-1 = SCr b 0.7 mg/dL,
subgroup-2 = SCr between 0.7 and 1.3 mg/dL and subgroup-3 = SCr
N1.3 mg/dL) showed that: In subgroup-1(n = 203), the prevalence of
AKI was 18.5% and 19.5% with the ε0.3 and ε1.5 criteria respectively,
in subgroup-2 (n = 453), it was 29.4% and 19.0% and ﬁnally in
subgroup-3 (n = 289), the prevalence was 46.0% and 16.3%.
Conclusions
The ε0.3 criterion is associated with a much higher prevalence of
AKI, compared to the ε1.5 criterion. This is more obvious in patients
with higher baseline SCr. Higher increases might be needed in order
to be considered signiﬁcant for AKI diagnosis. N55% of AKI patients
with ε0.3 criterion and not the ε1.5 criterion had only one isolated
abnormal change in SCr value, suggesting few clinical consequences.
Further studies are required to study the impact of these two criteria
on clinical outcomes.
doi:10.1016/j.cca.2019.03.1026
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Misclassiﬁcation of calcium state according to clinical variations

Determination of retinoic acid and its signiﬁcance in long-term
hemodialysis patients
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Background-aim
Total calcium is routinely used in diagnosis and monitoring;
numerous laboratory adjusts total calcium by albumin using Payne's
formula (or other local formulas adapted from Payne). Literature
suggests some limits to calcium adjustment formula. We reported a
large retrospectively study on agreement rate to compare calcium
status by ionized calcium measurement to total calcium and
albumin-adjusted calcium.
Methods
All samples were analyzed on Roche Cobas 8000® analyzer
module c701/702 (Bâle, Suisse) to measure total calcium, albumin
levels, creatinine. Ionized calcium and pH are measure on ABL 800
ﬂex (Radiometer, Brønshøj, Danemark). We subgrouped our patients
according to their eGFR (estimated Glomerular Filtration Rate),
albumin levels and pH. We characterized each patient calcium state
with ionized calcium (used as reference) to determine agreement
rate with total calcium and albumin-adjusted calcium by Payne
formula.

M. Kalousovac, M. Zelenkovac, A.A. Kubenac, S. Dusilova-Sulkovab, V.
Tesara, Z. Tomasc
a
Department of Nephrology, First Faculty of Medicine, Charles University
and General University Hospital in Prague, Prague, Czech Republic
b
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Hradec Králové, Hradec Králové, Czech Republic
c
Institute of Medical Biochemistry and Laboratory Diagnostics, First
Faculty of Medicine, Charles University and General University Hospital
in Prague, Prague, Czech Republic
Background-aim
Serum retinol levels are signiﬁcantly increased in hemodialysis
(HD) patients compared to healthy subjects and lower retinol
represents an independent mortality predictor. There are no data
concerning retinoic acid (ATRA – all-trans retinoic acid) the main
derivative of retinol in hemodialysis patients so far and there is even no
commercially available method for its determination. The aim was to
establish a method for determination of ATRA in human serum and to
ﬁnd out the signiﬁcance of ATRA in long-term HD patients.
Methods
ATRA was measured with by high-performance liquid chromatography (HPLC). Serum levels of ATRA and their signiﬁcance were
evaluated in 247 long-term HD patients followed up for ﬁve years
and 54 controls.

Results

Results

We retrospectively selected 5055 samples with simultaneous
measurement of ionized calcium, total calcium, albumin and pH. For
patients with normal albumin levels, globally patients with eGFR
N90 mL/min in acidosis leads to an underestimation of calcium state
with total calcium and adjusted calcium. Patients with eGFR b30 mL/
min in alkalosis leads to an overestimation of calcium state. For
patients with low albumin levels, total calcium and corrected
calcium misclassify calcium state. Patients with eGFR N90 mL/min,
agreement rate between total calcium and ionized calcium is around
65% for the calcium state. Globally agreement rate between ionized
calcium and corrected calcium, with albumin levels under 35 g/L are
low, especially in alkalosis where adjusted calcium overestimate
calcium state for 60%.

We have introduced a fast, simple and reliable HPLC method for
determination of ATRA in human serum (LOD 0.21 ng/ml, LOQ 0.70 ng/
ml) giving the same results in serum as in plasma. Variability within
run and between runs was 4.31% and 9.55%, respectively. This method
enables simultaneous measurement of retinol. Despite higher serum
concentrations of retinol in HD patients, ATRA is decreased (median
(interquartile range) 1.13 (0.90–1.60) ng/ml in HD patients vs. 1.42
(1.08–1.63) ng/ml in controls, p = .02) and is also a signiﬁcant
mortality predictor (HR (95%CI) 0.804 (0.694–0.931), p = .004).

Conclusions
Total calcium measurement and albumin-adjusted leads to a
misclassiﬁcation of patient calcium state. Calcium state determination depends on pH blood levels which measurement requires the
same pre-analytical restrictions than ionized calcium measurement.
So, if pH measurement is necessary to predict misclassiﬁcation of
calcium state for total calcium adjustment, ionized calcium measurement could be performed to determine the real calcium state
without possible error.
doi:10.1016/j.cca.2019.03.1027

Conclusions
Retinoic acid is decreased in HD patients compared to healthy
subjects and lower ATRA is a signiﬁcant mortality predictor.
Acknowledgements: Supported by research projects MH CZ DRO
VFN64165 and Progres Q25.
doi:10.1016/j.cca.2019.03.1028
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Background-aim
All physiological processes are subjected to a circadian variation.
In clinical laboratory, the study of circadian rythm is limited to some
hormone concentrations. The main challenge in these studies is data
collection from the same patient during 24 h. The study of
population values instead of one subject data could be a solution
for this problem, and there are some preliminary studies in this line.
The purpose of this work is to study the circadian variation of the
glomerular ﬁltrate and the hematocrit using paired population data.
Methods
We analyzed 219,774 blood samples (49.22% women) from
patients aged from 15 to 85 years, who went to our hospital emergency
room from January 2013 to December 2017. All samples had available
analysis of creatinine (AU480, Beckman®) and hematocrit (DxH800,
Coulter®) and the estimation of glomerular ﬁltration (GF) rate (CKDEPI) was calculated. Only those patients with GF rates higher than 90
mL/min/1.73 m2 (144,932, 53.19% women) were selected. A subgroup
of women aged from 45 to 85 years was made to avoid possible
interferences of hematocrit due to the ovarian cycle. All data was
grouped by sex and hour. We calculated the waveform of all data by
30-min intervals and performed a regression analysis between both
parameters only during the daily activity phase (8: 00–23: 00 h).

b

UPJŠ in Košice, Faculty of Medicine, Department of Medical and Clinical
Biochemistry, Slovakia
Background-aim
Chronic kidney disease (CKD) is a major medical problem. The
absence of adequate pre-dialysis treatment results in high morbidity
and mortality of patients. All chronic kidney diseases have similar
clinical symptoms of advanced stages, e.g. a decrease in glomerular
ﬁltration and the development of non-selective proteinuria. Non-coding
micro RNAs (miRNAs) can be used as marker for CKD. miRNAs are
involved in posttranscriptional regulation of gene expression. The effect
of miR-376a is in the repression of cyclin dependent kinase 2 and Ago2
activity, cell cycle deregulation and the inhibition of cell proliferation.
Methods
In the study, biological material of the experimental group consist
of plasma of patients with chronical kidney diseases, from the
Fresenius Medical Care - dialysis centre in Košice. Patients in the ﬁrst
experimental group (n = 10) had a conﬁrmed diagnosis of chronical
kidney diseases. The second group was patients with cardiac
comorbidity (n = 10) diagnosed with CKD. After isolation and speciﬁc
puriﬁcation of miRNA-376a, reverse transcription into cDNA was used.
Results
Analysis of expression levels was performed by qReal-Time PCR. In
the quantiﬁcation of miRNA, a comparative CT method was used. In the
dialyzed patient group, 2- ⊗ ⊗CT values for miR-376a were detected.
In the cardiologic comorbidity group, the 2- ⊗ CTT values upregulation of miR-376a were conﬁrmed. Similarly, high levels of miR376a were detected in patients with urothelial bladder carcinoma.

Results

Conclusions

We found a clear inverse correlation (r = 0.8506, p b .001)
between the GF and hematocrit values in men during the activity
phase. We didn't observe any correlation between both variables in
women, except in the older age subgroup, which showed similar
behaviour to men (r = 0.7426, p b .001).

The obtained results conﬁrmed that the miR-376a analysis could
be used in the future to diagnose kidney disease and monitor the
dialyzation effect of chronically dialyzed patients.
This work was supported by project VEGA 1/0372/17.
doi:10.1016/j.cca.2019.03.1030

Conclusions
Results of this work are very promising. The big sample size is a
differentiating factor in this study. To our knowledge, this is the ﬁrst
study of correlation performed in such a big simple. In addition, the
inverse correlation found in daily patterns between both variables
can be physiologically justiﬁed, as hematocrit value is a good
indicator of hemodilution. This work suggests that the study of
population data circadian rhythms may constitute a new research
ﬁeld in clinical diagnostic laboratory.
doi:10.1016/j.cca.2019.03.1029
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Monitoring of Mir-376A of chronical kidney diseases
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The formation of Vitamin D is disturbed in end stage of renal
disease (ESRD). Vitamin D receptor (VDR) genotypes differentiation
may cause modiﬁcation of the VDR structure, ultimately leading to
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changed receptor function, which may altered the VDR protein gene
expression thereby causing end stage of renal disease (ESRD).
Vitamin D receptor (VDR) genes polymorphism (BsmI and FokI) are
known as reliable markers of abnormal vitamin D signalling
pathway. Vitamin D receptor (VDR) polymorphism Bsml and Fokl
may be associated with End stage renal disease. The aim of this study
was to ﬁnd out the status of Vitamin D and to assess the relationship
of VDR gene polymorphism (BsmI and fokI) in ESRD patients on
maintenance haemodialysis.
Methods
This was a cross sectional study involving total 207 participants,
and grouped as patients group, having 138 end stage renal disease
(ESRD) patients maintenance haemodialysis (more than one year)
with mean age 53.30 ± 13.3, and 69 healthy participant (age and
sex-matched) with mean age 54.23 ± 10.7, were selected as controls
group. 138 ESRD Patients were enrolled from National kidney centre,
Sumeru Hospital and Golden Hospital Nepal from July 2016 to
September 2018. For molecular study, DNA was extracted form
whole blood by using Thermo Scientiﬁc gene JET Genomic DNA
puriﬁcation kit (lot no: 00653998) and for ampliﬁcation of DNA, we
were used conventional PCR with primers as BsmI (forward primer
5’CAACCAAGACTACAAGTACCGCGTCAGTGA3’
and
reverse
5’
AACCAGCGGGAAGAGGTCAAGGG 3′) and FokI (forward 5’
AGCTGGCCCTGGCACTGACTCTTGCTCT
3′
and
reverse
5’
ATGGAAACACCTTGCTTCTTCTCCCTC 3′). The two major Vitamin D
receptor Gene polymorphism (BsmI and FokI) were genotyped by
adopting Polymerase chain reaction - Restriction fragment length
polymorphism (PCR-RFLP) techniques at Annapurna research centre
Nepal. Serum levels of total Vitamin D were measured by
electrochemiluminescence assay (ECLIA) method, and other Calcium,
Phosphorus, Urea and Creatinine were investigated by auto-analyzer
to determine the association between healthy control and ESRD
patients. Statistical analysis was done using SPSS program, chisquare test, Hardy-Weinberg equilibrium using Pearson's Chisquared goodness of ﬁt test were used.
Results
Enrolled 138 ESRD patients were signiﬁcantly (P b .05) low serum
vitamin D level (13.76 ± 6.59) as compared to 69 healthy control
having serum vitamin D level (32 ± 10.27). BsmI genotyped
frequencies were BB (n = 67), Bb (n = 57) and bb (n = 14) in ESRD
patients group whereas BB (n = 36), Bb (n = 25) and bb (n = 8) in
healthy control group (χ2 = 0.51 P = .775). FokI genotyped frequencies were FF (n = 74), Ff (n = 56) and ff (n = 8) in ESRD patients
group and FF (n = 34), Ff (n = 32) and ff (n = 3) in healthy controls
group (χ2 = 0.71, P = .700). While B and b alleles frequencies were
69.2% and 30.8% respectively in the patient group and 70.3% and
29.7% respectively in the control group (χ2 = 0.51, P = .821).
Frequencies of F and f alleles were 73.9% and 26.1% respectively in
patient group and 72.6% and 2.5% respectively in control group (χ2
= 0.09, P = .753). No statistically signiﬁcant deference in Vitamin D
polymorphism (BsmI and FokI) genotypes frequency, were observed
between haemodialysis ESRD patients and healthy controls, which
suggesting that pathogenesis of ESRD had no association with
Vitamin D receptor BsmI and FokI gene polymorphism.
Conclusions
This results suggested that high prevalence of hypovitaminosis D
in ESRD patient as compared to healthy control and Vitamin D
polymorphism (BsmI and FokI) are not associated with ESRD among
Nepalese Population.

doi:10.1016/j.cca.2019.03.1031
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Chronodisruption according to the stage of chronic kidney
disease in a 4 years population study
A.L. Blázquez Manzanerab, M.C. Lorenzo Lozanoa, P. Fuentes Bullejosa,
D. Melguizo Melguizoa, E. De Rafael Gonzáleza, D. Rodríguez
Gonzáleza, A.M. López Martosa, M.B. Soler Barnésb, A.B. Gijón Martosc
a
Medicine Laboratory, Complejo Hospitalario Universitario de Toledo,
Spain
b
Medicine Laboratory, Hospital General Rafael Méndez, Lorca, Murcia,
Spain
c
Medicine Laboratory, Hospital Santa Bárbara, Puertollano, Ciudad Real,
Spain
Background-aim
The normal circadian pattern alteration of any physiological
process is called chronodisruption. This alteration is known to be
related to age and to numerous pathologies development. Our group
has analyzed population data of various analytes ordered by the
extraction time. The objective of this study is to see how glomerular
ﬁltration values change according to chronic kidney disease staging.
Methods
We collected creatinine values from patients assisted at the
hospital emergency room between Jan 2013 and Dec 2017, and only
patients aged 15 to 85 years were selected. (171,392 women's
samples and 230,798 men's samples) Glomerular ﬁltration (GF)
was calculated using the CKD-EPI formula and results were grouped
into 6 sets: G1, with GF between 90 and 120 mL/min/1.73 m2
(154,934, 41.80% women); G2, with GF between 60 and 89 mL/min/
1.73 m2 (102,454, 41.48% women), G3a, with GF between 45 and 59
mL/min/1.73 m2 (29,810, 42.59% women), G3b, with GF between 30
and 44 mL/min/1.73 m2 (23,342, 43.19% women), G4, with GF
between 15 and 29 mL/min/1.73 m2 (17,478, 39.49% women) and
G5 with GF lower than 15 mL/min/1.73 m2 (14,479, 39.49%). The
average age of women was: 54.8 ± 15.4 (G1); 71.4 ± 12.7 (G2);
74.6 ± 10.3 (G3a); 75.1 ± 10.7 (G3b); 73.3 ± 12.4 (G4) and 67.9 ±
14.4 (G5). In the case of men: 56.9 ± 14.5 (G1); 69.6 ± 12.7 (G2);
72.2 ± 10.9 (G3a); 72.8 ± 10.7 (G3b); 71.4 ± 11.7 (G4) and 66.3 ±
13 (G5).
In all sets, we calculated waveform with data grouped by 30 min
intervals and we used Cosinor method adjusting to cosine function.
Results
Only G1 group, in both men and women, showed a circadian
pattern with higher values at the beginning of the activity phase (p b
.001). For the rest of the groups, the adjustment to the cosine
function was not signiﬁcant.
Conclusions
In the case of glomerular ﬁltration, an analysis of the population
data is similar to the individual circadian rhythm. This work shows
that age and the progression of chronic kidney disease carry a loss of
circadian rhythmicity.
doi:10.1016/j.cca.2019.03.1032
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Comparison of 3 inulin methods of GFR measurement and 5
methods of GFR estimation in living kidney donors

Validation of the serum iohexol LC-MS/MS method using iohexol
deuterated (D5) as internal standard

A. Jaborb, Z. Kubiceka, M. Labanczovaa, D. Viczenovaa, O. Viklickyc, M.
Caslavskac, J. Franekovaa
a
Department of Clinical Biochemistry, Institute for Clinical and Experimental Medicine, Prague, Czech Republic
b
Department of Laboratory Methods, Institute for Clinical and Experimental Medicine, Prague, Czech Republic
c
Department of Nephrology, Transplant Center, Institute for Clinical and
Experimental Medicine, Prague, Czech Republic

C. Le Goffa, L. Nyssena, N. Ferrantea, S. Peetersa, P. Delanayeb, E.
Cavaliera
a
Clinical Chemistry Department, University Hospital of Liege, Uliege,
Belgium
b
Nephrology Department, University Hospital of Liege, Belgium

Background-aim
Internationally accepted value of minimal glomerular ﬁltration
rate (GFR) for living kidney donors b50 years old is 80 mL/min per
1.73 m2 (1.33 mL/s per 1.73 m2). In comparison to measured GFR,
results of GFR estimation (eGFR) based on plasma creatinine and/or
cystatin C can be biased in healthy persons. The aim of our study was
to compare 3 methods of inulin clearance calculation (mGFR) and 5
methods of eGFR.
Methods
Inulin clearance (mGFR) was assessed from plasma inulin
concentrations (injected bolus of 50 mg/kg of body weight) by
means of non-linear regression (mGFR1, 7 measured time-points,
preferred reference method), Jung model (mGFR2, based on inulin
concentrations in 10th and 240th minute), and simple exponential
equation (mGFR3). Creatinine clearance (eGFR4, with 24-h urine
collection), CKD-EPI equations based on creatinine (eGFR5), cystatin
C (eGFR6), creatinine+cystatin C (eGFR7), and MDRD equation
(eGFR8) were also used. A total of 69 healthy living kidney donors
(20 men, 48 women) aged 28–80 years were evaluated.

Background-aim
Estimation of glomerular ﬁltration rate (eGFR) is essential to
assess kidney function. The aim of this study was to validate an LCMS-MS method to measure iohexol (iodine containing contrast
agents detection) using iohexol deuterated (D5) as internal standard
in serum.
Methods
Validation of the new methodology has been carried out using an
Sciex 5500 triple quadrupole MS/MS (Framingham, MA, USA) equipped
with a LC Prominence UFPLC system (Shimadzu Co., Kyoto, Japan). The
Kinetex column (150 × 2.1 mm, 2.6 μm, 100A) from Phenomenex
(Torrence, CA, USA) was used. For sample preparation, to 100 μl serum/
QC/calibrator 10 μl of internal standard was added before performing a
protein precipitation with HCLO4. The procedure was validated by
testing 11 levels of concentration in quintuplate during 8 different days. A
calibration curve was prepared using 6 points and responses were
determined by calculating the integrated peak area ratio between
iohexol to deuterated iohexol. According to these results, the precision
(intra-assay and inter-assay), the recovery and the linearity were
calculated. Trueness was calculated with the expected values of the
internal control. The limit of detection (LOD) and limit of quantiﬁcation
(LOQ) were calculated with the lowest concentration that we tested.
Statistical analysis was performed using EP Evaluator software.

Results
Results
In the living kidney donors, the mean values of inulin clearance
were 97.0, 89.2, and 101.1 mL/min per 1.73 m2 for mGFR1–3,
respectively. The mean value of creatinine clearance (eGFR4) was
106.6 mL/min per 1.73 m2, mean values of CKD-EPI for eGFR5–7
were 84.4, 75.7, and 79.1 mL/min per 1.73 m2, respectively. The
mean value of MDRD (eGFR8) was 77.2 mL/min per 1.73 m2. In
comparison to the preferred reference method (eGFR1) we found
biases of −9.1, +2.6, +11.1, −12.6, −21.4, −17.9, and − 19.9 mL/
min per 1.73 m2 for eGFR2–8, respectively. The differences between
the preferred reference method (eGFR1) and the other methods
within an interval of +/− 30% were found in 99, 97, 84, 91, 72, 93,
and 78% for eGFR2–8, respectively.
Conclusions
The estimation of GFR by means of creatinine clearance (eGFR4)
yielded unacceptably and falsely high values of eGFR, while the
estimations of eGFR6 (CKD-EPI based on cystatin C) and eGFR8
(MDRD) yielded falsely low values. We conclude, that measurement of
GFR should be the preferred method in healthy living kidney donors.
Estimations of GFR are less suitable and must be used with caution.
doi:10.1016/j.cca.2019.03.1033

Within-run and between-run CVs didn't exceed 11.5% for concentrations between 7.5 and 250 μg/mL. LOD were b 0.5 and LOQ b5.8 μg/
mL respectively. Mean matrix effects (%) assessed in serum spiked with
2 different concentrations of standard (35 and 70 μg/mL) ranged from
98.5 to 101.3% with a CV b 1.8%, so no matrix effect was observed. The
linearity was ﬁt for the interval 1–250 μg/mL. The linearity of dilution is
acceptable up to 1/10. Mean recovery was close to 100%(mean: 99.7%
(95%CI: 97.7–101.6%).Trueness is acceptable (smaller than 10%).
Conclusions
Our iohexol LC-MS/MS method using iohexol D5 as internal
standard is fast with an easy sample preparation. It has been
validated and allowed us to determine serum iohexol concentration
and so can be used for eGFR determination.
doi:10.1016/j.cca.2019.03.1034
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Characterization of NOD1 and NOD2 receptors in human clear cell
renal cell carcinoma
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c
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T483
Efﬁcacy of various equations for estimating glomerular ﬁltration
rate in Indians
R.K. Nigam
Rajeev Gandhi College, Barkatullah University, Bhopal, India
Background-aim
The aim of this study was to compare the efﬁcacy of glomerular
ﬁltration rate (GFR) estimations derived from various estimated
creatinine clearance methods such as Jelliffe, Cockcroft and Gault,
and 4MDRD equations as compared to measured glomerular
ﬁltration rate (GFR) in a population of Indians.

Background-aim
Methods
While Toll-like receptors are well documented in the kidney,
the investigation of NOD (nucleotide-binding oligomerization
domain) receptors- leaves many questions open. NOD receptors
are intracellular receptors belonging to the family of Pattern
Recognition Receptors and were found in human and murine renal
tubular cells.
It is described, that the innate immune system can alter tumor
growth and that overexpression of NOD1 can promote apoptosis.
Aim of the study was to characterize NOD1 and NOD2 expression
in human clear cell renal cell carcinoma (ccRCC) and healthy renal
tissue.
Methods
Tumor tissues and corresponding healthy tissues from 33 patients
with histopathological diagnosis of ccRCC and tumor tissue from a
murine xenograft model using CAKI-1 ccRCC cells were analyzed.
Parafﬁn embedded biopsies as well as primary isolated renal tubular
and tumor cells grown in chamber slides were used for immunohistochemistry and immunoﬂuorescence staining. Furthermore, mRNA
was isolated and analyzed with qPCR.
Results
NOD1 and NOD2 expression were found in ccRCC as well as in
healthy renal tissue from the same donor. In tumor tissue NOD1
mRNA levels were signiﬁcantly lower and NOD2 signiﬁcantly higher
compared to the corresponding healthy tissue.
NOD1 showed cytoplasmic as well as nuclear localization,
whereas NOD2 was exclusively located in the cytoplasm of ccRCC
and healthy tissues.
In blood vessels NOD2 showed broader expression than NOD1. In
the murine xenograft model human NOD1 mRNA was signiﬁcantly
higher expressed compared to NOD2. In contrast, mouse NOD1
showed lower mRNA expression compared to NOD2.
Conclusions
In summary, it can be stated that NOD receptors seem to be
modulated in tumorigenesis of ccRCC plus its vasculature, which can
offer new therapeutic strategies in ccRCC treatment.
doi:10.1016/j.cca.2019.03.1035

We enrolled 80 patients in the study. GFR was determined by
measuring technetium-99 m diethyl triamine penta-acetic acid
(Tc99mDTPA) clearance. Height, body weight, and serum creatinine
were measured, and GFR and creatinine clearance (CrCl) estimates were
calculated by various equations. Spearman's correlation was used to
assess relationships between measured GFR (Tc99mDTPA clearance)
and estimated clearances using the three formulae. Differences between
the measured GFR and estimated clearances were examined to
determine whether prediction error was independent of measurement
magnitude. Analyses of differences were used to determine bias and
precision. Bias was assessed by mean percentage error (MPE),
calculated as the percentage difference between the estimated
clearances for each formula and measured GFR. A positive bias indicates
overestimation of GFR, and a negative bias indicates underestimation.
Relationships were also assessed by gender and varying levels of renal
function: GFR b 60 ml/min, and GFR N 60 ml/min.
Results
The mean measured GFR was 77.2 ml/min (range 17−152 ml/
min). The mean bias (mean percentage error) was −4.9, −10.3, and
− 1.57% for the Jelliffe, Cockcroft and Gault, and 4MDRD formulas,
respectively. The 4 MDRD formula slightly overestimated the GFR in
patients having a GFR b60 ml/min, whereas it underestimated for
GFR values N60 ml/min.
Conclusions
In Indians, the 4 MDRD equation of estimated creatinine
clearance seems to be most efﬁcient for estimating GFR.
doi:10.1016/j.cca.2019.03.1036
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Improving the diagnosis, treatment, and prevention of chronic
kidney disease through accurate and reliable parathyroid hormone measurements by establishing a mass spectrometric
reference measurement procedure
C. Ulmer, H. Vesper
Clinical Chemistry Branch, Division of Laboratory Sciences, Centers for
Disease Control and Prevention, Atlanta, GA, United States of America
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Background-aim
With a rising incidence in renal failure, chronic kidney disease
(CKD) has become one of the leading health conditions in the U.S.
The earlier stages of CKD generate few symptoms and only until the
kidney is signiﬁcantly impaired do patients begin experiencing signs
of renal failure. Parathyroid hormone (PTH) is a key biomarker in
patient diagnosis and treatment of Chronic Kidney Disease-Mineral
and Bone Disorder (CKD-MBD), as well as hypo/hyperparathyrioidism. Elevated levels of intact PTH (iPTH) have been
associated with CKD Stages 3–5. The most recent update of the
Kidney Disease Improving Global Outcomes (KDIGO) guideline for
CKD-MBD management emphasized the role of PTH as one of the key
biomarkers of this disorder. Intact PTH, secreted normally into the
blood at 10–65 pg/mL concentration levels, can undergo oxidative or
enzymatic metabolic cleavages within parathyroid glands or peripheral tissues to produce N-terminal, C-terminal, and mid-range
fragments. The ratio of these PTH fragments to iPTH has been
diagnostic for severe or end-stage renal disease, non-dynamic bone
disease, and hyperparathyroid-associated bone loss. Current PTH
immunoassays demonstrate signiﬁcant variability with up to a 4.2
fold difference in measurements depending on the method used.
This variability can lead to misclassiﬁcation of patients. Such
signiﬁcant variability has been attributed to differences in antibody
speciﬁcity, lack of accurate calibration, matrix effects, or interferences. This creates the need for a new accurate and speciﬁc method
to measure PTH and its fragments. In addition, the low endogenous
concentration of PTH in biological matrices requires both, a highly
sensitive and speciﬁc methodology. The CDC Clinical Standardization
Programs in collaboration with the Partnership for the Accurate
Testing of Hormones is addressing this need. This work highlights a
novel high resolution mass spectrometry-based reference measurement procedure for intact PTH (1-84) and its fragments.
Methods
A reference measurement procedure was developed for the
quantitation of intact PTH (1-84) and select PTH fragments in serum.
Stable isotope labeled internal standards were spiked prior to sample
preparation. PTH isolation was optimized using immunocapture

methodologies. Brieﬂy, mass spectrometric immunoassay (MSIA)
pipette tips were embedded with various monoclonal and polyclonal
antibodies. Analytes were eluted from the MSIA tips into 96-well
plates for analysis. A Thermo Scientiﬁc Q Exactive Plus mass
spectrometer operating at 70,000 resolution was coupled to a Dionex
Ultimate 3000 XRS UHPLC system for data acquisition. Separation
was achieved using a Proswift RP-4H (1 × 250 mm) monolith
column under reversed phase gradient conditions at 50 °C.
Results
Initial results demonstrate the ability to quantify intact PTH and
PTH fragments with high speciﬁcity. Calibration curves using stable
isotope labeled internal standards were generated for iPTH, Nterminal PTH fragments, C-terminal PTH fragments, and mid-region
PTH fragments. Initial assessments demonstrate excellent linearity
(R2 = 0.991–0.997), reproducibility, and sufﬁcient sensitivity of the
UHPLC-HRMS system with a linear range of 15–3000 pg/mL PTH. The
within-run imprecision (%CV) between 3 technical replicates over
this concentration range was 0.1–6.4%. The chromatographic drift (%
CV) between instrument technical replicates over this concentration
range was b1% over the course of 17 h. This method was applied to
samples from healthy patients and patients with different CKD
stages. PTH and its fragments were detectable in these samples.
Conclusions
Reliable PTH measurement methods are essential for correct
disease detection, prevention and patient care. This work demonstrates the ﬁrst UHPLC-HRMS reference procedure to provide topdown quantitative measurements for intact PTH and related
fragments without enzymatic digestion. Future work includes the
assessment of alternative sample preparation and mass spectrometric approaches to improve the PTH sensitivity of the reference
measurement procedures. In addition, work is underway to include
additional PTH related fragments.
doi:10.1016/j.cca.2019.03.1037
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The testosterone/cortisol ratio can it indicates the time of choice
for strength training?
W196
M. Boudayaa, A. Chaarib, R. Marrakchia, M. Turkia, K. Jamoussia, R.
Makhloufa, F. Ayedia
a
Biochemistry Laboratories, Sfax University Hospital, Tunisia
b
Institute of Physical and Sports Education (ISEPS), sfax, Tunisia
Background-aim
At which time of the day the training session will be best for
strength development? This remains a controversial topic. Our
hypothesis is that the ratio of plasma Testosterone (T) / plasma
Cortisol (C) could be helpful. The ﬁrst hormone as indicator of the
anabolism status muscles, the latter reﬂects the catabolic status.
Methods
The study involved 10 trained males with no confounding factors.
All the subjects performed 3 resistance-training sessions, at 3 different
days and at 3 different times of the day. Two successive sessions have
been separated by 36 h of rest. The sessions were performed at 07:00
am, 01:00 pm and 05:00 pm. The duration of a session was 60 min. The
blood samples were taken at the beginning and at the end of each
session. Statistical analyses were performed by Statistica® software.
Results
The average age was 22 ± 2.2 years. The T values increase
signiﬁcantly after training compared with the initial values at 07:00
am (+ 0.81 ± 0.88 ng / ml, p b .001), at 01:00 pm (+ 0.89 ± 0.62 ng /
ml; p b .001) and at 05:00 pm (+ 0.65 ± 0.91 ng / ml, p b .01).
The C values decreased signiﬁcantly after training compared with
baseline values at 07:00 am (−37.56 ± 39.48 ng / ml, p b .05) and no
signiﬁcant difference was observed at 01:00 pm (+15, 56 ± 35.03 ng
/ ml, p N .05) and 05:00 pm (−18.44 ± 38.95 ng / ml, p N .05).
The T / C ratio increases signiﬁcantly after training compared to
the initial values only at 07:00 am (+ 0.03 ± 0.029, p b .05).
However, there was no signiﬁcant difference between before and
after training at 01:00 pm (0.000 ± 0.026 ng / ml, p N .05) and at
05:00 pm (+ 0.018 ± 0.041 ng / ml, p N 0, 05).
Conclusions
In our study, the T/C ratio increased only after the morning
session. This suggests a pro-anabolic status. On this basis, the
morning training could be best for strength development.
0009-8981/$ – see front matter

Lapland extreme 900 km: Biochemical responses during training,
competition and restoring period. A case study
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c
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Background-aim
Lapland Extreme Challenge (LEC) is an ultra-event carried out
through the Finnish Lapland wilderness for about 1000 km. In LEC,
the athletes need to transport with them all the necessary gear to be
self-sufﬁcient. Stressors like strenuous exercise, cold temperatures,
sleep restriction, darkness, isolation/solitude are present simultaneously for a very long period being an outstanding stress model.
Previous studies focused on monitoring pre/post performance
clinical/biochemical parameters (CBP) while the aim of this study
was to monitor CBP from the training throughout the restoring
period (TR).
Methods
One LEC athlete asked us to be monitored. During the race: 30/40
Km (10−12h) a day (dragging a sled of about 50 Kg), slept mostly in
tent. Nutrition was: lyophilized food (total amount of 3800–4200
Kcal - about 25% carbohydrate, 65% fat and 10% protein); about 2.5 l/
day of liqueﬁed snow with mineral salt added. Environmental
temperatures: −15 °C to −36 °C. After 4 days his GPS didn't work
adequately, consequently he often need to manage GPS without the
heavy gloves. Moreover, after 8 days the camping gas stopped to
work, consequently he basically ate energetic bars and poor/absent
liquid. The tenth day, after 450 km, we met him and we suggested to
stop the LEC due to frostbite to the thumb and some side of the left
foot. He was hospitalized without any permanent damage. CBP were
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reached at 7.30 am: before the beginning of the training (T1), every
month before LEC (T2, T3, T4), immediately pre (T5) and after the
LEC (T6), every month after LEC (T7, T8, T9). All blood samples were
centrifuged within 2 h (in hospital/on ﬁeld); 4 aliquots of each blood
drawing were frozen (2 at −80 °C and 2 at −20 °C). Samples were
analyzed after the same time from the blood drawings. Inter-samples
differences bigger than the critical reference change value were
considered signiﬁcant (S).
Results
Our main (S) results: muscle damage: peak after LEC (CK: 729 U/
L), bone turnover: osteocalcin (T5-T6: -51%; T6-T9: + 86%), thyroid:
basically unvaried, cortisol (−49.7%) and prolactin (−50%) after LEC
(T5-T6), lipid metabolism: ApoB (T6-T9: +143%).
Conclusions
This athlete showed physiological adaptation to LEC, beyond the
incident of frostbite.

physical load. Moreover, content of DC, TC and SB in the oral ﬂuid in
the post-exercise condition of the athletes also was signiﬁcantly
lower by 3.51%, 11.17% and 29.22% respectively compared to the 10
day of placebo taking. On the 10 day of taking RJ and CoQ10 the
average number of FINA points accumulated by swimmers in the
study group was higher by 7.69% with regards to the 1 day within
the group and by 7.08% with regards to the 10 day of placebo intake.
Decrease in average time of covering the distance of runners of the
study group was 0.81% compared to the 1 day within the group and
0.54% compared to the 10 day in the placebo group.
Conclusions
RJ and CoQ10 intake improves the results of exercise performance, stimulates of erythropoiesis and lymphocytosis, as well as
due to the stimulation of antioxidant protection system inhibits
intensiﬁcation of free radical processes and excessive accumulation
of toxic products of lipoperoxidation.
doi:10.1016/j.cca.2019.03.1041

doi:10.1016/j.cca.2019.03.1040
W198
W197
Effects of 10-day royal jelly and coenzyme Q10 supplementation
on functional condition in highly qualiﬁed athletes
A. Ovchinnikovb, A. Deryuginab, C. Kontorschikovab,c, I. Okruta
Privolzhsky Research Medical University, Nizhny Novgorod, Russia
b
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Background-aim
The aim of this investigation was to show the combined effects of
royal jelly (RJ) and coenzyme Q10 (CoQ10) on a functional state in
elite athletes.
Methods
40 ﬁrst-class swimmers and 30 elite runners participated in the
study. Athletes from the placebo group had a 10 g dose of honey
daily for 10 days, and those from the study group had a 10 g total
dose of the mixture of honey, native RJ and CoQ10 daily, including
400 mg of RJ and 60 mg of CoQ10. Sportsmen were tested the control
exercise which consisted of the series of 3 × 100 m distances by a ﬂat
race for the runners, and 4 × 50 m distances by the main swimming
style for the swimmers. Blood samples were collected for the
measurement of erythrocytes (RBC), leucocytes, hemoglobin (HGB),
lactate. The intensity of the free radical process in the oral ﬂuid were
measured. Dien conjugates (DC), trien conjugates (TC) and Shiff
basis (SB) in the oral ﬂuid were determined.

Beneﬁts of high-sensitivity cardiac troponin assay for athletes’
cardiac health monitoring
L. Rolia, S. Tagliavinia, T. Trentia, G. Savinoc, R. D'aliserac, M. Nasid, A.
Cossarizzab, M. Varania
a
Department of Laboratory Medicine and Pathology, Azienda USL,
Modena, Italy
b
Department of Medical and Surgical Sciences for Children and Adults,
University of Modena and Reggio Emilia, Modena, Italy
c
Department of Public Healthcare, Sports Medicine Service, Azienda USL,
Modena, Italy
d
Department of Surgery, Medicine, Dentistry and Morphological
Sciences, Modena, Italy
Background-aim
Cardiac Troponin (cTn) is the biochemical gold standard to
diagnose acute myocardial damage but increased concentrations of
cTn can be detected in various conditions other than myocardial
infarction, such as in case of chronic diseases of heart or kidney.
Scientiﬁc evidences report elevated cTn levels in asymptomatic
recreational athletes, but it is still unclear whether exercise-induced
cTn release mirrors a physiological or pathological underlying
process due to oxidative stress. Recently the availability of a new
generation of assays with improved sensitivity has made possible to
measure minute amounts of circulating cTn, allowing the early
recognition of myocardial injury. Aim of this study is to evaluate the
beneﬁts of high-sensitivity cTn (hs-cTn) assay in clinical laboratory
practice to screen athletes for cardiac damage.
Methods

Results
After taking of the mixture content of RBC, lymphocytes and HGB
in the blood signiﬁcantly increased by 5.3%, 46% and 8.11% in
comparison with the placebo group. S and Imax indices of
biochemiluminogram signiﬁcantly reduced by 33.92% and 22.53% in
response to taking RJ and CoQ10. On the 11 day of the investigation
concentration of lactate in the study group decreased by 12.21% after

Blood samples were collected from 19 volunteer non professional
male cyclists in different conditions: in basal condition (n. 19), after
a training session (n. 13) and after a cryosauna session (n. 18) for a
total of 50 samples. cTn was measured with method 1 (M1) Access
AccuTnI+3 (LoD = 10 ng/l, cut-off = 40 ng/l) and method 2 (M2):
Access hsTnI (LoD = 2 ng/l, cut-off = 20 ng/l) both provided by
Beckman Coulter Inc., USA.
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Results

Results

48 serum samples had cTn levels lower than the cut-off with both
assays; of these samples, 46 had a value below the LoD of M1, while
all 48 samples had cTn above the LoD of M2. The serum sample of
one athlete collected after training had a value of cTn above the cutoff when measured with both assays (M1 = 158 ng/l, M2 = 168 ng/
l) while cTn measured in the same athlete's basal serum sample was
higher than the cut-off only when the high-sensitive method was
used (M1 = 32 ng/l, M2 = 23 ng/l).

The mean coefﬁcients of variation (CV%) for groups n°1,2,3 and 4
for 1–5 freeze-thaw cycles at −80 °C were 2.55%, 2.65%, 3.73% and
3.01% respectively. Among mean coefﬁcients of variation (%) for
groups n°1,2,3 and 4 for different temperature conditions (six stored
at RT and six at 4 °C for 1, 2, 4, 24, 72 and 168 h), the highest mean
CV% was achieved in group n°3 in comparison to groups n°1,2 and 4:
5.5% vs. 3.02%, 2.22% and 2.8%, respectively.
Conclusions

Conclusions
The 2 assay methods for serum cTn provided consistent results,
indeed none of 18 athletes out of 19 showed cardiac damage
consequent to a stressing condition (training or cryosauna). One
cyclist instead showed biochemical signs of myocardial injury after
training with both assays, nevertheless M2 was more sensitive than
M1 to detect a slightly increase of cTn in basal condition,
demonstrating the high-sensitive cTn assay can earlier detect athetes
at risk of acute ischaemic miocardial failure.
doi:10.1016/j.cca.2019.03.1042

Changes in AMH results at different freeze-thaw cycles and
temperature conditions were non-signiﬁcant. The highest CV% was
observed the freeze-thaw whole blood gel tube group. These results
demonstrate the stability of the AMH molecule under different preanalytical conditions when measured with the Access AMH assay.
doi:10.1016/j.cca.2019.03.1043

W200
Impact of acute apneic stress on steroid hormone levels in
voluntary apnea divers

W199
Examination of different pre-analytical conditions on the values
of anti-müllerian hormone (AMH) measured using the Access
AMH Assay
O. Topolcanb, M. Pestovab, M. Karlikovab, A. Ruzhanskaiaa, G.
Agarkovaa
a
Beckman Coulter LLC, Moscow, Russia
b
Department of Immunochemistry Diagnostics, University Hospital and
Faculty of Medicine in Pilsen, Czech Republic
Background-aim
Testing of clinical samples at central labs introduces potential for
increased pre-analytic variability, with phlebotomy, sample preparation, transportation, and storage all being critically important. In
this study, various pre-analytical conditions that could affect AMH
results were assessed.

R.C. Dolscheid-Pommericha, B. Stoffel-Wagnera, L. Eichhornb
Central Laboratory, Department of Clinical Chemistry and Clinical
Pharmacology, University Hospital, Bonn, Germany
b
Department of Anesthesiology and Intensive Care Medicine, University
Hospital, Bonn, Germany

a

Background-aim
Although popularity of apnea diving rises, little is known about
further pathophysiological background. Complex regulatory mechanisms take place during the apneic phase. In the so-called diving
response, hypoxia and hypercapnia result in an activation of the
sympathetic nervous system and an increase of intrinsic catecholamines. In diseases in which hypoxia and hypercapnia play a central
role, e.g. obstructive sleep apnea syndrome, changes in steroid
hormone metabolism were observed. We therefore investigated
whether the acute apneic stress situation affects steroid hormone
concentrations in apnea divers. Aim was to improve the understanding of these potentially pathophysiological processes.

Methods
Methods
Following the International Society for Biological and Environmental Repositories, ﬁve volunteers with AMH levels between 3.92
and 6.39 ng/mL were recruited. Peripheral blood was drawn using
VACUETTE® tubes (Greiner Bio-One, Austria). Four types of
samples were created for each participant: serum (n°1), plasma
(n°2), serum separated from freeze-thaw whole blood gel tubes
(n°3) and serum separated after centrifugation from closed gel
tubes using Vacuette closed tube system (n°4). Aliquots from each
group were subjected to varying numbers of freeze-thaw cycles (1
to 5 freeze-thaw cycles at −80 °C) and at 12 different temperature
conditions: at room temperature (RT) and at 4 °C for 1, 2, 4, 24,
72 and 168 h, respectively; samples were then stored at −80 °C
until analysis. Separate aliquots were stored −20 °C for
30 days. AMH was measured on UniCel® DxI 800 (Beckman
Coulter, Inc.).

In ten voluntary apnea divers (41 ± 10 years, breath-hold time
317 ± 111 s [mean ± SD]) venous blood was drawn before, immediately after, 0.5 h and 4 h after a maximal breath-hold. Levels of
cortisol, cortisone, corticosterone, androstenedione, dehydroepiandrosterone/sulfate (DHEA, DHEAS), testosterone, dihydrotestosterone (DHT), estradiol, 17-OH-progesterone (17-OHP) and
progesterone were measured with chromatography-tandem mass
spectrometry analysis by MassChrom® in serum/plasma
(Chromsystems, Graefelﬁng, Germany) with Xevo® TQ-S mass
spectrometer (Waters, Eschborn, Germany). LH and FSH were
analyzed by immunoassays (Vista1500™, Siemens Healthineers,
Eschborn, Germany). Concentration changes were investigated
relatively to voluntaries baselines and conﬁdence intervals were
calculated using 95%-percentile bootstrapping.
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Results
In our collective we identiﬁed different kinetical reactions:
androstenedione, DHEA, estradiol, 17-OHP, progesterone, corticosterone and cortisol showed a concentration increase with its maximum
0.5 h post apnea followed by a decrease back to or below baseline 4 h
after apnea. Testosterone, DHT and cortisone showed a decrease with
its lowest concentration 4 h post apnea. LH showed a continuously
increase with its maximum 4 h post apnea. DHEAS and FSH showed
no clear kinetical reaction.
Conclusions
Different changes in steroid hormone levels after even a single
apnea were observed. Further investigations should clarify the
pathophysiological background of our observation concerning steroid hormone metabolism after apnea.
doi:10.1016/j.cca.2019.03.1044

W201
Effects of acute melatonin supplementation combined to high
intensity interval training on the insulin resistance in obeses: A
randomized double-blind, placebo-controlled trial
R. Makhloufa, M. Turkia, R. Maaloulb, I. Ben Dhiab, H. Marzouguib, O.
Hammoudac, F. Ayadia
a
Biochemistry Departement, Habib Bourguiba, University Hospital of
Sfax, Tunisia
b
High Institute of Sport and Physical Education of Sfax, Sfax University,
Tunisia
c
Research Unit: Education, Motricity, Sport and Health, UR15JS01, High
Institute of Sport and Physical Education of Sfax, Sfax University, Sfax,
Tunisia
Background-aim
Obesity is commonly associated with insulin resistance.The
beneﬁcial effects of melatonin and of exercise on metabolic proﬁles
were documented.

The aim of this study was determining the effect of acute
melatonin supplementation immediately before a single bout of
High intensity interval training (HIIT) on insulin resistance (IR) in
non diabetic obese.
Methods
Obese subjects volunteered to participate in this study. Following
a pre-trial incremental exercise test and HIIT familiarization, each
participant undertook 2 experimental sessions in randomized order
with an interval of one week: Melatonin +HIIT and Placebo+HIIT.
Fasting blood samples were collected before exercise (40 min after
supplementation) and immediately (5 min) after exercise to determine plasma fasting glucose and insulin levels and to calculate
HOMA2-IR.
All statistical procedures were performed using SPSS 20.0
software. Data were analyzed using mixed model repeated-measures
General Linear Model 2× 2 × 2, with treatment (melatonin vs.
placebo) and class of obesity (1, 2, 3) as the between-subject factor,
and time (pre-exercise vs. post-exercise) as the within subject factor.
Results
We included 22 subjects in our study. Plasma fasting glucose,
insulin levels and HOMA2-IR decreased and insulin sensitivity
increased after one melatonin-HIIT session, with a signiﬁcant
exercise-supplementation interaction,more pronounced in class 3.
Conclusions
An acute melatonin supplementation in combination with a
single bout of HIIT may improve IR through reducing fasting glucose
and increasing insulin sensitivity.
doi:10.1016/j.cca.2019.03.1045
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International external quality evaluation on new sweat test
analyzer: ISEsweat II

Evaluation and comparison of HbA1c determination methods

R. Camero
Tecnicas Cientiﬁcas Para Laboratorio, Spain

O.M. Diz Mellado, M. Calero Ruiz, M. Rico Rodríguez
UGC Laboratorios, Hospital Universitario Puerta del Mar, Cádiz, Spain
Background-aim

Background-aim
Introduction.
The concentration of chloride in sweat remains the gold
standard for conﬁrming the diagnosis of Cystic Fibrosis. The sweat test is a
tedious laboratory test that traditionally requires 3 correlative steps:
stimulation, collection and analysis. A new sweat chloride analyzer that
allows the direct determination of chloride in sweat using disposable
cards could reduce the handling of samples and facilitate the sweat test.
Objectives. To compare the analytical performance of the new
ISEsweat II sweat chloride analyzer with traditional laboratory
methods through participation in an international program of
external quality assessment.
Methods
Methods and materials. The chloride of 24 blind samples with
disposable sensor cards on the ISEsweat II sweat chloride analyzer
(RIQAS sweat testing program from Randox Laboratories, Ltd) was
evaluated monthly during 2 years.
Results
The results of the ISEsweat II analyzer were compared with 41
laboratories, using 5 different chloride determination methods (Coulometry, Colorimetry, Titrimetry, Direct ISE Potentiometry, Indirect ISE
Potentiometry) from 15 countries belonging to 3 continents. The cycle
average absolute SDI for cycle1 was 1.02, and for cycle2 was 0.46.
Conclusions
The analytical performance of ISEsweat is comparable to that of
conventional laboratory analytical methods for analyzing chloride in
sweat. On RIQA’s EQA an “acceptable performance” it’s a value for cycle
average absolute SDI below 2, on our cases it was 1.02 and 0.46. The
results obtained conﬁrm the validity of the new ISEsweat II sweat
chloride analyzer as an alternative to traditional laboratory methods
approved in the current guidelines for the diagnosis of cystic ﬁbrosis.
doi:10.1016/j.cca.2019.03.1047

0009-8981/$ – see front matter

Hemoglobin A1c is formed by an uncatalyzed reaction between
the blood glucose and some Hemoglobin A amino acids. This reaction
is proportional to the concentration of blood glucose. HbA1c is
formed in two steps by the nonenzymatic reaction of glucose with
the N-terminal amino group of the ® chain of normal adult
hemoglobin (HbA). Glycated hemoglobin is a parameter that
estimates the average of blood glucose measurements in the last 23 months.
Compare two automated analytical systems to measure HbA1c in
order to evaluate if they are interchangeable.
Methods
100 samples are obtained from the hospital and from the primary
care area of our center. For the HbA1c analysis are used two
methods:Turbidimetric Inhibition Immunoassay (C obas 6000, c501,
Roche Diagnostics®) and High Performance Liquid Chromatography
(HPLC) (ADAMS HA8180V A. Menarini Diagnostics® ). Everyday the
analyzers are tested with two control levels (low and high).
The EDTA anticoagulant tube is used for HbA1c measurement.
Imprecision, linearity, detection limit, functional sensitivity and
correlation studies are analyzed.
Results
Linearity study: y= 0,998× + 0,143 (correlation coefﬁcient: 0,999).
Detection limit: 4.7%
Functional sensitivity: A blood sample is used with a known
result of HbA1c (6,5%). This level is the one used to considered if
diabetes is or not well controlled. The variation coefﬁcient at this
concentration is b0.01.
Correlation study: y=1,015× + 0,121 (correlation coefﬁcient:
0,998).
Conclusions
A good correlation was observed between HPLC and
inmunoturbidimetric methods, therefore are interchangeable and
acceptable for the diabetes control.
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The limit detection indicated that values less or equal than 4.7
^
can not be reported accurately.
It is possible to conclude that the HbA1c determination, by HPLC
fulﬁlls the required requirements for the diabetes control from the
technical point of view, and therefore, its use and implementation in
the routine of the clinical laboratory is possible.
One limitation of the study is that patients with variants or anemia
have been studied, so no conclusions can be drawn in these groups.
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doi:10.1016/j.cca.2019.03.1048

Background-aim

M296
Study of laboratory tests requests to an emergency laboratory
from a general hospital emergency department
B. Garcia-San Vicente, D. Martinez, A. Calderon, B. Fernandez, M.
Gonzalez, P. Muñoz, I. Palacios, L. Pastor
Hospital Universitario de Alava, Vitoria-Gasteiz, Spain
Background-aim
Introduction.
Urgent attention is a main and valuable issue for
health services. As it is a complex assistance, adecuated test
laboratory request is prioritary to ensure an appropriated and
affordable patient management.
Objectives: The aim of this work is to evaluate the appropriateness of the urgent Laboratory tests requested from the Emergency
Department to the Emergency Laboratory of the Hospital.
Methods
Methods. We quantiﬁed the number of petitions and tests
^
requested to the Emergency Laboratory from the Emergency
Department within last year, 2018, and calculated AST/ALT, Urea/
Creatinine and CK/Troponine ratios to assess the proper demand.
Results
We processed 36767 petitions, 23175 venous samples, 9257 urine
samples, 2397 arterial samples, 1897 respiratory samples, 27 cerebrospinal ﬂuid samples and 20 other biological ﬂuids samples. The most
requested tests were : ions (Na,K), 21157; Creatinine,21100; Glucose,
2108; Complete blood count (CBC)20966; Protrombine ratio, 18516; C
Reactive Protein (CRP), 18487; Urea, 17829; Activated Partial
Tromboplastine ratio,13885; ALT,133102; AST,11917; Urinalysis,7987;
Amilase, 4575; LDH,4240; Troponine,3890; Blood gas, 3940; BT,3421;
CK, 3101; BNP,2327;Procalcitonine 1647 and Calcium, 1484.
AST/ALT ratio was 0.91 (desirable b0.25) , urea/creatinine ratio
was 0.85 (desirable b0.1) and CK/Troponine 0.80(desirableb1)
Conclusions
Most petitions covered Ions, Creatinine, Glucose and CBC AST/
ALT and Urea/Creatinine ratios were too far from desirable
values CK/Troponine ratio was whithin desirable limits
^
We should implement actions to improve a proper demand and
agree suitable protocols with the Emergency Department

Management of demand of AST in outpatient patients
D. González Benito, S. García Castañón, C. Sopeña Sánchez, V. García
Moreira, F.J. Cepeda Piorno, C. Alberdi García Del Castillo, A. Llorente
Torres, E. Fernández Rodríguez
Clinical Analysis Department, University Hospital Of Cabueñes, Gijón, Spain

ALT, AST and GGT determinations are useful in the diagnosis and
follow-up of hepatic diseases. Its use has signiﬁcantly increased
during last years. Its essential is appropriate use, avoiding the
unnecessary parameter determination, and its application will be
adequate to the scientiﬁc evidence.
The aim of this study is to determine the effect that would be
obtained after protocol implementation of AST refusement in
patients with average values of ALT and GGT, in a sample of
outpatients of our Health Area.
Methods
An observational retrospective study was performed for all the
received requests from Primary and Specialized Care during the last
term of 2017 in patients over the age of 18 years and with ALT, AST and
GGT results. Hemolized samples were excluded, and also patients with a
diagnosis of liver disease or those who attend the Digestive Department
were excluded. Blood tests with average values of ALT and GGT were
selected: ALT: 4-41 U/L, GGT men: 2-30 U/L and GGT women 1-24 U/L.
The concentration measurement of ALT, AST and GGT was
performed in blood samples in the ADVIA 2400 Clinical Chemistry
System. Normal values were considered as follows: AST: 4-41 U/L for
men and 4-35 U/L for women.
Results
From the 11445 tests with results for AST, ALT and GGT, 7036
(61.48%) had average values for ALT and GGT. From those, 63 (0.90%)
had AST values higher than normal. Gender distribution: 29 (1.09%)
from 2658 tests in men, and 34 (0.78%) from 4378 sample in women. 18
samples had nontypical values of AST, from those, 14 belong to patients
with hepatic diseases as hepatitis or liver cancer but that had not been
indicated in their diagnosis, and only four had no explanation.
Conclusions
61.48% of the AST requests would not have been performed if the
protocol had implemented. The 99.10% AST requests with normal
values of ALT and GGT do not yield any beneﬁt so the test performation
is not justiﬁed in outpatients without previous hepatic disease.
This protocol implementation would help to use more efﬁciently
the AST test with a cost decrease and a work overloaded reduction.
doi:10.1016/j.cca.2019.03.1050
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Veriﬁcation of common biochemical reference intervals on
Alinity ci in Karachi, Pakistan

doi:10.1016/j.cca.2019.03.1049
F. Kanani, M. Zubairi, U. Ata, A.H. Kazmi
The Indus Hospital, Pakistan
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Background-aim

Background-aim

Alinity ci was recently launched internationally by Abbott
Diagnostics. We were amongst the ﬁrst to install these analyzers on
Accelerator a3600 in Pakistan. It is imperative for the labs to verify
reference ranges before adopting any assay. This is especially
important in our setting as the reference intervals are generally
established on the Western population, and local studies on Alinity
are absent.
We aimed to verify the reference intervals of routine clinical
chemistry and immunoassay parameters on Alinity ci in the local
population according to CLSI EP 28 A3.

The term six sigma means 99.9997% accuracy or 3.4 defect rates
per million transactions. In laboratory studies, sometimes false
negative, false positive or outlier values can be seen as a result of
our errors. Six sigma is a method used to identify and then minimize
these errors.
Six-sigma metrics has been successfully performed in clinical
laboratories for nearly 20 years. In our study, we evaluated
the analytical performances of ﬁfteen tests performed in our
laboratory with six sigma metrics and aimed to achieve high quality
targets.

Methods

Methods

After informed consent, healthy, voluntary blood donors were
screened on the basis of a standard questionnaire and physical
examination during regular blood drives. Additional 5 cc blood was
taken for the veriﬁcation of reference ranges. Each analyte was tested
in 20 samples on two analyzers each. If more than two of twenty
values were outside the suggested reference intervals, the study was
repeated on another twenty samples. The analytes included were
urea, creatinine, sodium, potassium, chloride, bicarbonate, total and
direct bilirubin, alanine transaminase, aspartate transaminase, alkaline phosphatase, gamma glutamyl transferase, uric acid, magnesium, phosphorous, calcium, amylase, CK, LDH, iron, total protein,
albumin, C Reactive Protein, FreeT3, Free T4, TSH, prostate surface
antigen, ferritin, Vitamin B12, Vitamin D, folate, AFP, beta hCG, FSH,
LH and prolactin.

This study was conducted in Haydarpaşa Numune Education
and Research Hospital Emergency Biochemistry Laboratory. Coefﬁcient and variation (CV %) and bias % were calculated using the
internal and external quality control data from January 2016 to
December 2016 (12 months). The Sigma metric was estimated for
15 clinical chemistry tests [albumin, alanine aminotransferase
(ALT), aspartate aminotransferase (AST), total bilirubin, direct
bilirubin, urea nitrojen, creatinine, calcium, creatine kinase (CK),
sodium, potassium, chlorine, glucose, lactate dehydrogenase (LDH),
Magnesium ] on Abbott ARCHITECT ci8200 autoanalyzer. Sigma
metrics were calculated using bias %, CV % and total allowable
error (TEa) ratios of CLIA’88 and Ricos. Sigma metric equation is
given below:

Results
The mean (SD) age of the study participants was 37 (8.4) years.
Mean weight was 70.2 (14.4) kg and haemoglobin concentration was
14.9 (1.27) gm/dl.
Manufacturer deﬁned reference ranges were veriﬁed for 23
clinical chemistry and 11 immunoassay parameters. Vitamin B 12
^
ranges fell below the criteria when determined on initial 40 samples.
The study was repeated on another 20 samples. Out of a total of 60
healthy blood donors, 22 had vitamin B12 levels less than 187-883
ng/ml. This was understandable as vitamin B12 deﬁciency is very
common in South East Asia, even among apparently healthy subjects
as evidenced by literature. As expected, vitamin D levels (6.3 to 39.1
ng/ml) were also at sub optimal levels in our population.
Conclusions
Manufacturer deﬁned reference ranges were veriﬁed on Alinity ci.
doi:10.1016/j.cca.2019.03.1051
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Analytical performance evaluation using six sigma methodology
for clinical chemistry tests
A. Kütükcüb, F. Özçelika
a
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b
Department of Medical Biochemistry, Health Science University,
Haydarpaşa Numune Education and Research Hospital, İstanbul,
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Sigma Metric ¼ ðTEa%−Bias%Þ=CV%
Two Sigma metrics were calculated for each parameter using 2
different levels of controls (Low and high, normal and high QC etc.)
close to clinical decision threshold.
Results
Sigma values were variable based on the CLIA and Ricos TEa
targets. Magnessium had world performance with CLIA TEa limits,
but it could not showed acceptable performans in Ricos TEa limits.
On the other hand, according to both CLIA and Ricos targets, CK had
the highest sigma values at both control levels (⌠1 CLIA: 14.9, ⌠ 2
CLIA: 9.3); (⌠1Ricos: 15.1, ⌠2Ricos: 9.4) and sodium had the lowest
sigma values (⌠1 CLIA: 1.93, ⌠ 2 CLIA: 1.54); (⌠1Ricos: −0.07, ⌠2Ricos:
−0.06). For direct bilirubin there was no speciﬁcation from CLIA so
we calculated sigma value of direct bilirubin from Ricos data and it
had world-class performance. The other tests had sigma performance
ranged between 2 and 6.
Conclusions
The six sigma methodology is an important quality indicator in
the evaluation of analytical performance. It can be a self-assessment
tool regarding the performance of clinical laboratory. We’ve seen
some tests that we have insufﬁcient performance therefore, we ﬁrst
reviewed our reproducibility and accuracy for these tests. At the
same time, we think that the use of six sigma is very useful for the
clinicians in the differential diagnosis and follow-up of the treatment. We also think that the standardization of total allowable error
limits will be more understandable and feasible for laboratory
professionals.
doi:10.1016/j.cca.2019.03.1052
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The increasing quality of the services provided by Romanian
medical laboratories demonstrated by the participation in
external quality control

Veriﬁcation of result interchangeability in the clinical laboratory

C. Popa, G. Sorescu, C.G. Dinulescu
CALILAB, Romania

J.A. Delgado RodrÍguez, M.B. Badal Cogul, A. Rubio Alaejos, A.R. Pons
Mas, C. GÓmez Cobo, J. Robles BauzÁ
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain

Background-aim

Background-aim

Introduction. External quality control is for medical laboratories
that use it as an important tool in improving processes by providing
them with opportunities for improvement (OFIs), according to the
World Health Organization.
The aim of this paper is to show the increase in quality of the
services provided by medical laboratories in Romania by objectively
analyzing the coefﬁcients of variation of the results provided by the
participants to the external quality control organized by a national
provided (CALILAB).

According to ISO 15189:2012, clinical laboratories need to
compare procedures, analyzers and methods and assess the interchangeability and equivalence of test results from identic procedures
or analyzers. This veriﬁcation process makes it possible to establish
preventive corrective actions towards an improvement in patient
safety.
Our objective was to apply the veriﬁcation protocol for test result
interchangeability of the accredited biochemical tests in our
laboratory, in accordance with document EP-31-A-IR (CLSI). The
second aim of this project was to compare the results of this
interchangeability veriﬁcation process with the previous one, carried
out 3 years ago using the same technology.

Methods
The coefﬁcient of variation used to assess the performance of
medical laboratories has been calculated and analyzed for a variable
number of 340 laboratories according to the external quality control
schemes taken in the study: Serum Biochemistry and Hematology.
The value of the variation coefﬁcients of the results reported by
the medical laboratories participating in the external quality control
organized by CALILAB in Romania for the analyzes / parameters of
the studied schemes was compared with the value of the coefﬁcients
of variation presented in the literature by other international
providers of external quality control.
Results
The comparison results highlighted:
- the increasing in quality of the services provided by medical
^
laboratories in Romania by the decrease the values of the
coefﬁcients of variation for the parameters analyzed in the
external quality control organized by CALILAB in the period
2008-2018;
- the values of the coefﬁcients of variance for the parameters
^
analyzed in the external quality control organized by CALILAB in
2018 are lower than the values of the coefﬁcients of variation of
the same parameters established by the consensus of the
providers of external quality control at international level.
Conclusions
The quality of the services provided by medical laboratories in
Romania has been highlighted by the decrease of values of the
coefﬁcients of variation of the results by the laboratories participating in the external quality control organized by CALILAB, coefﬁcients
of variation lower than the values of the established by the
consensus of the providers of external quality control at international
level.
doi:10.1016/j.cca.2019.03.1053

Methods
Serum, urine, K3EDTA-whole blood and lithium heparin-whole
blood patient samples and certiﬁcated control materials were used
for the study of 52 accredited biochemistry tests in our laboratory.
Approximate analyte concentration was estimated on the basis of
clinical decision levels and known imprecision; the latter obtained
from the intraserial standard deviation (RS, n = 20) and the total
standard deviation (TS, n = number of controls assayed in a ε6month period).
Magnitudes were deﬁned as interchangeable when the difference
between the average results of each autoanalyzer (DbM)bLimit of
acceptability (LoA), which was calculated by following the document
EP-31-A-IR (CLSI).
Results
Interchangeability of all analyzers was veriﬁed, except for TSH
and GGT. As a corrective action, were removed the conﬂictive tests
from the uninterchangeable autoanalyzers, although in response to
their demand and loading by equipment, TSH was implanted in a
newly acquired autoanalyzer.
The results highlight the importance of this kind of studies, given
that in the previous one, these tests were interchangeable. This
shows the variability over time of the results, as a consequence of
equipment wear, changes in the reference material, new laboratory
staff…
Conclusions
Clinical laboratories must periodically verify the interchangeability of the test results and establish the pertinent corrective actions, as
well as to evaluate the effectiveness of the adopted measures, in
order to improve result quality and to ensure patient safety.
doi:10.1016/j.cca.2019.03.1054
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Diagnosis of seasonal inﬂuenza: Workload in an emergency
laboratory trough the last two inﬂuenza seasons
B. Garcia-San Vicente, D. Martinez, A.B. Bravo, B. Fernandez, E. Gallo,
M. Gonzalez, A.I. Martinez, L. Pastor
Hospital Universitario de Alava, Vitoria-Gasteiz, Spain

do the test based on the Laboratory Developed Test (LDT), and also
do the QC based on the Standard Operation Procedure (SOP) that is
managed by each FCM Lab. The conventional FCM software doesn’t
have the QC management function for LDT, so original QC chart is
created and the QC results are managed in the each Labs. It is
complicated for the FCM testing workﬂow. Therefore we developed
the “Panel Setup/QC” function, it includes the management and the
report function of QC for LDT, and decrease complicated steps and
improve the FCM testing Workﬂow.

Background-aim
Methods
Introduction. The overall health impact of Inﬂuenza varies widely
from season to season, it has an effect on the Emergency Laboratory
workload.
Aim. The aim is to test diagnosis of inﬂuenza impact on
Emergency Laboratory workload, trough the last two inﬂuenza
seasons.
Methods. It is an observational retrospective study. An estimation
of diagnosis of Inﬂuenza workload for the Emergency Laboratory was
done for the 2016-2017 ( November2016-April 2017) and for the
2017-2018 (November 2017-April 2018) inﬂuenza seasons. There
was obtained the number of tests for detection of Inﬂuenza virus
performed , from Laboratory Information System (Omega-Roche
Diagnostics) and also was used the Catálogo de Pruebas de
BioquímicaClínica y Biología Molecular. Consellería de Sanitat.
Generalitat Valenciana to calculate the relative unit cost (CRU)
produced each period.
Results. The resultant Emergency Laboratory workload due to
diagnosis of Inﬂuenza was 17741 CRU, in the ﬁrst season 2016-2017,
and 27866 CRU, in the season 2017-2018 (+57 % higher)
Conclusions
Inﬂuenza diagnosis implies a considerable workload for the
Emergency Laboratory.
The workload has varied widely trough the two seasons.
Compared with the previous season, 2017-2018 Inﬂuenza season,
one of the most severe in this century, has supposed a serious
increase in the Emergency Laboratory workload.
The Catálogo de Pruebas de BioquímicaClínica y Biología Molecular. Consellería de Sanitat. Generalitat Valenciana, agreed by
professionals, enables workload evolution study.
doi:10.1016/j.cca.2019.03.1055
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”Panel Setup/QC” function for laboratory developed test—Improvement of the Flow Cytometry testing workﬂow
M. Kinishib, T. Tsujia, Y. Tsuruokab, S. Yonedab, H. Tatsutanib
a
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b
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2.
3.
4.
5.
6.

1. Adjust the Gain/Photomultiplier voltage to the optimized value
for analysis by using the QC material based on SOP in Lab.
Create the compensation table.
Save the measurement conditions as the panel information.
Create the QC ﬁle for LDT and set the baseline and the upper/lower
limits for each channel.
Measure the QC material in daily.
Report the QC chart.

Results
About QC, Adjustment of Gain/PMTV and Compensation, Running
sample, we evaluated the difference in the case of between the
manual operations and using the “Panel Setup/QC” function. The
usage materials that we assume the TBNK 6 color of LDT panel are
followings.
- Sample: CD Chex (Streck)
- reagents: Kombitest 6 color cocktail (Exbio)
- Beads for compensation: CompTrol beads with CD8 antibody with
the different ﬂurochromes
The results are followings.
I. The steps for FCM testing Workﬂow are decreased in 56.5% by
using the “Panel Setup/QC” function.
(there are 23 steps for the manual operations, but only 10 steps by
using it.)
Conclusions
We can realize the followings for LDT by developing the “Panel
Setup/QC” function.
- Management of QC results by using Levey-Jennings chart
- Creating and output reports
As a result, we decrease the complicated steps for FCM testing
Workﬂow.
doi:10.1016/j.cca.2019.03.1056

M304

Background-aim

Relevant quality indicators from pre-analytical phase to continuously improve the accredited medical laboratory performance in
an emergency clinical hospital

So far, the IVD applications like TBNK / CD34 are provided by
Flow Cytometry (FCM) manufactures. Then, they also provide the
Quality Control (QC) material and the software functions for QC
management and Report. However, almost FCM laboratories (Labs)

D. Popaa, C.D. Neculoiub, S.N. Mogab
a
Emergency Clinical County Hospital, Brasov, Romania
b
Emergency Clinical County Hospital Brasov, Faculty of Medicine,
Transylvania University Brasov, Romania
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Background-aim
Considering that on average 70% of clinical laboratory errors
occur in the pre-analitycal phase of total testing process, the aim of
this study is to analyze the speciﬁc quality indicators-QIs and to
identify the relevants ones to inhance patient safety by continous
improvement of our clinical laboratory activity.
Methods
Prospective study, carried out for 18 months in a clinical laboratory
for in-patients, by analyzing collected data on e-requests and types of
biological samples received for clinical chemistry and hematology
compartments. The calculated values obtained for the 12 selected Qis
were expressed as %, defects per million -DPM and on six sigma scale.

improper transport. A risk assessment analysis of the pre-analytical
phase was performed in the Clinical Laboratory of a six-ﬁfty bedded
tertiary care hospital in India. Aims of the study included improvement of in-time sampling, reduction in sample rejection and
increased patient satisfaction.
Methods
FMEA (Failure Mode effect Analysis) was used as a tool for Risk
Assessment of pre-analytical processes. The probable areas of risk in
the pre analytical phase were ﬁrst identiﬁed and a RPI (Risk Priority
Index= Severity × Detectability × Probability) was assigned to each
source of error. In areas where the RPI was above 50 (out of a total of
125), appropriate actions were proposed to reduce the estimated
risk. The effectiveness of the actions taken shall be reviewed every
six months.

Results
Results
During the follow-up time we had received 29454 request forms
and 36746 biological samples from the clinical departments of the
stationary. The data analysis of selected Qis values showed the
highest % rate for the number of inpatients requests with erroneous
data entry(test name)-Pre InpMT and the number of misidentiﬁed
requests-PreMisR(0.89 and 0.94%),respectively the lower one for the
unidentiﬁed sample-PreUnIns (0.065%).The 3.9 Sigma score value
associated to the the critical errors corresponding to the Pre InpMT
and to PreMisR showed an immediate need to training for all
authorized staff as mandatory corrective action in the prepreanalytical phase.We have notice a good acceptability –4.4 sigma
value- for the hemolysed primary samples evaluated by visual
inspection. Reporting errors Sigma score 4.4 associated to the
biological samples for hematology compartment was over the Sigma
value 4.2 obtained for the clinical biochemistry specimens. Our lab
proved a good performance showed by a Sigma score between 4.1 to
4.4 for 8 monitored Qis, but the accuracy improvement of entering
data process in e-request form it’ s a must.
Conclusions
Study results were used as entry data for management analysis to
ensure risk mitigation especially in the extraanalytical phase by
improving communication and training of medical staff in order to
increase lab performance
doi:10.1016/j.cca.2019.03.1057

More than 90% of the samples requiring re-dos were from the inpatients department. The primary causes of rejection included
clotted and haemolysed samples, quantity not sufﬁcient, wrong
sample, wrong container and doubtful integrity of samples. They
were attributed to incorrect sample collection practices (wrong
container, wrong barcode), incorrect phlebotomy practices for serum
samples (collection with needle and syringe, opening the cap of the
vacutainer, pushing the piston of the syringe, inadequate ﬁlling
resulting in altered plasma-anticoagulant ratio). This reﬂects inadequate training of the nursing personnel involved in sample collection
in the IPD.
Conclusions
Extensive training sessions on “Best Practices in Phlebotomy”
were organized for nursing staff every month. This was to ensure
training of all new staff and re-training of the existing personnel. In
addition, regular trainings were also imparted on appropriate sample
collection practices.

doi:10.1016/j.cca.2019.03.1058

M306
Outsourcing laboratory tests: Making a breakthrough control real

M305
Pre-analytical errors in the clinical laboratory: A risk assessment
analysis
S. Senguptaa, A. Handoob
a
Clinical Chemistry & Immunoassays, Laboratory Services, BLK Super
Speciality Hospital, Delhi, India
b
Laboratory Services, BLK Super Speciality Hospital, Delhi, India
Background-aim
Pre analytical variables account for 45-60% of the total errors in a
clinical laboratory. They are encountered principally in the following
areas: improper test request, misidentiﬁcation of the patient,
labeling errors, sample collected in unsuitable vacutainer/additive,
inadequate volume, compromised sample integrity and delayed/

D. Weinstein, B. Simkovitz, I. Heler, O. Cohen, G. Rashid
Meir Medical Center, Clalit Health Services, Kfar Saba, Israel
Background-aim
Meir Medical Center clinical laboratories catalog contains over
450 tests, in a wide range of ﬁelds. However, there are tests that
require a dedicated instrument, a special method of performance or
performed only at national centers. For this purpose, we have
established a process of tests delivery for outsourcing. The process
involves several factors within the hospital and outside it, including
hospital departments, lab reception ofﬁce, transportation unit and
the laboratories operating at the outsourcing sites. Accordingly, to
ensure its success, process control is required to provide efﬁcient and
continuous service. Our aim was to developed a process map in order
to locate control points and to establish a tight control on the whole
process.
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Methods
Several stages were deﬁned, including communication improvements with all outsourcing labs, a wide electronic lab catalog
updating and full documentation of all incoming outsourcing lab
result reports. We also preformed a trial period to test improvements
feasibility.
Results
As of June 2016, the control has entered into a deﬁned monthly
framework. The monthly control data for all 2017 was summarized
and analyzed. In terms of overall output, a 7% increase in number of
samples sent for outsourcing compared to 2016, 2509 samples in
2017 versus 2341 samples in 2016. In measuring the control process
performance, 99.1% results were obtained in 2017, 2435 results out
of 2456 of samples shipped for outsourcing. This is in comparison to
42% at the beginning of process map designing. In addition, by these
controlled processes we performed a full measurement of samples
turnaround time, from sampling transport date until the result
received from all outsourcing sites.

biochemistry and haematology were integrated and microbiology
separated. The 60.9% of stat laboratories were integrated in part with
laboratory core. Requests were done electronically by 75.6%. The
majority of laboratories (48.8%) had been 100-300 request/day with
1000-3000 tests/day. The 46.3% of laboratories were using International and conventional units in clinical reports. All laboratories
participated in internal and external quality assessment programs.
The vast majority of laboratories reported critical results (97.6%).
These values are established by consensus with clinicians (59%). Still
telephone was the main communication system (69%). Clinicians or
nurse were the responsible for receiving the critical value notiﬁcation (80%). The majority of laboratories validation was by laboratory
medical specialist and laboratory technician (31.7%) or only by
technician (24.4%). With regard to human resources, the vast
majority of stat laboratories have been one medical specialist
(biochemistry or analysis) (75%) and in some laboratories also there
were a microbiology or haematology specialist. In 75.6% there were a
specialist on call 24 hours/day by physically present or telephonically. Laboratory staff was consisted by technicians (100%) and
nurses (29.3%).
Conclusions

Conclusions
The outsourcing process is a central part of the laboratory services
for the medical staff, by enables comprehensive laboratory service
and continuity of patient’s treatment. Results shows we have
succeeded by tight control process to signiﬁcantly improve the
tractability of outsources lab results. In this way we have effectively
expanded the control limits of our clinical laboratory division, which
strives to continuously service improvements.
doi:10.1016/j.cca.2019.03.1059

M307
Survey on stat tests in Catalonia clinical laboratories
A. Arbiol-Roca, D. Dot-Bach
Laboratori Clínic Territorial Metropolitana Sud, L’Hospitalet de
Llobregat, Barcelona, Spain
Background-aim

This survey was helpful in order to know the state of the art in
stat tests laboratories in Catalonia.
doi:10.1016/j.cca.2019.03.1060

M308
Sigma metrics for assessing the analytical quality of the new
multi-test VITROS® XT chemistry products slides11*For presentation and demonstration purposes only. VITROS XT Slides are
currently under development and are not available to the public
or for sale until approved under the requirements of the
DIRECTIVE 98/79/EC OF THE EUROPEAN PARLIAMENT AND OF
THE COUNCIL of 27 October 1998 on in vitro diagnostic medical
devices and the respective regulatory requirements of the target
market.
M. Barbero, T. Dimagno, C. Graby, T. Huynh
Ortho Clinical Diagnostics
Background-Aim

In order to know the state of the art and new trends on Stat Tests,
the Catalan Association of Clinical Laboratory Sciences (ACCLC) did a
survey on the vast majority of Clinical Laboratories in Catalonia.
Methods
During 2017, the ACCLC distributed an online survey to 69
hospital laboratories. A web-survey with 12 point questionnaire was
sent to investigate: laboratory model, degree of computerisation,
human resources, quality control, validation of results and critical
results, among others. The collected information was analyzed.
Results
Survey participation was (41/69) 59%. There were 8 tertiary
hospitals (19.5%) (ε400 patients/day) and 21 secondary hospitals
(51.2%) (ε170 patients/day). There were 28 teaching hospitals
(68.3%) and 26 hospitals with Intensive Unit Care (63.4%). The
53.7% were public hospitals. The 68.3% of stat laboratories,

The new VITROS® XT Chemistry Products Slides (UREA-CREA,
ALTV-AST*, TRIG-CHOL*, ALB-TP*, GLU-Ca*, and TBIL-ALKP*) have
been developed with dual test capability for use on the VITROS XT
7600 Integrated System. The analytical performance of these new XT
assays has been evaluated for analytic quality using the sigma
metrics methodology.
Methods
For precision determinations, the total within-lab precision was
calculated with quality control and patient sample using two replicates
per day, twice per day over 20 days (total n = 80) following CLSI EP5
guidelines. For bias determinations, two different methods were used.
For the ﬁrst method over one hundred patient samples spanning the
measuring range were analyzed in singleton on a XT 7600 System
against a reference method. The data was analyzed following CLSI EP9
guidelines using a Passing-Bablok regression, and the percent bias was
calculated from the regression line. The second method used the
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College of American Pathologists (CAP) 2018 Chemistry survey ﬂuids
to calculate the percent bias. Two different allowable total error (TEa)
values (Ricos and CLIA) were used to calculate the sigma metrics using
the coefﬁcient of variation (CV) and bias as determined above: sigma
metrics = (TEa − %Bias)/CV.
Results
Using the regression equation from the patient samples to
determine Six Sigma quality, six of the XT assays (UREA, TRIG*,
GLU*, TBIL*, ALTV* and AST*) had greater than six sigma performance versus the Ricos TEa. Another three XT assays (CREA, CHOL*
and ALKP*) had greater than ﬁve sigma performance. The remaining
three XT assays (Ca*, ALB* and TP*) had less than three sigma
performance due to the very small Ricos TEa (2.55%, 4.07%, and 3.63%
respectively). When evaluating the assay quality versus the CLIA TEa
requirement, all assays except ALB* had greater than six sigma
performance and ALB* had greater than ﬁve sigma performance. The
results were substantially equivalent when the sigma metric were
determined using the CAP survey ﬂuids for the bias estimate instead
of the regression equation.
Conclusions
The data presented here demonstrate that the new XT MicroSlides on the XT Systems show excellent analytical performance for
precision and accuracy when judged using the Sigma Metrics
methodology against the CLIA TEa requirement.
doi:10.1016/j.cca.2019.03.1061

M309
Continuous monitoring and readjustment are required in quality
indicators and their speciﬁcations due to organizational changes
f

f

b

M.A. Llopis Diaz , C. Biosca Adzet , N. Serrat Orús , J. Minchinela
Gironaf, R. Ruiz Morere, M.I. Llovet Lombarteg, G. Busquets Soriah, M.
Montesinos Costah, A. Blanco Fontc, M. Simón Palmadaa, C. Perich
Alsinai, M. Ibarz Escuerd
a
Consorci del Laboratori Intercomarcal de l’Alt Penedès, Vilafranca del
Penedes, Barcelona, Spain
b
Laboratori Clínic (ICS) Camp de Tarragona, Hospital Universitari Joan
XIII, Tarragona, Spain
c
Laboratori Clínic Hospital, ICS-Metropolitana Sud, Universitari de
Bellvitge, Bellvitge, Spain
d
Laboratori Clínic ICS Lleida, Hospital Universitari Arnau de Vilanova,
LLeida, Spain
e
Laboratori Clínic L’Hospitalet, ICS-Metropolitana Sud, L’Hospitalet de
LLobregat, Barcelona, Spain
f
Laboratori Clínic Metropolitana Nord, (ICS) Hospital Universitari
Germans Trias i Pujol, Badalona, Barcelona, Spain
g
Laboratori Clínic Terres del Ebre (ICS), Tortosa, Tarragona, Spain
h
Laboratori Clínic Territorial de Girona (ICS), Spain
i
Laboratoris Clínics Hospital Vall d’Hebron (ICS), Barcelona, Spain

of Catalonian Health Institute (Spain) consensus after ten years of
experience.
Methods
Yearly average was recorded for each IQ and laboratory, and the
average of the yearly interlaboratory median was calculated to assess
intergroup evolution.
For samples, IQ formulas were modiﬁed, and the activity of the
most requested test in each type of specimen was chosen as
denominator: creatinine, complete blood cell, prothrombin time or
diuresis for serum, EDTA, plasma-citrate-coagulation (Plasma-CC),
and 24h urine sample, respectively. For serum and ﬁrst morning
urine sample, IQs were calculated respect to the total number of
requests to evaluate its evolution respect to the previous QS.
Hemolyzed serum sample QI was calculated differently with the
use of automated hemolysis index detection in all laboratories.
Results
QS for total errors in requests, requests with data missing and
total errors in samples improved (0.96% vs 1.3%), (0.82% vs 1.31%)
and (3% vs 5%), respectively. QS for total errors in serum with respect
to the total requests worsened (0.6% vs δ0.50%). QS for total errors in
ﬁrst morning urine improved (1.22% vs. 1.25%). Incorrect patient
data also improved (0.03%-0.01%), but could not reach desirable 0%
QS as sentinel QI.
New QS for total errors in different types of samples based on the
activity were: Serum (1.16%), EDTA (0.67%), Plasma-CC (2.29%) and
24h urine (8.81%), respectively.
Hemolyzed serum QI for primary care (2.07%-1.01%) and hospitals
(3.91%-1.71%) centers improved in the last year but the QS has not yet
been established due to the variability between laboratories.
Conclusions
The results of the QI will be used as new QS. Organizational
changes such as the fusion of hospital and primary laboratories may
have an impact on the results of the QI (increase in the number of
samples, changes in the sample containers, analyzers, etc.). A more
reliable denominator in different types of samples avoid that QI of
less frequent samples can be underestimated. The monitoring of QI
allows take actions to avoid occurrence of errors in order to increase
patient safety.
doi:10.1016/j.cca.2019.03.1062

M310
Communication of critical values in the clinical laboratory
I. Olmos Sanchez, L. Criado Gomez, S. Villanueva Curto, B. Perez
Sebastian, N. Seco Moro
HOSPITAL
Background-aim

Background-aim
The aim was to evaluate the evolution of preanalytical quality
indicators (QI) during 2014-2017 in order to evaluate quality
speciﬁcations (QS) previously established by the clinical laboratories

Introduction.
A critical value is the one which results of a
diagnostic test which expresses a medical situation that endangers
the patient´s life if there isn’t a proper intervention, hence the
importance of informing the clinician about it immediately
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Aim. To review and evaluate the reported critical values by means
of the existing protocol at the laboratory.
Methods
The critical values are analyzed retrospectively in a period of ﬁve
months.
Results
We obtained a total of 467 critical values, from which a
percentage of 44% were notiﬁed (No. 207). The rest of them weren’t
notiﬁed because they had similar previous values. Regarding the
action taken by the clinician, 23% (no=47) repeated the analytics,
20% (no=40) adjusted the medication, 12% (no=24) contacted the
patient and 9 %( no=19) sent the patient to the emergency service.
30% (no=63) no actions were taken by the clinician or they are
unknown because they are not shown in the clinical history.
Conclusions
In view of our results, we consider that our protocol is useful
because, thanks to it and to the rapport between the laboratory and
the clinical services, we have been able to resolve situations that
endanger the patients’ lives.
We are surprised by the fact that in sixty-three patients no action
was taken or it was not shown in their clinical histories. We objectify
that approximately half of them were admitted patients with glucose
and/or potassium alterations, on whom the action was probably
limited to clinical observation.
From the laboratory we plan to update our protocol by
conducting consensus surveys with the clinicians, with the aim of
continuing to improve the quality of care.
doi:10.1016/j.cca.2019.03.1063

M311

phase were sample rejection rate (SRR) which included number of
clotted specimen, haemolysed sample, insufﬁcient sample, wrong
tube/label and diluted sample. For analytical phase the indicators
were concordant proﬁciency testing (CPT), equipment uptime and
repeat testing. Turnaround time (TAT) compliance and critical alert
callout were included for the post-analytical phase. The trend was
observed for all QI for the two years. Data was collected into an excel
ﬁle for analysis and % performance compared over both the years.
SRR and TAT were evaluated with the sigma scale.
Results
A total of 1,414,244 (6, 90,751 in 2015 and 7, 23,493 in 2016)
specimens were received for testing. In 2015, 6564 (0.95%)
specimens were rejected giving a sigma level for SRR of 3.90. Sample
dilution was the most common pre-analytical error with a sigma
value of 4.2. Whereas in 2016, 4716 (0.65%) samples were rejected
giving a sigma level of 4.00 with haemolysed sample being the
common error giving a sigma value of 4.4. There was an improvement in proﬁciency testing from 97.7 % in 2015 to 99 % in 2016.
Equipment uptime also showed a signiﬁcant improvement from 91.1
% in 2015 to 96.8% in 2016. No. of samples for repeat testing however
increased from 0.30 % in 2015 to 0.40 % in 2016. A total of 80,554
(0.95%) samples were not meeting TAT in 2015 with a sigma level of
2.70. Whereas 42,158 samples (0.65%) were reported to not meet the
TAT in 2016 giving a sigma level of 3.10. For the critical values
communicated to inpatients within one hour an improvement from
97.8 % in 2015 to 98.9 % in 2016 was observed.
Conclusions
The results of our study indicate a general improvement for
most of the QIs. Most signiﬁcant improvement was found in the
pre- and post-analytical phase due to sensitisation of staff which
included training events and issue of informative documents to
decrease error of request data input. The use of quality indicators to
assess and monitor the quality system of the laboratory is an
important tool to assure the improving process and guarantee the
patient safety.

Evaluation of quality indicators by six sigma principle: Experience
at a tertiary care hospital

doi:10.1016/j.cca.2019.03.1064

S. Sharma, K. Taneja
Chacha Nehru Bal Chikitsalya, India

M312

Background-aim

Impact of total allowable error according to different recommendations on the risk management index of clinical chemistry tests

Quality in laboratory has a big impact on diagnosis and patient
management as 80-90 % of all diagnosis is made on the basis of
laboratory tests. The identiﬁcation of reliable quality indicators is a
crucial step enabling users to quantify the quality of laboratory
services. The ISO15189 mandates the implementation of quality
indicators. In this study we evaluated the performance of the
laboratory through some set of quality indicators. Sigma value
depicts the performance of laboratory and its quality measures.
Hence in the present study six sigma principle was applied to the
quality indicators to evaluate the clinical biochemistry laboratory
performance.

S. Szakony
Department of Laboratory Medicine, St Imre Teaching Hospital,
Budapest, Hungary
Background-aim
Contemporary quality control (QC) design focuses on minimizing
the risk of patient harm. Following new expectations we reviewed
the QC strategy for our 23 clinical chemistry tests.
Methods

Methods
The present study was conducted in the Department of Biochemistry at Medanta-The Medicity Hospital from January 2015 till
December 2016. The quality indicators (QI) for the pre-analytical

We have been using independent controls (Bio-Rad) for years. QC
results are evaluated using the Unity software (Bio-Rad). The
Westgard Advisor of Unity was used to select the QC rules for each
test. Since there is no national total allowable error (TEa)
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recommendation in Hungary, therefore the biological variability (BV)
data was used for TEa. BV minimum bias and imprecision was chosen
as default settings. Since September 2018, we have been able to test
Bio-Rad’s new Mission:Control (MC) software version 2, which
makes recommendations for the frequency of QC and calculates the
patient’s risk assessment.
Results
In the case of tests with Sigma N4 (16 tests), the risk management
index (RMI) was b1, which means a controlled risk. The initial settings
did not need to be changed in terms of QC rule and QC frequency
according to MC. But for tests with Sigma b4 (7 tests), RMI was N1. For
instance in the case of total protein the default setting resulted in RMI
4.03 (TEa: 5.45%, Sigma: 2.48, 1 daily QC, repeat 1:2s rule, 50 samples
per day, severity of harm: minor, probability of harm: 50%). As a results
of changes suggested by MC (3 QC per day, 1:2s rule), RMI decreased to
3.8. Leaving all other settings unchanged and increasing TEa to 6%
(Rilibak recommendation) Sigma was 2.82 and RMI was 1.59. Based on
MC suggestion (3 QC per day, 1:2s rule), RMI was reduced to 1.48.
Increasing TEa to 8% (SEKK recommendation), Sigma and RMI became
4.06 and 0.09 respectively. Following the CLIA recommendation (TEa:
10%), Sigma and RMI changed to 5.3 and b0.001 respectively. In the
latter two cases, there was no need for further action.

Results
The ﬁndings of the laboratory system assessment show that the
strongest areas of the country’s laboratory system at the policy and
regulatory level are “Coordination and management” and “Laboratory information system”. The laboratory-related coordination at the
Ministry of Health is well established and functional, and the
national laboratory data collection and analysis activity is centralized
and is implemented by the Center of Health Development of MOH.
Gaps are found in “Infrastructure”, “Regulations” and “Human
resources”. The poor result of “Infrastructure” is due to ﬁnancial
shortcomings. The main problems detected in the area of “Human
resources” include insufﬁcient ﬁnancial and organizational support
for the continuous education of laboratory workers, a shortage of
trained personnel and incomplete national registration system of
laboratory professionals.
Conclusions
1. A national regulatory body needs to be established for the
registration of all laboratories and laboratory professionals.
2. A formal continuous education system for laboratory professionals
should be set up.
doi:10.1016/j.cca.2019.03.1066

Conclusions
There are 2 to 11-fold differences between the loosest and the
tightest TEa values in the various recommendations. In 6 out of 7
tests, the default TEa (BV minimum bias and imprecision) was the
lowest of the optional values. Consequently the well-chosen TEa had
a greater impact on RMI than QC frequency or QC rules.
doi:10.1016/j.cca.2019.03.1065

M314
Are Mongolian laboratories ready for accreditation?
T. Enkhjargala, M. Koguchib, D. Khishigbuyana
Mongolian Association of Health Laboratorians, Mongolia
b
Sysmex Corporation, Japan

a

Background-aim
M313
Assessment of laboratory system in Mongolia
T. Enkhjargal, J. Dulamjav
Mongolian Association of Health Laboratorians, Mongolia
Background-aim
Medical laboratory is integral to many clinical decisions on
prevention, diagnosis, treatment and management of patient disease.
Therefore, the quality of laboratory services is paramount. One of
important factors that inﬂuence a laboratory’s overall activity is
support of policy makers. An assessment of the national laboratory
system in Mongolia will help to identify its strengths and gaps.

Accurate test results enable health professionals to make the right
diagnostic and therapeutic decisions. In order to demonstrate the
quality and reliability of their services, medical laboratories seek
accreditation to ISO 15189. There are more than 300 medical
laboratories in Mongolia, and only seven are accredited so far. We
have initiated a project to assist medical laboratories in their efforts
to obtain the accreditation. As a ﬁrst step of the project activity, we
carried out a gap analysis of laboratories.
Methods
Six laboratories representing private and public, urban and rural
medical laboratories are selected for participation in the project. The
gap analysis of the participant laboratories is carried out using an
Excel program that incorporates all ISO 15189 requirements.

Methods
Results
The questionnaire-based assessment of strategic organization and
support at the national level (e.g. deﬁning policies and regulatory
framework) was performed with participation of members of the
Laboratory professional council of the Ministry of Health of Mongolia
(MOH), MOH ofﬁcers in charge of diagnosis and reference services,
and ofﬁcers in charge of monitoring and assessment of health
servicesь and their answers were substantiated with related
documents. The assessment results were generated and analyzed
using an Excel questionnaire program, and scores below the 75%
limit were considered insufﬁcient.

The ﬁndings reveal that the participant laboratories are strongest
in the following categories: Organization and management, Quality
of examination results, Personnel and facility management and
Laboratory information management. The majority of the laboratories are hospital based, and their organization and management are
well established and functional mostly due to centralized administrative guidance. The concept of quality control is effectively adapted
in medical laboratories, and data management is usually in line with
the requirements. Weaker areas include Evaluation and audits, and
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Document control. Even though the laboratories do conduct
evaluations and control, they do not do it regularly and, most
importantly, do not keep records routinely, which cause the higher
gap rate.

M316
”Safety and hygiene” risk management in the quality approach—
Biochemistry Laboratory Experience of CHU Ibn RochdCasablanca

Conclusions
Policies to meet ISO 15189 requirements are in place in the
participant laboratories, but their documentation and records
keeping are insufﬁcient.
doi:10.1016/j.cca.2019.03.1067

M315
Design and implementation of quality control plans that integrate moving average and internal quality control: Incorporating
the best of both worlds
H. Van Rossum, D. Van Den Broek
The Netherlands Cancer Institute, The Netherlands

S. Aatfaoui, F. Boulhen, N. Kamal
Laboratory of Biochemistry of CHU Ibn Rochd of Casablanca, Morocco
Background-aim
Safety and hygiene are among the priorities of any medical
analysis laboratory, they are an integral part of any quality process,
including the ISO 15189 qualiﬁcation, it is an obligation in the
framework of the Moroccan regulation. The quality of performance
of a medical analysis laboratory is based on the control of its
organization and its processes. the neglect of security may cost a lot
to the laboratory : its reputation, the health of the staff and the
patients, the quality of the results, the biomedical material invested,
as well as the hygiene of the environment.
Methods

New moving average quality control (MA QC) optimization
methods have been developed and are available for laboratories.
Having these methods will require a strategy to integrate MA QC and
routine internal QC.

Initially, we began by structuring the risk management approach
using the 5M method, from which we extracted the main risk factors
for adverse effects. We identiﬁed them and calculated the criticality
of each by FMEA method, then we prioritized them by a farmer
diagram and we ﬁnalized our work with a plan of corrective and
preventive actions based on a collective brainstorming and experience other biomedical laboratories in managing these risks.

Methods

Results

MA QC was considered only when the performance of internal
QC was limited. A ﬂowchart was applied to determine, per test,
whether MA QC should be considered. Next, MA QC was examined
using MA Generator (www.huvaros.com), and optimized MA QC
procedures and corresponding MA validation charts were obtained.
When a relevant systematic error was detectable within an average
daily run, the MA QC was added to the QC plan. For further
implementation of MA QC for continuous QC, MA QC management
software was conﬁgured based on earlier proposed requirements.
Also, protocols for MA QC alarm work-up were designed to allow
detection of temporary assay failure based on previously described
experiences.

The main risks identiﬁed were biological risk, chemical risk,
physical risk, ﬁre risk and environmental risk. Prevention measures
for some of these risks were almost non-existent, while for others
the risk was unavoidable. Our action plan was based on this
prospective identiﬁcation and we started by highlighting the critical
risks ﬁrst, by initiating a prevention procedure based on the single
document and the moroccan regulations in the ﬁeld of security.

Background-aim

Results
Based on the ﬂowchart, 10 chemistry, 2 immunochemistry and 6
hematological tests were considered for MA QC. After obtaining
optimal MA QC settings and the corresponding MA validation charts,
the MA QC of albumin, bicarbonate, calcium, chloride, creatinine,
glucose, magnesium, potassium, sodium, total protein, hematocrit,
hemoglobin, MCH, MCHC, MCV and platelets were added to the QC
plans.
Conclusions
The presented method allows the design and implementation of
QC plans integrating MA QC for continuous QC when internal QC has
limited performance.
doi:10.1016/j.cca.2019.03.1068

Conclusions
The laboratory remains a sector with a wide variety of
occupational exposures and the assessment of occupational risks in
the face of these hazards is a regulatory obligation that everyone
must invest in.
doi:10.1016/j.cca.2019.03.1069

M317
Evaluation of the effect of more frequent reporting in analytical
performance through the use of an international external quality
assessment scheme
S. Doherty, G. Kansanaho, M. Rodríguez, L. Adams, S. Fitzgerald
Randox Laboratories Ltd., Crumlin, United Kingdom
Background-aim
To ensure reliable reporting of patient test results, the periodical
assessment of the analytical performance of the laboratories through
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External Quality Assessment (EQA) schemes is relevant. An EQA
scheme allows comparison of results of participant laboratories by
their methodology, instrument and reagent, which facilitates the
identiﬁcation of potential failures and inter-laboratory agreement to
ensure the test system accuracy needed to meet regulatory
requirements. Frequent reporting allows early identiﬁcation of
system errors and implementation of any necessary corrective
actions with minimum disruption to the laboratory. In this study
the EQA scheme, Randox International Quality Assessment Scheme
(RIQAS), was used to evaluate how the frequency in the reporting
affects performance of clinical chemistry parameters
Methods
General Clinical Chemistry Programme samples (52 parameters)
were assessed by participants either every 2 weeks or every month
depending on their chosen frequency option. The performance
indicators, %Deviation from the mean for comparison (%Dev) and
the Target Deviation for Performance Assessment (TDPA) were
studied. TDPA is a target %deviation which represents the lowest
average 10% of the most poorly performing participants, for any
given parameter, averaged over 1 year. The differences between
TDPA on bi-weekly and monthly frequencies were compared. The
parameter lipase was studied in detail to establish reasons for the
differences.
Results
For the majority of parameters (50 out of 52), the TDPAs for 2017
for samples assessed bi-weekly were smaller than for samples
assessed monthly. For lipase, the biweekly TDPA was 10.2%, while
the monthly TDPA was 21.3%. The average % deviation of lipase for
samples assessed biweekly was 1.56% (n = 12463) while the %
deviation for samples assessed monthly was 4.94% (n = 17791).
Other factors such as age of the samples, length of time of
participation in the programme, location of participants, method
and instrument did not have signiﬁcant impact in the reported trend

turnaround time (BC-TAT) can improve adequacy of antibiotic
treatment and prevent unnecessary and superﬂuous empiric
treatment
To achieve BC-TAT reduction, improve patient outcomes and
reduce unnecessary antibiotic consumption.
Methods
The study was conducted at Rambam Health Care Campus, Israel.
The microbiology laboratory (micro-lab) operates between 07:0020:00. On July 2016, an intervention was implemented to allow BC
processing 24/7, through collaboration between the microbiological
and STAT laboratories, computer and infectious disease divisions and
the hospital administration. Outside the micro-lab working hours, BC
are transferred to the STAT laboratory and are incubated in a satellite
incubator (Bactec FX-40, BD, USA), connected to the microbiological
laboratory information system (LIS). At the beginning of each
working day, the bottles are transferred to the main incubator
(Bactec FX, BD, USA) at the micro-lab for continued processing. A
hospital-wide education campaign was launched to encourage BC
delivery to the relevant lab 24/7 immediately after BC drawing.
Results
The time from BC drawing to its arrival to the laboratory during
nighttime decreased by 82% from 6.8 hours to 1.2 hours. During the
2-year period of the intervention, 642/15540 cultures, representing
4.1% of total cultures handling in the STAT laboratory, were signaled
as positive in the STAT laboratory, allowing immediate processing at
the micro-lab in the morning. BC-TAT, calculated as the time from
arrival to the micro-lab or STAT lab until results were reported to the
physician, were improved by 12% for positive and 4.5% for negative
BCs.
Conclusions

Conclusions

Our results demonstrate that collaboration between different
clinical laboratories can improve processes. Our next objective is to
examine the effects of the intervention on clinical outcomes and
antibiotic consumption.

The results from this report indicate a trend in the improvement
of the analytical performance by increasing the frequency of
reporting in the EQA RIQAS.

doi:10.1016/j.cca.2019.03.1071

doi:10.1016/j.cca.2019.03.1070

M318
Blood culture incubation 24 hour a day: Interdisciplinary
collaboration in a large tertiary Israeli hospital
J. Attiasb, M. Paula, M. Kaplanb, Y. Geffenb
a
Infections Diseases Department, Rambam Health Care Campus, Haifa,
Israel
b
Laboratory Department, Rambam Health Care Campus, Haifah, Israel
Background-aim
Sepsis is, the most severe manifestation of acute infection, can
cause multi-organ failure and ends in death in 30–50% of cases. Blood
cultures (BC) are considered the most sensitive method for detecting
bacteremia and are commonly obtained in patients with fever,
chills, leukocytosis, focal infections and sepsis. Short blood culture

M319
System performance evaluation of STA satellite max, new bench
top analyzer for the routine hemostasis lab
J.R. Palomo Martínez, M.á. Somoza López, R. Fernández Palomares, F.
García Gómez
Laboratorio Análisis Clínicos, Clínica CEMTRO, Madrid, Spain
Background-aim
The STA Satellite Max is a new bench top analyzer designed to
perform in vitro tests for the diagnosis and monitoring of disorders
related to hemostasis. It is meant for routine labs with small
hemostasis activity or can be used as back-up instrument in larger
organizations. It performs clotting, colorimetric and turbidimetric
assays.
Our laboratory was the ﬁrst European center to evaluate this new
instrument and assess its ergonomics along with reliability and some
analytical performances, under a routine-like setting of tests.
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Methods
Over 3 weeks, our lab had to test at least 30 patients’ samples on
STA Satellite Max each day, along with intra-assay reproducibility
and cross contamination evaluations, using citrated plasma samples
from patients.
Reproducibility was assessed over 10 replicate measurements on
prothrombin time (PT), activated partial thrombin time (APTT),
ﬁbrinogen (Fib), antithrombin (AT) and d-dimer (DDi) levels, using
STA-NeoPTimal 10, STA-Cephascreen 4, STA-Liquid Fib, STAStachrom ATIII 3 and STA-Liatest DDi respectively.
Cross contamination was evaluated by comparison of mean
results of 10 APTT tests measured in a raw versus 10 APTT tests
measured in combination with PT tests.

excluding the requests without diagnose, and we stratiﬁed them by
FC levels: b50 μg/g, 50-200 μg/g and N200 μg/g.
Results
We registered 10003 FC requests from January of 2013 until
September of 2018 (2013: 29, 2014: 483, 2015: 1425, 2016: 2341,
2017: 3179 and from January until September of 2018: 2549).
The sample of patients that were suspected or suffer from IBD
was formed by 3434 patients: 27% (911) FC b 50 μg/g, 25% (871) FC
50-200 μg/g and 48% (1652) FC N 200 μg/g. On the other hand, 2872
patients were not suspected to have IBD: 50% (1427) FC b 50 μg/g,
28% (800) FC 50-200 μg/g and 22% (645) FC N 200 μg/g.
Conclusions

Results
No major issue appeared when using the analyzer, during the
routine testing of patients’ samples.
Intra-assay CVs obtained were of 1.49%, 0.25%, 2.57%, 1.96% and
2.79% for PT (sec), APTT (sec), Fib (sec), AT (%) and DDi (μg/mL)
respectively.
Relative deviation of mean APTT during cross contamination
assessment was of 0.83%.
All those results easily meet acceptance criteria.

FC request has increased exponentially because it is not an
invasive method, its cheap to perform and it has a high sensitivity.
Moreover, a 48% of the patients that were suspected or suffer from
IBD have and active organic disease and a 25% are in the grey zone.
Otherwise, just a 22% of patients that were not suspected to have IBD
have an active organic disease and 28% are in the grey zone. In order to
that we should consider applying a demand management to FC request.
doi:10.1016/j.cca.2019.03.1073

Conclusions
STA Satellite Max shows good reproducibility and cross contamination results. Easy-going for work and reliable on the tests evaluated,
the instrument can be used in the hemostasis clinical laboratory.
doi:10.1016/j.cca.2019.03.1072

M321
HS troponin I performance characteristics on Alinity I in Karachi,
Pakistan
F. Kanani, A.H. Kazmi
The Indus Hospital, Pakistan

M320

Background-aim

Faecal Calprotectin as an evidence-based medicine biomarker of
inﬂammatory bowel disease

We recently shifted from conventional troponin I (c trop I) assay
to high sensitive troponin I (hs trop I) assay on Alinity i by Abbott
Diagnostics. Alinity i system has recently been launched internationally, and we are among the ﬁrst ones in Pakistan to adopt the assay
on this analyzer. Our objective was to to verify the performance
characteristics of hs trop I on two Alinity i analyzers.

M.A. Caro Miró, S. Gómez Vera, L. Herranz Arriero, J.J. Morales Lomas
Complejo Hospitalario Universitario de Badajoz, Spain
Background-aim

Methods
Inﬂammatory bowel diseases (IBDs), such as Crohn’s disease (CD)
and Ulcerative colitis (UC), are chronic diseases that result from the
inﬂammation of the lower gastrointestinal tract. These pathologies
are usually related to high risk of surgery and an increased risk of
colorectal cancer.
Calprotectin is a calcium and zinc binding protein implicated in
the regulation of the inﬂammatory process that represents about 60%
of soluble proteins of granulocytes cytoplasm.
Faecal Calprotectin (FC) is an evidence-based medicine biomarker
to diagnose IBD with a high sensitivity that can reduce unnecessary
invasive colonoscopies due to its ability to differentiate organic from
functional IBD. It is recommended to apply a grey zone between 50 and
200 μg/g and levels N200 μg/g are indicative of active organic IBD.

Precision: This was veriﬁed by running commercial controls at
three different levels in ﬁve replicates for ﬁve days.
Accuracy: External proﬁciency sample were run and results
compared to Architect group mean.
Sensitivity: Limit of Blank, Limit of Detection and Limit of
Quantiﬁcation were determined and compared to vendor claims.
Method comparison: 40 samples were analyzed for c trop I on
Vitros ECi and hs trop I on both Alinity I analyzers across entire
analytical measuring range (AMR).
Veriﬁcation of 99th percentile URL:
Hs trop I was performed on 40 healthy male voluntary blood donors
(20 on the each Alinity i). HbA1c and estimated creatinine clearance of
the donors were also determined to further deﬁne normality.

Methods
Results
We analysed the number of FC requests in our Hospital during
the last 5 years. Then we selected the patients that were suspected or
suffered from IBD and the ones that were not suspected to have IBD,

Precision study showed a precision of 5.6/5.7, 1.4/2.7 and 1.1/4.1
for Alinity i 1 and 2 at low, medium and high levels. The samples
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were within total allowable error in the CAP proﬁciency testing
survey when compared to Architect series, though with a negative
bias. Limit of blank was 0.93 and 0.27 ng/L and limit of detection was
1.7 and 0.7 ng/L on Alinity I 1 and 2 respectively. Limit of
quantiﬁcation was veriﬁed to be less than 5.1 ng/L as claimed (3.6
and 4.4 ng/L).The assay demonstrated a CV of less than 6% at 99th
percentile URL on both Alinity i. Passing Bablock between c trop I on
VItros ECi and hs trop i on the two Alinity i instruments showed a
slope of 0.988 (r = 0.99)and 0.921 (r = 0.96), (95% CI included 1.0)
with a negative intercept of 3.98 and 3.35, and no signiﬁcant
difference in mean concentrations. Hs trop I levels were below the
gender speciﬁc cut offs in all healthy donors, being undetectable in
35 out of 40 tested so far. It needs to be seen if 99th percentile URL
levels are lower in our ethnic group.
Conclusions
The performance characteristics of hs troponin I assay are veriﬁed
on Alinity i.
doi:10.1016/j.cca.2019.03.1074

Results
In all 27 clinical chemistry, and 13 immunoassay analytes were
tested. All clinical chemistry and immunoassay parameters met
manufacturer’s claims for precision, accuracy, linearity and reportable range on both Alinity c and i systems. In all 87.5 % of assays were
at greater than 5 and 6 sigma levels. CO2, Chloride and Free T4 were
between 4 and 5 sigma, while sodium and Free T3 were between 3
and 4 sigma.
Conclusions
Abbott’s claims for precision and accuracy were veriﬁed. In all
87.5 % of the assays evaluated were at more than 5 and 6 sigma.
Limitations of the study:
• Total allowable error margins have been set too wide by accrediting
bodies
• Extended analysis is required to give an accurate picture of the
instrumental and assay performance.
• Accuracy or true value should be judged against a reference
method.
doi:10.1016/j.cca.2019.03.1075

M322
Method performance veriﬁcation of Alinity c and i systems in
Karachi, Pakistan

M323

F. Kanani, M. Zubairi, A.H. Kazmi
The Indus Hospital, Pakistan

Continuous improvement of laboratory quality systems through
upper management support: Lodwar county referral hospital
(LCRH), Kenya experience

Background-aim
Alinity series was recently launched internationally with great
fanfare. We are among the ﬁrst in Pakistan to install Accelerator
a3600 and Alinity ci series as part of Total Laboratory Automation.
Initial studies published on Alinity ci have been carried out in Abbott
laboratories. Independent data is needed to verify manufacturer’s
claims. We aimed to verify performance speciﬁcations (precision,
accuracy, linearity and reportable range) of common quantitative
clinical chemistry and immunoassay parameters on two Alinity c and
i systems as per CLSI guidelines. Method veriﬁcation studies are the
exceptions rather than the rule in our part of the world.
Methods
The method performance was veriﬁed on two Alinity i analyzers.
• Simple and Complex Precision: These were determined by
running commercial controls at three different levels in ﬁve
replicates for ﬁve days. Mean, standard deviations and coefﬁcient of
variation were determined, and compared with the company claims.
• Accuracy: 3-7 proﬁciency testing samples of various levels were
tested in 3 replicates and results compared with Architect group
mean.
• Linearity/ Reportable Range: 7 levels spanning analytical measuring
range of parameters not having multi point calibrators were run in
3 replicates. Mean values at each level were compared to target
values to see if they were within total allowable error. Recovery and
linearity were calculated.
• Sigma metrics: Sigma metrics for the assays were calculated from
accuracy and precision (TAE-bias/CV).

J. Maragia Marcomic
Kenya -Ministry of Health and Sanitation, Turkana County, Kenya
Background-aim
Incognizant of Resolution AFR/RC58/R2 (2008) and Maputo
Declaration that emphasizes the strengthening of laboratory
system, the top management in LCRH resolved to implement and
bolster this noble course by enrolling LCRH laboratory in Strengthening Laboratory Toward Accreditation (SLMTA) process. Since
2015, the top-level management through the ofﬁce of the director
zealously committed itself to successfully compete at the international level of performance. It knew without management commitment, laboratory involvement and practice, the effort would be
stymied and abortive. This study is aimed at demystifying the
massive support the management has accorded the laboratory for
continual and sustainable improvement.
Methods
Before the SLMTA process commenced in LCRH, the management
was brought on board and sensitized about the entire process by the
experts with an aim of fostering commitment and buy-in. This was
fundamental in enlightening the management on how the process
will provide a controlled and efﬁcient high level of technical
competence and quality service to its customers. All the departmental heads that were directly or indirectly linked to the laboratory
were involved which included but not limited to Nursing head,
clinician, laboratory staff, and maintenance staff—towards the
mission of sustainable quality practices.
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Results
The Laboratory moved from zero to ﬁve stars in a period of three
years. Currently earmarked for accreditation. There was an overhaul
renovation, extension, and reorganization of laboratory ﬂoor plan for
optimal workﬂow. Equipment was put on the service contract and a
reduced equipment downtime from 30% to 2% due to controlled
temperature and periodic preventive maintenance. The management
engaged in resource mobilization and advocacy which increased staff
level from 8 to 15, participation in external quality assurance
schemes, a budget for commodities, training and mentorship. A
strong Lab-Clinical Interphase as evidenced by joint CMEs, improved
inter-professional communication, improved quality of diagnosis,
notiﬁcation of critical lab results, joint MDTs, timely results
submission, joint ward rounds, Mentorship of HCWs on proper
documentation in lab request forms

= 120; SD 63 mins) and 164 minutes (n = 11; SD
tively. During three periods of prolonged CSF TAT
there were 17, 52 and 61 cases of ABID in the BTS
cases of CSF at the same time. This correlated with
300 and 246 minutes, respectively.

90 mins), respecduring the night,
versus 1, 2 and 3
a CSF TAT of 262,

Conclusions
Our analysis showed a relationship between BTS workload, long
CSF TAT and manpower. During periods where a single technologist
was on duty and the BTS workload was high, the TAT for CSF was
prolonged. Our root cause analysis and value stream maps showed
that workload numbers provide superﬁcial information but a deep
dive into test complexity showed involvement to prolonged TAT.
These tools can also be used to imply a future state that can meet the
intended service level by process improvements and optimisation
that will result in a faster diagnosis and improved patient outcome.

Conclusions
doi:10.1016/j.cca.2019.03.1077
Management commitment and laboratory staff teamwork is an
impetus in continual and sustainable laboratory quality management
system.
doi:10.1016/j.cca.2019.03.1076

M325
Assessment of the performance of two quality control materials,
in-kit and a new third party control, for anti-Müllerian hormone
in cobas e411 analyzer

M324
Using quality improvement tools in the investigation of prolonged turn around time and improving the efﬁciency in the core
laboratory
E. Lee, A. Omar, M. Luceri, M. Hey, W.W. Chey, M.S. Wong
Department of Laboratory Medicine, Khoo Teck Puat Hospital, Singapore

M. Simón Velasco, N. Rodríguez Roca, M.J. González Villalba, P.
Fernández-Calle, A.L. Qasem Moreno, M. Gómez López, V. Escribano
Hernández
Laboratory Medicine, La Paz University Hospital, Spain
Background-aim

Khoo Teck Puat Hospital is a 626 bed Acute Care hospital that
employs multi-skilled technologists to run the core laboratory during the
night shift (2100h to 0900h the next day). During this shift, one medical
technologist manages both the Blood Transfusion Services (BTS) and
Cerebrospinal Fluid (CSF) analysis. Upon monthly review of CSF Turn
Around Times (TAT), there was a consistent and distinct prolonging of
TAT during this shift. The two hour Key Performance Indicator for CSF
TAT was prolonged to as much as 300 minutes for 12.4% of the total daily
workload compared to 63.6% of the night workload.

The anti-Müllerian hormone (AMH) is an established biomarker
for assessing ovarian reserve; consequently, it requires accurate AMH
measurements. The strategy of internal quality control to assure
analytical performance can be assessed by in-kit (IK) controls,
supplied by the manufacturer or by third party (TP) controls,
unafﬁliated to the reagents and calibrators used in the measurement.
Therefore, TP controls have distinct advantages; they can detect a
shift due to degradation of the calibration materials and avoid
releasing erroneous patient results.
The aim of this study is to compare the ability of an IK to a TP
control in order to detect possible changes in instrument
performance.

Methods

Methods

Data on the total number of samples received and the TAT for the
tests performed by technologists in a 24-hour cycle was collected from
the Laboratory Information System for a period of one month. We
used Lean methodology and Quality Improvement tools to identify the
various contributors and potential root causes. A relationship map was
plotted over 24 hours incorporating Blood Transfusion and CSF
workloads, their respective TATs and manpower allocation.

PreciControl AMH Plus (IK) (Roche) is a lyophilized equine serum
matrix in two concentrations ranges. The new Liquichek AMH
Control (TP) (BioRad) is a liquid serum of human origin, in three
concentrations ranges. Both controls were stored in aliquots of 150
μL at − 20°C. Materials were processed over a period of 2 months,
two days a week by duplicate (n = 22), using one reagent lot and
two different calibrations, on the cobas e411 analyzer
(electrochemiluminescence ECLIA). Statistical analysis was performed using Microsoft Excel.

Background-aim

Results
There were 129 requests for CSF and 1019 requests for Blood
Typing and Antibody screen during this period. Of the 1019 antibody
screens performed, 981 subsequently required Antibody identiﬁcation
(ABID). The average daily TAT for CSF was 130 minutes (n = 129, SD
76 mins). The CSF TATs for day and night shifts were 111 minutes (n

Results
The assigned values of the two levels of control materials for IK
and TP were 0.76 ng/mL vs 0.95 ng/mL and 4.64 ng/mL vs 4.56 ng/mL
respectively.
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The imprecision (coefﬁcients of variation) obtained were 7,58% and
3,28% for the IK, while TP controls showed lower results 2,35% and 3,06%.
The IK control presented a bias of −5.12% at low level and 2.84%
at high level. A bias of −2.65% and −3.86% were obtained in both
levels of TP control respectively.
Conclusions
Both control materials presented adequate assigned values
concentrations, which monitor assay performance at different
medical decision levels. TP appears to be more stable than the IK,
probably due to its liquid stable presentation that minimize pipetting
error. Both materials showed a negative bias in the concentration
near to the clinical decision level used for assessing the ovarian
reserve, being less noticed in the TP control, maybe due to its human
origin. The new Liquichek AMH Control (TP) of BioRad can be an
adequate alternative to monitor the measurement of AMH.

period were resolved, providing reassurance in the service provided.
Sebia had conﬁrmed the loan instrument would be the analyser
permanently used, meaning installation and validation requirements
had been met.
Procurement proved to be problematic and time consuming,
delaying the implementation of CE by several months.
The ﬁnal roadblock was that of IT interfacing and validation, which
required a good deal of planning and organisation to ensure “go-live”
was successful. This resulted in a further delay in switching over to
reporting via CE, however the transition occurred in May 2018.
Conclusions
The transition between technologies was smooth, with no
signiﬁcant issues encountered.
doi:10.1016/j.cca.2019.03.1079

doi:10.1016/j.cca.2019.03.1078
M327
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Moving average quality control—Practical experience

Making the switch from high performance liquid chromatography (HPLC) to capillary electrophoresis (CE)—The Edinburgh
experience

M. Vershininaa, N. Steriopolob, V. Ibragimovab
a
FSAI “National Medical Research Center for Children’s Health” of the
Ministry of Healthcare of the Russian Federation, Moscow, Russia
b
FSBI “Central Clinical Hospital with Polyclinic” Department for
Presidential Affairs (of the Russian Federation), Moscow, Russia

P. Ryan
NHS Lothian, Livingston, United Kingdom

Background-aim
Background-aim
The haemoglobinopathy laboratory at the Royal Inﬁrmary of
Edinburgh provides a screening service for the South East of
Scotland, testing approximately 4000 patient samples annually.
Historically the service has been provided using high performance
liquid chromatography (HPLC), however the department has recently changed to capillary electrophoresis (CE).
The change to CE was driven by several factors: the current contract
with the HPLC supplier was due to expire, an increased awareness of
the need for a contingency due to ISO15189 requirements and the
need to future-proof against possible workload rises.
There were several barriers to overcome in changing methods.
The primary barriers related to resistance to change within technical,
scientiﬁc and medical staff groups, however there were also logistical
barriers e.g. installation/maintenance, procurement/ﬁnancial issues
and IT integration.

The use of traditional quality control in hematology testing with
use of the commercial control blood has several drawbacks:
expenses, problems with appropriate storage, stored material may
slowly deteriorate even if maintained in an appropriate manner, the
short shelf life, the inter-vial variability.
In addition, the control blood is the material that consist of
stabilized red blood cells, latex particles instead of white blood cells,
animal platelets and other cells and particles. So it is very far from
the real patient’s blood. Recently, there has been renewed an interest
in quality control algorithms using patient samples: moving average
(MA) algorithm.
In our laboratory, the MA algorithm is being implemented in
addition to the use of the commercial control blood.
Methods

A CAPILLARYS 2 FLEX PIERCING instrument was provided by
Sebia on loan, allowing laboratory staff to become familiar with use
of the equipment and interpretation of the results. A period of
evaluation was carried out over 4 months where all samples received
for HPLC screening were also tested by CE. Over this period, over
1500 samples were tested, providing results covering common
variant haemoglobin traits and several variations of disease states.

Samples (sp) of patients with EDTA received from the hospital
departments. Exclusion criteria: age b 12 and N 86 years, patients
with hematology disorders and under chemotherapy.
The study of blood (EDTA) of patients was carried out on the
hematological analyzer CELL-DYN Ruby (Abbott Diagnostics). For
daily quality control used control blood CBC-3K (R&D Systems) and a
standard set of rules Westgard.
Measurements of leukocyte count (WBC), erythrocyte (Er),
platelet (Plt) and hemoglobin concentration (Hgb) were chosen as
a model.

Results

Results

The CE results agreed with the HPLC results, providing conﬁdence
in the method.
Logistical barriers were also addressed through this loan instrument, as technical difﬁculties encountered during the evaluation

Based on the available capabilities for the calculation of MA, an
approach was chosen with direct calculation of the sample average
and truncation limits, corresponding to the reference intervals of
WBC, Er, Plt, Hgb.

Methods
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At the ﬁrst stage, we retrospectively estimated the average value
of hematological tests for our patient population (WBC – 13 059 sp,
Plt – 15 347 sp, Er – 14 031 sp, Hgb – 11 801 sp), for HGB and Er
additionally with sex stratiﬁcation (male - 4 473 sp and 6 091 sp;
female – 7 328 sp and 7 940 sp respectively).
Further, on the basis of the obtained averages, operational control
charts (MA-chart) were built. The accuracy requirements were the
same as for the control blood charts (LJ-chart). Daily mean values of
patients with appropriate inclusion criteria and results within
reference intervals were calculated. Daily average number of patients
is: WBC, Plt - 80-100; Er, HGB male – 30 – 40, Er, Hgb female – 50 –
60.
MA-chart analyzed together LJ-chart for decision-making about
the correctness of the obtained results of hematological analysis.
Conclusions
The following preliminary conclusions were drawn:
• Long-term CV can be calculated from MA-chart data.
• MA-chart allows to detect lot to lot variability of reagents, which is
impossible for the control blood due to the short shelf life.
• MA-chart is sensitive to changes in the surveyed population
• MA-chart can be an indicator of the unsuitability of the control
blood for further use (especially for Plt).
doi:10.1016/j.cca.2019.03.1080

M328
Clinical laboratories´ imprecision and bias evolution 2003–2018,
from an external quality assessment scheme overview
C. Raspagliesia, K. Isaacka, S. Quirogac, L. Del Vecchiob, C. Fenilib, M.
Torresb
a
Carrera de Especialización en Bioquímica Clínica, Departamento de
Análisis Clínicos, Hospital Universitario CEMIC Centro de Educación
Médica e Investigaciones Clínicas, Buenos Aires, Argentina
b
CEMIC Programa Buenos Aires, Instituto Universitario CEMIC, Argentina
c
Departamento de Análisis Clínicos, Hospital Universitario CEMIC Centro
de Educación Médica e Investigaciones Clínicas, Buenos Aires, Argentina
Background-aim
ISO 17043 accredited Buenos Aires Program (ProgBA) is an
External Quality Assessment Scheme (EQA) founded in 1979, with
more than 1000 Latin American laboratories. ProgBA evaluates
quality of results through cumulative indicators for assessing
performance. The aim is to compare the measurement´s state of the
art of some clinical chemistry and immunoassays analytes included
in ProgBA between years 2003 and 2018.
Methods
Lyophilized human sera samples, prepared from repeated pools
were sent to participating laboratories for monthly process. 46
analytes were included in the group: Cholesterol, Glucose, Creatinine, Bilirubin, Uric acid, Amylase, CPK, AST, ALT, Calcium, Magnesium, Iron, LDH, ALP, Proteins, Sodium, Potassium, Triglycerides, GGT,
Urea, Albumin, HDL, TSH, FT4, T3, T4, FSH, LH, Estradiol, Cortisol,
Testosterone, Progesterone (P4), Insulin, Prolactin, Ferritin, PSA, CEA,
IgE, HCG, AFP, Ca125, CA15-3 Ca19-9, 17-OHprogesterone, SDHEA,
Androstenedione (AD). For performance comparison through time,
we considered yearly 50% percentile (pCV50%) average laboratory

imprecision and its corresponding 50% percentile average bias
(pB50%).
Results
Mean group imprecision decreased 41.9% except for P4 that
increased 36.4%. Mean group bias decreased 45.9%, except for Ca19-9
that increased 114%, P4 41%, AD 28% and SDHEA 12%. Major
difference was observed in insulin, pCV50% and pB50% decreased
72% and 73% respectively.
Conclusions
Measurement quality improved both in imprecision and harmonization; this can be attributed to advances in technology and
platforms, clinical guidelines and laboratory quality awareness.
Clinical chemistry analytes, which have traceability to international
reference standards, demonstrate greater harmonization than immunoassays in general. P4 performance may be due to introduction
of new assay design by a major method. Increase in pB50% for Ca 199 and SDHEA may be attributed to one major method, not
harmonized with the rest. For AD, an important difference between
automated and manual methods increased pB50%. Laboratory
performance evolution helped to achieve more reliable and reproducible results having a positive impact on patient safety.
doi:10.1016/j.cca.2019.03.1081

M329
Quality management system in ﬂow cytometry unit from a
clinical laboratory. Implementation of international organization
for standardization (ISO) 15189
B. Álvarez Flores, R. Guillén Santos, M. Medrano Élez, B. Soto Del
Pecho, J. García De La Fe, L. Conejo Sánchez, F. Cava-Valenciano
Laboratorio Central de la Comunidad de Madrid, BRSalud, Spain
Background-aim
The Laboratory accreditation veriﬁes laboratories have an appropriate Quality Management System (QMS). International Standard
(ISO) by ISO 15189 has been applied in clinical laboratories in many
areas like biochemistry, immunology, pathology and microbiology. In
ﬂow cytometry, recently there are more laboratories in the need of
implementing these quality systems but is not easy because ﬂow
cytometry is a very ﬂexible technique in which it is not easy to ﬁnd
standardization in the use of the reagents, protocols, instruments
and even criteria of acquisition of the events of each sample.
Our objective is explain our experience in the implementation of
standard 15189 in the study of T lymphocyte subpopulations and in
the study of HLA-B27 and the challenges we had to overcome to
obtain and renew the quality system.
Methods
For the quality control of the cytometers we use CS&T beads (BD)
and for the cytometer calibration 7 Color Setup Beads (BD). For the
acquisition and the analysis, we use BD FACSCanto Software and the
reagents Multitest CD3/CD8/CD45/CD4 and HLA-B27 Kit (BD). We
had to participate in external quality controls (EQC) and to use
internal controls (Multicheck CD4 and CD4 Low multicheck) using
Two 8 Color ﬂow cytometers (BD FACSCanto II). We needed to
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perform the validation test of the method, as well as records of
equipment maintenance, incidents, improvement actions, personnel
training, Standard Operating Procedures, equipment and program
manuals, technical data sheet, and more information such as external
documentation, degrees of compliance and veriﬁcation of internal
controls.
Results
We obtained accreditation UNE-EN ISO15189 by the National
Accreditation Entity with the following scope:
Name Description
CD4 % Percentage of T CD4 T lymphocytes
CD4 lymphocytes Absolute counts of T CD4 cells (cells/mm3)
CD8% Percentage of CD8 T lymphocytes
CD8 lymphocytes Absolute counts of T CD8 cells (cells/mm3)
CD3 % Percentage of CD3 T lymphocytes
CD3 lymphocytes Absolute counts of T CD3 cells (cells/mm3)
CD4/CD8 Ratio CD4/CD8
HLA-B27 HLA-B27
Conclusions
We obtained the ISO 15189 accreditation for the proposed
achievements but we had to deal with some obstacles like the
absent of internal control for the study of HLA-B27. The implementation of ISO 15189 has been useful to work correctly and a way
according to the established standards, but also for the control of
risks. The next challenge is to accredit the ISO 15189 in hematological pathologies, for which we will need greater standardization in
the procedures (preanalytical, analytical and reporting) and the
obtaining of EQC that allow us to perform an adequate intercomparing to the concrete pathology that we want to accredit. For
this purpose, Euroﬂow system could be useful since it has standard
procedures for the processing of samples, calibration and analysis
described in detail.
doi:10.1016/j.cca.2019.03.1082

M330
Economic impact of a protocol on adequacy of procalcitonin
demand
R. Coca Zuñigab, A. González Rayaa, M.L. Hortas Nietoa, E. Martín
Sálidoa, G. Callejón Martína, A. Lendinez Ramireza, M. Cantero
Sancheza
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim
Procalcitonin (PCT) is a very demanded test in the emergency
units with a high economic cost (8 euros/determination). The
synthesis of PCT can be induced directly by bacterial endotoxins or
indirectly by proinﬂammatory cytokines, so it constitutes an early
marker of systemic bacterial infections. According to several studies,
PCT begins its elevation only 4 hours before the C-Reactive Protein
(CRP) does.
The objective of this work is to evaluate the impact of the
implementation of a protocol of action in the control of the demand
of requests of PCT in the emergency laboratory in function of several
CRP values cut-off points (5, 10, 15, 20 and 25 mg/L).

Methods
A retrospective descriptive study of the determinations made
during six consecutive months has been carried out, the data have
been obtained from Modulab (Werfen), our laboratory information
system (LIS). The determination of CRP was performed in an
Architect c16000 system (Abbott) by immunoturbidimetry and the
determination of PCT in a Cobas E411 system (Roche) by chemiluminescent immunoassay (ECLIA).
Results
In the period of the study, 11,080 requests with CRP and PCT
were requested and jointly determined. 14.8% (1,640) of these, had a
CRP result b5 mg/L, 21.8% (2.418) CRP b10 mg/L, 26.8% (2,972) CRP
b15, 31,3% (3,466) CRP b20 mg/L and 34.7% (3,842) CRP b25 mg/L.
89.9% of the patients with CRP b5 had a negative value of PCT
(b0.5 ng/mL), 90.3% with CRP b10, 89.6% with CRP b15, 88.8% with
CRP b20 and 87.5% with CRP b25.
PCT was positive in patients with CRP b5 in 10.1% of cases, with
CRP b10,9.7%, CRP b15, 10.7%, CRP b20, 11.3%, and CRP b 25 12.5%.
If a ﬁlter is established in order not to perform the PCT
determination (unless there is a high clinical suspicion) depending
on the level of CRP, it is estimated that it could mean an annual
saving of 26240 euros (CRP b5), 38688 euros with CRP b10), 42624
euros with CRP b15), 55456 euros with CRP b20) and 61472 euros
with CRP b25).
Conclusions
With CRP cut-off points b5, b10 and b15 mg / L, similar results are
obtained (in %), being the CRP point b10 with which we obtain the
best results (90.3% of negative PCT).
When the CRP value increases (b15, b20 and b25), the data gets
worst, which, in our opinion, we do not recommend to base the ﬁlter
on CRP values higher than 10 mg/L.
We believe that the lowest impact for patients (9.7% of PCTN 0.5
ng / mL) is achieved using a CRP value b10 with a substantial
annual saving (direct cost 38.688 euros), since the number of
determinations that are saved is much higher than the cut-off point
CRP b5 and that difference is not maintained with the CRP cut b15.
We must remark that this protocol would be a base to start
working and to which other parameters such as the number of
leukocytes could be added and always recommending the determination when there is a high clinical suspicion.
doi:10.1016/j.cca.2019.03.1083
M331
Performance evaluating of Abbott 25-OH-vitamin D assay: comparison with HPLC and LC-MS/MS systems
E. Avcia, R. Nara, S. Demira, H. Senolb
a
Medical Biochemistry Department, Faculty of Medicine, Pamukkale
University, Denizli, Turkey
b
Medical Biostatistics Department, Faculty of Medicine, Pamukkale
University, Denizli, Turkey
Background-aim
Vitamin D deﬁciency is a worldwide health problem caused
mainly by insufﬁcient exposure to sunlight and dietary intake.
Vitamin D deﬁciency represents several clinical ﬁndings such as
muscle weakness, orthostatic hypotension, eczema etc. Liquid

Abstracts / Clinica Chimica Acta 493 (2019) S497–S532

chromatography-tandem mass spectrometry (LC-MS/MS) as the best
method for quantifying vitamin D metabolites due to improved
sensitivity, accuracy, and reproducibility. High-Pressure Liquid
Chromatography (HPLC) can effectively separate 25-hydroxyvitamin
D3 [25(OH) D3], D2 [25(OH) D2], and other Vitamin D metabolites.
Abbott diagnostic claimed, their 25- OH Vitamin D assay could
determine 25(OH) Vitamin D metabolites, with excellent accuracy
and sensitivity. In the present study, we aim to investigate the
performance of Abbott 25-OH-Vitamin D assay in contrast to HPLC
and LC-MS/MS.

a

Cellule de Bio-Informatique (CBI), CHU de Bordeaux, Bordeaux, France
Direction des Services Informatiques (DSI), CHU de Bordeaux, Bordeaux, France
c
Laboratoire de Biochimie & Cellule de Biologie Délocalisée (CBD), RMSB
UMR5536 CNRS-Université Bordeaux, CHU de Bordeaux, France
d
Laboratoire de Biochimie & Cellule de Biologie Délocalisée (CBD), CHU
de Bordeaux, Bordeaux, France
e
Service du Biomédical, CHU de Bordeaux, Bordeaux, France
f
Technical Specialist Department, Werfen, Paris, France
b

Background-aim
Methods
We randomly have chosen 80 serum specimens from the patients’
samples pool during four days period. Serum specimen aliquoted
into three parts and analyzed with immunoassay [Abbott Architect i2000 (Abbott Park, IL, USA)], HPLC and LC-MS/MS systems [Zivak
HPLC and Zivak Tandem Gold Triple quadrupole (Istanbul, Turkey)].
Continuous variables were expressed as mean ± standard deviation
(SD), median (minimum-maximum values) and categorical variables
as number and percent. Shapiro–Wilk tests were used for testing
normality. We used kappa analysis to evaluate agreement between
gold standard and HPLC and IA measurements. Sensitivity, Speciﬁcity, Negative and Positive predictive values were used f to analyze
the performance of HPLC and IA measurements. Wilcoxon signed
rank test was used for determining the difference between gold
standard values and other technics. Venn diagrams were used to
examine consistency between 3 methods. All statistical analyses
analysed by SPSS, 24.0 and p-value less than 0.05 was considered
statistically signiﬁcant.
Results
We accepted deﬁciency/insufﬁciency/sufﬁciency/toxic levels respectively 0-10& 10-20& 20-70&N70 (ng/ml) those were deﬁned by
World Health Organization (WHO). Patients’ age means value was
the 50.2±17.69 year. D vitamin mean values 21.2±14.49 nmol/L,
HPLC was 22.72±14.83 nmol/L and IA 19.45±14.73 nmol/L. There
was strong accordance among three-assay method. As a gold
standard method LC-MS/MS, sensitivity, speciﬁcity, positive and
negative predictive values for HPLC and IA were respectively 88.993.3%, 94.3-82.9%, 95.2-87.5%, and 86.8-90.6%.

CHU de Bordeaux is a large teaching hospital in France with a
robust, decentralized POC testing (POCT) program. Management of
decentralized blood gas testing across a network of acute care
settings and a vast number of operators (more than 800) requires a
rigorous quality framework, close partnership between the lab and
clinical areas and reliable technology to ensure success.
This analysis describes the management of 12 GEM® Premier™
4000 and implementation of 7 new GEM Premier 5000 blood gas
analyzers networked to GEMweb® Plus 500 Custom Connectivity
(Instrumentation Laboratory) in acute care settings across two
hospital sites using ISO 22870 framework.
Methods
Three dedicated lab technicians supported the roll-out of the new
blood gas analyzers using ISO 22870 framework to meet the clinical
and quality requirements of each area throughout the pre-installation, validation and go-live phases. The process required a close and
constant partnership between the laboratory, clinical care services,
biomedical staff, material management, suppliers and many other
stakeholders. Pre-planning included: deﬁnition of requirements,
compliance, connectivity, patient records, method validations, document management, competency training, and consumables, among
others. All phases of the roll-out examined key quality indicators to
measure success.
Results

In deﬁciency clinic, IA more compatible then HPLC with the gold
standard. HPLC was successful in insufﬁciency than the IA method. In
the present study Abbott 25-OH-Vitamin D assay is appropriate for
determining Vitamin D status.

The 7 new GEM Premier 5000 analyzers were added to the
network in less than 6 months, with a carefully executed quality
plan. Over 495 care staff in 10 sectors were trained as a part of the
program. Management and implementation of the new systems
were facilitated by the built-in risk management features of the
GEM Premier 5000 with iQM2 and GEMweb Plus, speciﬁcally as
it pertained to quality management (including COFRAC reports),
error detection, device management and operator competency
training.

doi:10.1016/j.cca.2019.03.1084
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Point-of-care (POC) deployment and management of blood gas
analyzers following an international organization for standardization (ISO) 22870 quality framework
G. Castaingd, C. Terrald, N. Berthond, R. Viaudd, S. Senrensb, M.
Galvezb, J. Domingorenab, D. Rouxb, J. Hauraye, J. Redine, J. Catele, Q.
Vua, S. Brandf, L. Dusseaua, M. Beauvieuxc

Implementation and management of a broad blood gas program
requires rigorous quality standards, processes and technology. Active
collaboration of the main clinical and laboratory stakeholders in a
decentralized roll-out is fundamental. GEM Premier analyzers tied
into GEMweb Plus can be effective tools to facilitate accreditation
compliance and decentralized testing management, particularly as it
pertains to risk-management requirements.
doi:10.1016/j.cca.2019.03.1085
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Evaluation of automated quality control (QC) feature of Alinity ci
System

Implementation of a system of management of quality preanalytical

N. Kumproaa, S. Promnucha, P. Bumrungpola, S. Punprasita, C. Chenb,
S. Vanavanana
a
Division of Clinical Chemistry, Department of Pathology, Faculty of
Medicine Ramathibodi Hospital, Mahidol University
b
Scientiﬁc Services, Abbott Laboratories

L. Criado Gomez, N. Seco Moro, S. Villanueva Curto, M.B. PÉrez
Sebastian, J. Reig Del Moral
Laboratorio Analisis Clinicos, Hospital Universitario de Móstoles, Spain

Background-aim

The pre-analytical phase is the most critical in the clinical
laboratory. Around 70% of errors occur, affecting signiﬁcantly to
the safety of the patient. The aim of our study was to establish a
system of management of the pre-analytics incidents and check if
we comply with the quality speciﬁcations given by the SEQC in
2017.

To evaluate the automated QC feature of Alinity ci system (Abbott
Laboratories) and its beneﬁts in laboratory operations.
Methods
A Sigma metric study was carried out on 4 immunoassays and 7
clinical chemistry assays to compare automated QC mode with
manual QC using Technopath multiconstituent control materials.
Sigma metric values were calculated based on 5-day precision and
the bias of the mean values against target values to assess the
quality of QC results. In the automated QC mode, controls were
pipetted and tested directly from the onboard control vials. The
control lot number, target values and range were read by the
instrument from the barcode of the vials. In the manual QC mode,
controls were manually pipetted into sample cups prior to testing
in each run. A manual input of the control lot number, target values
and range was also required. The performances of precision, sigma
metrics and turnaround time were evaluated on both QC modes.
The turnaround time was determined as the cumulative time of the
QC procedure from the QC material preparation through QC test
completion.
Results
The precision and sigma metrics resulting from automated QC are
comparable with those from manual QC mode. The within-laboratory
precision for the 7 assays ranged from 0.52% to 3.95% CV for
automated QC and from 0.41% to 3.31% CV for manual QC. Ninetyone percent of the assays tested on the automated QC mode (or 10
out of 11) and 82% on the manual QC mode (or 9 out of 11) were
found to be operating at 5 Sigma or above. Time savings of 22.3%
were achieved by using the automated QC mode as compared with
manual QC.
Conclusions
While the precision and Sigma-metrics performances were
comparable between the automated and manual QC modes, the
automated QC feature of Alinity ci System enables the saving of time
in daily QC procedure and increase of walkaway time, leading to a
reduced labor requirement, improved turnaround time and enhanced operational productivity.
doi:10.1016/j.cca.2019.03.1086

Background-aim

Methods
Computer tests representing the following incidences were
created: erroneous identiﬁcation, not received serum samples, not
received urine samples, inadequate serum samples, and hemolyzed
sample.
The speciﬁcations were established:
1. Number total of rejections/number total of analytical requests
(NT) (%) (optimal 1.39, desirable 2.21, minimum 3.16)
2. Number of discrepancies in identiﬁcation/NT (%) (O 0.001, D 0.01,
M 0.032)
3. Number of serum samples rejected/number of creatinine determinations (NTC) (%)(O 0.448, D 1.16, M 2.09)
4. Number of not received serum sample / NTC (%) (O 0.09, D 0.18, M
0.33)
5. Number of hemolyzed sample / NTC (%) (O 0.218, D 0.73, M 1.67)
6. Number of inadequate serum sample / NTC (%) (O 0.005, D 0.035,
M 0.098)
7. Number of not received urine sample / number of determinations
with urine (urianalysis and/or biochemistry( (%) (O 1.848, D 3.106,
M 5.01)
8. Number of not received urine sample / NT (%) (O 0.342, D 0.825, M
1.351)
He was carried out in the full year 2018, and quarterly way of
seven primary care centers attends to our laboratory. Was Compared
with the speciﬁcations given by the SEQC in 2017.
Results
The results were satisfactory. Speciﬁcations 1, 2, 3 and 5, came to
desirable in all primary care centres during the four quarters of the
year. Speciﬁcations 4 and 6 remained within levels minimum and
several centers in 1 or 2 quarters were above. Instead those related
to urine (7 and 8) had in all health centres and in several quarters a
level above the minimum. It is a primary care centre with the best
indicators, all of them at desirable levels and optimal except in the
urine in two quarters.
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We think that a better tool is very useful for extraction points, for
this reason the clinical laboratory implement an annual report to
each centre with its results, high lighting the strengths and
suggesting actions of continuous improvement as the management
of samples of urine in this case, and we will continue measuring
these indicators as management of pre-analytical phase.

Cooled storage space and solid infectious waste production:
results of a comparative study across six immunochemistry
analysers

doi:10.1016/j.cca.2019.03.1087

P. Findeisena, I. Zahna, D. Krempela, C. Garcia Rabanedac, T. Haro
Romeroc, T. De Haro-Muñozc, M. Barral Juezc, S. Engelmannb
a
Laboratory Dr. Limbach and Colleagues, Heidelberg, Germany
b
Roche Diagnostics GmbH, Mannheim, Germany
c
UGC Análisis Clínicos intercentros, Hospital Universitario Campus de la
Salud, Granada, Spain
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Background-aim

Strategy for the anemia parameters demand management in
primary care

During this study, we analyzed two aspects – reagent- and waste
handling – that are of high relevance for everyday organization in
diagnostic laboratories.
We compared six commercially available immunochemistry
analysers, with respect to cooled space required to store reagents
and their production of solid infectious waste.

N. Del Amoa, E. Marqueza, R. Ramosb, S. Garcia-Valdecasasa, M.J.
Ruiza, M.B. Alvareza, R. Guillena, F. Cavaa
a
Laboratorio Central de la Comunidad de Madrid, BRSalud, Spain
b
Spanish Society of Laboratory Medicine (SEQC), Patient Safety
Commission, Spain
Background-aim
Laboratory tests adequacy is a key element towards quality of
medical laboratory outcomes, in terms of patient safety, efﬁciency
and effectiveness. Several studies revealed high test request
variability and a signiﬁcant test over request. The aim of the present
work is to assess the impact of a demand management strategy for
anemia parameters in the context of primary care.
Methods
A multidisciplinary group was created for the evidence medicine
protocols revision and algorithm elaboration. The algorithm was
introduced thanks to the laboratory information system middleware.
The experience was piloted in three primary care centers prior to
total implantation.
Results
The algorithm designed condition biochemical anemia parameters
to hemoglobin and medium corpuscular volume (MCV) results. If no
anemia is evidenced, no further investigation is made. If anemia is
evidenced, according to MVC result different test are completed: iron
and ferritin (b80 fL), vitamin B12 and folic acid (N98 fL) or iron, ferritin,
lactate dehydrogenase and reticulocyte count (80-98 fL). The results of
the strategy application were the decrease of the anemia parameters
as follows: iron 43% (CI: 34-51), ferritin 42% (CI: 33-51), transferrin
92% (CI 91-94), vitamin B12 66% (CI 53-79) and folic acid 70% (59-82%)
Conclusions
Mayor decrease was obtained for transferrin, vitamin B12 and
folic acid. Transferrin was inadequate used for iron deﬁciency
anemia. Vitamin B12 and folic acid were wrongly demanded for no
anemic and/or microcytic anemias.
The impact of test over request is minimized due to the applied
algorithm, patient safety is not compromised and an improvement of
resources was achieved.
doi:10.1016/j.cca.2019.03.1088

Methods
The comparative evaluation was performed at two laboratories in
Germany and Spain on analyzers from ﬁve different manufacturers:
two cobas e 801 analytical modules (Roche Diagnostics), ARCHITECT
i2000SR (Abbott), UniCel DxI 800 (Beckman Coulter), Liaison® XL
(DiaSorin), ADVIA Centaur XPT and IMMULITE 2000 XPi (Siemens
Healthineers).
Demands for cooled storage space were determined for typical
clinical laboratory assays on basis of the respective manufacturer’s
reagent packaging. Our analysis included a total of 18 assays
(Ferritin, PTH, Estradiol, FSH, beta-HCG, LH, Progesterone, Prolactin,
Testosterone, AFP, CA 125, CA 15-3, CA 19-9, CEA, fPSA, tPSA, free T4,
TSH) covering reagents from ﬁve indication areas.
The production of potentially infectious solid waste was evaluated by processing standardized hospital /commercial laboratory like
workloads on each analyser and determining the weight of the solid
waste output. In addition, the solid waste production per determination including that contributed by the empty reagent packs was
calculated per system.
Results
The cooled storage space requirement for the test panel differed
signiﬁcantly among the included analysers. Total storage volumes
(L) ranged from 79L (cobas e 801 system) up to 925L (Immulite
2000 XPi) for an identical number of determinations including
calibrators.
The amount of potentially infectious solid waste ranged between 0.6g
(cobas e 801 system) per determination up to 2.8g (ADVIA Centaur XPT).
Considering the solid waste contributed by empty reagent packs
per determination and identical workloads representing both
commercial and hospital like workloads, a waste reduction of up to
77.5% was observed on the cobas e 801 system in comparison to
ADVIA Centaur XPT.
Conclusions
Our study provides laboratory managers with comparative cooled
storage space and solid waste data over various commercially
available immunochemistry systems.
doi:10.1016/j.cca.2019.03.1089
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Estimation of measurement uncertainty in some haematological
quantities in Sysmex XN analyzers
L. García Tejada, L. Sánchez Navarro, L. Rapún Mas, R. Rigo Bonnin
Bellvitge University Hospital, Spain
Background-aim
The latest update of the ISO 15189 accreditation standard
requires that laboratories know and estimate the uncertainty of the
results provided by their measurement systems.
This metrological concept is taking a huge interest in clinical
biochemistry, but it is still quite unknown in the haematology ﬁeld.
The aim of this study is to estimate the measurement uncertainty
of seven haematological quantities results measured in Sysmex XN
analyzers (Roche Diagnostics®).
Methods
The quantities evaluated were: number concentration of erythrocytes (RBC), reticulocytes (RET), leukocytes (WBC) and platelets
(PLT-I for impedance and PLT-F for ﬂuorescence method), mass
concentration of haemoglobin (HB) and volume fraction of erythrocytes (HTO).
Expanded measurement uncertainty (U) was estimated for nine
Sysmex XN analyzers. For each quantity and analyzer, the following
formula was applied:
2√(ucal^2+up^2+uδ^2), being:
1. ucal: uncertainty associated with the values assigned to the
calibration material (XN CAL PF for PLT-F and XN CAL for the rest
of quantities).
2. up:uncertainty associated with imprecision expressed as coefﬁcient of variation (CV), obtained by measuring XN CHECK Level L2
controls during a period of 4 months.
3. uδ:uncertainty related to the bias of the measured system. The
formula applied was √(™^2+ux^2+uμ^2 ) , being ™ the bias, ux
uncertainty associated to the mean value of the control results, and
uμ uncertainty corresponding to the value assigned to the control
material. All data were obtained from the external quality scheme
assessment SNCS-IQAS Online.
Since control lot changes every two months, weighted data from
two different lots were employed to estimate up and uδ.
Finally, in order to obtain a single uncertainly value for each
quantity, a weighted U for the nine analyzers was calculated.
Results
The weighted U obtained for each quantity was: 3.53% for RBC,
2.80% for HB, 6.43% for HTO, 8.07% for WBC, 12.33% for PLT-F and
19.45% for RET.
Conclusions
Uncertainty allows quantifying the quality of the result and
evaluating its reliability, providing a correct clinical interpretation of
it. This study could help and motivate clinical laboratories to perform
uncertainty studies in the haematology ﬁeld.
doi:10.1016/j.cca.2019.03.1090
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Indirect estimating T3 and T4 reference intervals based on
outpatient population in a regional hospital in Taiwan
C. Kao, L. Hsu
Department of Laboratory, St. Martin De Porres Hospital, Chiayi City,
Taiwan
Background-aim
Thyroid disease is common in most people. It is important to
compare the patient’s thyroid function test results with reference
intervals(RIs) derived from a matched population. Ideally, each
laboratory should determine RIs based on representative studies of
the target population. However, to establish RIs using traditional
method is difﬁcult to perform, time-consuming, costly, and often
inaccurate. In light of these difﬁculties, most laboratories elect not to
establish their own RIs, but rather choose to verify manufacturer’s
RIs which may be established in different countries and do not
necessarily apply to the local population. Some alternative methods
have been suggested and include the use of outpatient population
instead of healthy volunteers. The aim of this study was to estimate
RIs for T3 and T4 using matched clinical population.
Methods
We employed a posteriori study, so-called indirect method,
where results from specimens were collected for routine clinical
care purposes and used to determine the RIs. Thyroid function test
(TSH, free T4, T3, and T4) results were measured using two Roche
Cobas e601 analyzers and over one and a half years period (Jan.
2017~Jun. 2018) were retrieved from our 531-bed regional hospital
outpatient electronic medical record system to constitute the original
database for this study. The division of metabolism and endocrinology outpatients were excluded. For each T3 and T4 test, the presence
of both TSH and free T4 tests without any abnormality were included
to assure normal thyroid status. The RIs were estimated the central
95% range of the population by a nonparametric method using EP
Evaluator software.
Results
Original T3 and T4 manufacturer’s RIs were 84.6~201.8 (ng/dL)
and 5.1~14.1 (ug/dL). The newly implemented T3 and T4 RIs
we established from our own hospital outpatients were 50.9~142.1
(n = 1772) and 4.6~9.7 (n = 499) respectively and successfully veriﬁed by the conventional approach with 20 healthy
volunteers.
Conclusions
This study showed the “indirect method” for RIs estimate is
suitable, faster, cheaper, and can provide large patient numbers for
more robust assessment for laboratories use the manufacturer’s RI
derived from unmatched population there is a need to establish a
new RI.
doi:10.1016/j.cca.2019.03.1091
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Three-years of experience of accuracy-based lipid proﬁciency
testing service in Korea
J. Kim
Yonsei University College of Medicine, South Korea
Background-aim
Accuracy-Based Lipids (ABL) Proﬁciency Testing (PT) program
started from 2016 by Korean External Quality Assessment Service
(KEQAS) to minimize matrix effect. We present the three-years of
experience of ABL PT.
Methods
We made six kinds of commutable frozen sera according to the
CLSI 37A guideline and distribute in two rounds every year from
2016 to 2018. We got the reference values of total cholesterol (TC),
HDL cholesterol (HDLC), LDL cholesterols (LDLC) of each fresh frozen
pool from the reference measurement laboratories, CEQAL, the one of
the cholesterol reference measurement laboratory network laboratory and total glycerides and free glycerol reference values by isotope
dilution gas chromatography mass spectrometry from National
Medical Reference Laboratory (NMRL) in Korea Center for Disease
Control and Chemical Metrology Laboratory, Health Sciences Authority (HAS) in Singapore or ReCCS in Japan, respectively. We
evaluate the average %bias of participating laboratories according to
National Cholesterol Education Program (NCEP) bias limit.

Background-aim
The Working Group for Preanalytical Phase in Latin American
(WG-PRE-LATAM) of the Latin America Confederation of Clinical
Biochemistry (COLABIOCLI) was established in 2017, and its main
purpose is: to study preanalytical variability and to establish
guidelines for preanalytical procedures in order to be used by clinical
laboratories and healthcare professionals in Latin America. This study
on behalf of COLABIOCLI WG-PRE-LATAM aiming at evaluating
whether an Ecuadorian breakfast can interfere with thyroid function
assays.
Methods

Results
The number of participating laboratories of TC, HDLC, LDLC, Total
glycerides, and Triglycerides were increased from 164 to 223, 163 to
223, 158 to 214, 98 to 139, and 61 to 82, respectively. The average %bias
(consensus vs. reference values) of all participating laboratories for TC,
HDLC, LDLC, Total glycerides, and Triglycerides were +0.14%, −0.54%,
+2.9%, −1.08%, and −1.32%, respectively. Although the average %bias
or absolute %bias showed within the bias limit of NCEP, the exceeding
cases of bias limit sometimes occurred. The average % bias of LDLC
showed exceeded NCEP bias limit most frequently (8 out of 18 pools).
Instrument-speciﬁc bias estimation report seemed to stimulate each
manufacturer to keeping traceability.
Conclusions
Although the average %bias of participating laboratories for TC,
HDLC, LDLC, Total glycerides, and Triglycerides showed within the bias
limit of NCEP, the exceeding cases of bias limit sometimes occurred
especially in LDLC during recent 3 years in Korea and ABL PT can be
useful to keeping traceability not worrying about matrix effect.
doi:10.1016/j.cca.2019.03.1092
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We studied 20 healthy volunteers who consumed an Ecuadorian
breakfast containing a standardized amount of carbohydrates,
proteins, and lipids. We collected blood specimens for thyroid
stimulating hormone (TSH), and free thyroxine (fT4) before
the breakfast and 1, 2, and 4 hours thereafter. Signiﬁcant
differences between samples were assessed by the Wilcoxon
ranked-pairs test.
Results
The Ecuadorian breakfast impressively decrease thyroid stimulating hormone (TSH) 1 hour after breakfast vs. baseline specimen
1.33 mIU/mL (0.90 – 1.83) vs. 1.82 mIU/mL (1.03 – 2.21), respectively; P b 0.001. Free thyroxine (fT4) decreased 7.1% four hours after
Ecuadorian breakfast 12.7 pmol/L (11.6 – 14.4) vs. 13.6 pmol/L (12.1
– 15.7), respectively; P = 0.014.
Conclusions
Findings of this study reveal that an Ecuadorian breakfast can
inﬂuence the thyroid function assays and might expose patient
safety to some risks. Therefore, the COLABIOCLI WG-PRE-LATAM
calls attention and highlights that the fasting time needs to be
carefully considered when performing blood testing in order to
prevent spurious results and thus, reduce laboratory errors.
doi:10.1016/j.cca.2019.03.1093

Breakfast jeopardize thyroid function assays: an evaluation on
behalf of COLABIOCLI WG-PRE-LATAM
G. Lima-Oliveirah, W. Bajañae, E. Arandaf, M.E. Arredondoa, L.M.
Brennan-Bourdonc, M.D. Campelob, E. Espinozai, S. Floresk, P. Ochoad,
V. Vegaj, B. Varelag
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Management 3.0 applied in clinical laboratories

Automatic immunoﬁxation on the Interlab G26 EasyFix system:
Analysis of workﬂows and beneﬁts

V. Luis
Consultoria y Capacitacion, Santiago, Chile
Background-aim
Clinical laboratories have been working on quality for more than
50 years. In all this time, the technologies have improved and the
analytical quality has reached a level of excellence in most clinical
laboratories, the non-analytical quality focused on the processes and
workﬂows (Lean) has begun to work no longer more than 10 years A
new methodology that was born in the area of software development and that is very useful for the empowerment, leadership and
commitment of the work teams (Lean Agile) has been working for
less than 5 years in the area of Health. This methodology is based on
a series of activities that seek to improve the value delivered to the
client focused on a human factor. There are a series of tools that can
be used in agile methodologies, among them is SCRUM, Kanban,
Extreme programing. For this study, Management 3.0 created by
Jurgen Appelo was used. This is a series of concrete practices that
help inspire managers and team members with the idea of
generating positive change in the organization. The objective of this
study is to determine the contribution of Management 3.0 in the
management applied to Clinical Laboratories.

G. Marchesini, A. Paternoster, G. Marzotto, L. Bedin, T. Guidolin, D.
Giavarina
Laboratory Medicine, St. Bortolo Hospital, Vicenza, Italy
Background-aim
The aim of this study was to assess the impact on our laboratory
workﬂows of the introduction of a completely automated analyser
(Interlab G26 EasyFix) for performing serum and urine immunoﬁxation (s-IFE and u-IFE).
Methods
This assessment required the prior identiﬁcation of some Key
Point Indicators (KPIs) and their comparison against the preceding
adopted solution (the semi-automated Hydrasys analyser in
conjunction with the Assist sampler). The following KPIs have been
identiﬁed: Turn Around Time (TAT), Full Time Equivalent (FTE),
Average Walk Away time, number of interventions by the operator,
involved personnel, number of installed instruments. The study of
the workﬂows has been performed by using Gantt diagrams. The
related results refer to a typical 8 hours working day during which
an average of 4 s-IFEs and 16 u-IFEs are performed.

Methods
Results
A series of meetings was organized with the directors of 5
different clinical laboratories in Santiago of Chili to determine the
type of Management 3.0 activity to be carried out with the laboratory
staff, teams of 4 to 7 people were created with which they worked
once a week in sessions of no more than two hours. According to the
objectives set, we worked on Mental Map activities, Moving
Motivators, Delegation Poker and Skills Matrix. The results of each
of these activities were placed in the ofﬁce of the director of the
clinical laboratory in order to visualize what was working.
Results
A week after the ﬁrst activities planned with the work teams,
important changes were observed in the work environment,
improved communication ﬂow between people and allowed to
advance in a better way with the following planned activities. Once
these activities that took about a month were completed, a series of
actions were implemented that improved the ﬂow of information
among the staff, who participated in the activities were more
committed and motivated to do new Management 3.0 activities
and generated an interest of the rest of the staff to know and
participate in any of the activities carried out
Conclusions
Lean Agile helps make changes in the organization in a short
time. The activities carried out in Management 3.0 allow adding
value to the product generating a change in the work environment
that allows to do the activities in a better way, in a shorter time at a
low cost. Workers who can make decisions and trust them are more
committed and empowered workers in their daily activities.
doi:10.1016/j.cca.2019.03.1094

The following results have been obtained respectively on the
Interlab and on the Sebia systems: TAT (6h 8’ Vs 6h 16’), FTE (0,03 Vs
0,07), Average Walk Away Time (1h 23’ Vs 6’), number of operator
interventions (4 Vs 28), involved personnel (1 technician + 1
validator Vs 2 technicians + 1 validator) – number of installed
instruments (1 Vs 2). The Interlab analyser allowed to signiﬁcantly
improve the FTE (by 57%), the Average walk Time (by 13 times) and
the number of operator interventions (by 600%). It shall be noted
that the number of installed instruments (1 Vs 2) has been reduced,
as well as the operator dedicated time.
Conclusions
At equal analytical and diagnostic performances, the INTERLAB
G26 EasyFix instrument, by representing an all-in-one solution, has
proved its capacity to optimize the workﬂows in the clinical
laboratories while guaranteeing the full automation and traceability
of samples, antisera and gels. Furthermore, the signiﬁcant improvement of technical FTE and of the involved personnel allowed to
estimate a reduction of costs, relieving human resources that can be
allocated to other laboratory sectors. The Interlab G26 system results,
therefore, to be a valid alternative to the SEBIA system for
performing second level tests aimed at immunologically
characterising the serum and urine monoclonal components (s-IFEs
and u-IFEs).
doi:10.1016/j.cca.2019.03.1095
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Risk assessment for planning the reagent water quality control in
the clinical laboratory

Urine test strip ascorbic acid interference: A risk analysis

M.E. Mendes, A. Nascimento De Carvalho, R.K. Gonçalves De Almeida,
N.M. Sumita
Central Laboratory Division, Hospital das Clinicas of University São
Paulo, Brazil

N. Nikolac Gabaj, M. Miler, A. Vrtaric, J. Culej, M. Bozovic, A. Topic, L.
Milevoj Kopcinovic
Department of Clinical Chemistry, Sestre milosrdnice University Hospital
Centre, Zagreb, Croatia
Background-aim

Background-aim
The aim was to present the Failure Modes and Effects Analysis
(FMEA) risk analysis tool for planning the reagent water(RW) quality
control in the clinical lab to improve cost reduction and patient
safety.This is a critical process and an error–prone,based on the
severity of possible harmful events may cause a potential dangerous
impact to the patient.
Methods
The FMEA in this process involved:a multidisciplinary team;
collecting and organizing information on the process;risk analysis;
identifying failures modes for each step;determining the potential
effect of each failure mode; ranking the severity of failure mode
effects(S); ranking the probability of occurrences(O) and detection
capacity(D) of each failure mode. The risk priority score(RPS) was
calculated by multiplying S*D*O considering:RPSδ40 acceptable and/
or residual risk and RPSN40 means high risk. Identifying and
prioritizing the critical failures modes. Implementing actions through
the Quality Control Plan (QCP), covering all uses of RW in the
laboratory.New evaluation was made after the action plans were
completed.
Results
The RW process was mapped and the risks were analyzed for
each step. The RPS (pre and post) was calculated. The QCP generated
was deﬁned with the following topics: training for staff; daily
resistivity measurement; weekly microbiological control of water
(heterotrophic bacteria); monthly control (endotoxins and total
organic compounds);control of particulate matter ﬁltration/the type
of water; preventive maintenance of the puriﬁcation system (PS);
calibration of manometer, resistivimeter and thermometer; control
of pre-ﬁlters of the PS; traceability of the ﬁlters; cleaning of the
water tank (1/year); redundancy of PS; contingency plan; criteria of
acceptance/ type of reagent water.

Ascorbic acid (AA) interference causes falsely negative glucose
(U-Glc), blood (U-Hb), nitrite (U-Nit) and bilirubin (U-Bil) results in
urine test strip analysis. Our aim was to determine the frequency of
AA positive urine samples submitted for analysis to our department
and to evaluate their effect on patient safety.
Methods
Results from N = 27,856 samples submitted to our laboratory for
urinalysis in one year were retrospectively retrieved from the
laboratory information system (LIS). Samples were collected using
VACUETTE® TUBEs Z Urine No Additive (Greiner Bio-One,
Kremsmuenster, Austria) and analysed on the Iris IQ200 (Iris
Diagnostics, Chatsworth, USA). iChem Velocity test strips (Iris
Diagnostics, Chatsworth, USA) were used for U-Glc, U-Hb, U-Nit ,
U-Bil and AA determination. Risk analysis combined the impact of
erroneous results (due to AA interference) on patient safety
(severity-S) with their frequency (occurrence-O). Risk was identiﬁed
as high, intermediate and low.
Results
Negative AA results were detected in 25,012 (89.8%) urine
samples, while 1199 (4.3%) and 1646 (5.9%) were mildly (20 mg/
dL, 1+) and highly positive (40 mg/dL, 2+), respectively. We
identiﬁed 4 possible errors: false negative U-Glc, U-Hb, U-Nit and
U-Bil. Five S classes were identiﬁed ranging from the lowest harm S1
to the highest S5 (i.e. S1 for U-Bil, S2 for U-Glc, S4 for U-Nit and S5
for U-Hb). Based on LIS results, O was categorized as O1b3%, O2=310%, O3=10-25%, O4=25-50%, O5N50%. Accordingly, errors were
classiﬁed as O2 for U-Glc, and O3 for U-Bil, U-Nit and U-Hb. The risk
analysis 5×5 matrix revealed that false negative U-Hb was associated
with high risk, false negative U-Nit with intermediate risk, while
false negative U-Glc and U-Bil were associated with low risk on
patient safety.
Conclusions

Conclusions
The risk evaluation for planning and control RW helps to reduce
the occurrence of adverse events in the clinical laboratory. The
reliability of RW in the lab depends on the risks identiﬁed and
evaluated so that the QCP is appropriate to the needs, prevents errors
by the use of the RW and can avoid waste. FMEA and QCP brought
more quality to RW, reducing errors and costs, increasing the
effectiveness of the process and patient safety.
doi:10.1016/j.cca.2019.03.1096

The frequency of AA positive urine samples submitted for analysis
was quite high in our study. Furthermore, AA interference with U-Hb
and U-Nit analysis causing false negative results, is associated with
higher risk of harmful effects on patient safety. AA test strip analysis
should be routinely included in urinalysis protocols and AA results
should be taken into account when interpreting urinalysis test results.
doi:10.1016/j.cca.2019.03.1097
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PRECISION OF THE NEW MULTI-TEST VITROS® CHEMISTRY
PRODUCT SLIDES* ON THE VITROS XT 7600 INTEGRATED SYSTEM

Homocysteine: Validation and comparison of two methods using
samples from neurology patients

J. Miller, T. Dimagno
Ortho Clinical Diagnostics

W. Masrib, E. Plouvierb, T. Wtulichb, H. Broutierb, C. Petitb, M.
Bendaouda, H.A. Cungb, Y. Costaa
a
Laboratory, GHEF Marne La Vallee Site, Marne La Vallee, Est – Ile de
France, France
b
Laboratory, GHEF Meaux Site, Meaux, Est – Ile de France, France

Background-aim
Ortho Clinical Diagnostics (Ortho) has developed the new
VITROS® XT 7600 Integrated System (VITROS XT 7600) which
utilizes digital chemistry technology to support the new VITROS XT
Chemistry Products Slides (XT MicroSlides). The XT MicroSlides with
dual test capability are intended to reduce sample size and enhance
operational efﬁciency while maintaining analytical performance
versus the conventional single slide test. Digital chemistry technology enables the use of imaging algorithms to improve chemistry
results, such as within-lab precision. This study will examine withinlab precision, comparing the VITROS XT 7600 with digital chemistry
capability versus the VITROS 5600 Integrated System (VITROS 5600)
with traditional spectrophotometry.

Background-aim
High homocysteine (Hcy) levels have been observed in thromboembolic diseases, psychiatric (schizophrenia, depression) and
neurodegenerative (Parkinson’s disease, Alzheimer’s disease) pathologies, showing a potential role of Alzheimer’s in the pathogenesis of these disorders, hence the importance of developing Hcy
assay techniques in our laboratory. The objective of this study was to
validate the method of enzymatic plasma quantiﬁcation Hcy on
Cobas 6000 c502® Roche Diagnostics™ and to compare the results
obtained by our method on neurology patients with those obtained
by liquid chromatography tandem mass spectrometry (LC-MSMS).

Methods
Methods
The precision of six XT MicroSlides: UREA-CREA Slides, ALTV-AST
Slides*, TRIG-CHOL Slides*, ALB-TP Slides*, GLU-Ca Slides*, and TBILALKP Slides* for two serum concentrations was evaluated using
quality control materials on a VITROS XT 7600. Total within-lab
precision (reported as percent coefﬁcient of variance) for a single
calibration was evaluated with two runs per day with two replicates
per run over 20 days, for a total of 80 replicates following CLSI EP05
guidelines.
In addition, customer quality control precision data from single
test slides from VITROS 5600s were extracted and evaluated. The
customer quality control data points were screened for statistical
outliers and outliers were removed. The %CV was calculated for each
lot/ﬂuid/system combination and compared to the within-lab
precision for the XT MicroSlides on the VITROS XT 7600.

The Hcy Enzymatic Assay (Hcy-EA) is based on an enzyme cycling
assay principle that assesses the co-substrate conversion product.
The validation parameters such as repeatability, intermediaire
precision, accuracy, quantiﬁcation limits as well as linearity and
measurement uncertainty were evaluated using internal and external quality controls. The results obtained by our method and those
by the LC-MSMS technique on 30 patients were compared. The
statistical data are processed by the SHGTA-04 (SPSS software) with
Ricos objectives.
Results

The within-lab precision for VITROS XT MicroSlides on the
VITROS XT 7600 was compared to the corresponding single test
slides within lab precision on the VITROS 5600. The XT MicroSlides
lots reported within-lab precision as improved or equal for 19 out of
24 examined assay/ﬂuid combinations. The exceptions being CHOL*
at PV1 (1.9% vs. 1.5%); CREA at PV2 (1.6% vs. 1.4%); TBIL* at PV1
(3.8% vs. 3.1%); ALTV* at PV1 (2.4% vs. 1.9%); and ALTV* at PV2 (1.7%
vs. 1.4%).

The repeatability and reproducibility study on Hcy concentrations
at 12 and 40 ⎧mol / L showed coefﬁcients of variation respectively
b1.5% and b2%. Accuracy and precision were consistent with the
objectives. The linearity covered a range of 50 ⎧mol/L and
quantiﬁcation limit was 5.5 ⎧mol/L. A result of Hcy at 12 is made
+/- 0.5 ⎧mol/L. The statistical analysis of the patient results allowed
to show a correlation (r: 0.988, p b0.0001) and a strong agreement
between the two assay techniques. The results obtained by the Cobas
are overestimated by 20% compared to those obtained by LC-MSMS,
highlighting the need to change the threshold of normality and
clinical decision-making currently deﬁned for LC-MSMS from 10
⎧mol/L to 12 ⎧mol/L for Hcy-EA.

Conclusions

Conclusions

The data presented here demonstrate that the new XT MicroSlides using new imaging algorithms provide comparable or
improved precision relative to single test slides from internal and
external precision studies.

The validated Roche Diagnostics™ enzymatic plasma Cobas 6000
c502® Hcy-EA method demonstrated good performance in quantifying plasma Hcy levels. The concordant results obtained in this
study allow us to realise Hcy-EA at Meaux and a resumption of an
outsourcing activity for a better follow-up of neurology patients.

Results

doi:10.1016/j.cca.2019.03.1098
doi:10.1016/j.cca.2019.03.1099
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Monitoring of quality indicators—First results

Identiﬁcation and quantiﬁcation of monoclonal component (MC)
in serum and urine (Bence Jones protein, BJP) by electrophoresis and
immunoﬁxation, are included in clinical protocols for patients with
monoclonal gammopathies (MG); however, the sensitivity of these
techniques may not be sufﬁcient when MC levels are low.
Since 2001, main clinical practice guidelines recommend quantiﬁcation of serum free light chains (FLCs) due to its higher analytical
sensitivity as well as diagnostic and prognostic value, while
maintaining the recommendations regarding BJP studies.

D.A.T.K. Polak Erceg, KlasićBezek, Novački
Special Hospital for Medical Rehabilitation Krapinske Toplice, Krapinske
Toplice, Croatia
Background-aim
Quality Indicators are measurable, objective, numerical indicators
of the effectiveness of key segments of a system. In this paper we have
presented the ﬁrst results of monitoring the turnaround time (TAT),
the number of hemolyzed samples, incorrect laboratory reports and
unacceptable performances in EQA schemes per year which are good
examples of key process Quality Indicators in the laboratory.

Aims
To assess the concordance between results derived from serum
FLCs quantiﬁcation and urine BJP studies.

Methods

Methods

The data available from the Laboratory Information System were
used for the period from 01.01.2018. until 31.12.2018. Blood Cell
Count, Prothrombin time (PT), Potassium, Glucose and hsTnI are
selected emergency tests for monitoring TAT. TAT is expressed as the
number of urgent analyzes performed over 60 min. in relation to the
total number of urgent analyzes, then converted into the number of
defects per million occasions and value Six Sigma using statistical
calculators as well as the number of all samples with visible hemolysis
and incorrect laboratory reports compared to the total number of
samples and reports. Pre-deﬁned Eligibility Criteria were Sigma N 3.0.

Two years-long retrospective study in which 499 patients with
clinical suspicion of MG were included. For the entire cohort, urine
BJP studies and serum FLCs values [Kappa, Lambda and Kappa/
Lambda ratio (rFLC)] were collected.
Urine proteinograms and immunoﬁxations were analyzed by
capillary electrophoresis (Capillarys, Sebia), and agarose gel electrophoresis (Hidrasys, Sebia), respectively. FLCs were quantiﬁed by
nephelometry (Freelite®, Binding Site).
Statistical analysis was carried out with MedCalc software (v.
13.0). Chi-squared test was applied to evaluate the concordance
between BJP and FLCs results, both rFLC alone and the combined
evaluation (CE) of serum FLCs (Kappa, Lambda and rFLC), and p b
0,05 was considered as statistically signiﬁcant.

Results
The number of urgent analyzes performed over 60 min. in
relation to the total number of urgent analyzes and the value of the
Sigma were: for Blood Cell Count 29/2444, Sigma 3,8; for PT 328/
7364, Sigma 3,3; for Potassium 421/8726, Sigma 3,2; for Glucose 194/
5098, Sigma 3,3; for hsTnI 60/2735, Sigma 3,6. The number of
hemolyzed samples and incorrect laboratory reports in relation to
the total number of samples and reports and the value of the Sigma
were: 367/60730, Sigma 4.1 and 308/47588, Sigma 4.0. The number
of unacceptable performances in EQA schemes per year/Total
number of performances in EQA schemes per year was 5/250, Sigma
3,6 (2,0% unacceptable performances).
Conclusions

Results
Comparision of BJP results with rFLC showed that rFLC was
abnormal in 24,2% patients, while no monoclonal band (MB) was
identiﬁed in urine, probably due to the lack of sensitivity described
for BJP. On the other hand, for 7,2% patients a urine MB was
identiﬁed in the presence of a normal rFLC, likely because of the
polyclonal nature of FLCs. When comparison was made with the CE,
similar results were observed: 36,4% of patients showed some CE
disturbance in the absence of a MB in urine. These differences were
statistically signiﬁcant. Conversely, none of the patients with normal
CE showed a urine MB.

Data analysis has determined that the Sigma value for selecting
Quality Indicators pre-analytical, analytical and post-analytical
processes meets the predeﬁned criteria. Monitoring of Quality
Indicators is used for self-assessment of a Medical-Biochemistry
Laboratory.

Conclusions

doi:10.1016/j.cca.2019.03.1100

doi:10.1016/j.cca.2019.03.1101
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Contribution of Bence-Jones proteinuria to the monoclonal
gammopathy diagnosis based on serum free light chains

Unnecessary tests in an emergency department: Analysis of notseen results

D. Queimaliños Pérez, M. Rodríguez Mata, O. Ortiz Pastor, C. Pérez
Portugués, B. Gutiérrez Cecchini, Z. Corte Arbolaya, R. Venta Obaya
Clinical Biochemistry, University Hospital San Agustín, Avilés, Spain

V. Escribano, I. Casares, N. Rodríguez, M.J. Alcaide, B. Fernández, A.
Buño
Laboratory Medicine, La Paz University Hospital, Madrid, Spain

In those cases in which serum FLCs are within the established
reference values, BJP analysis in urine does not provide additional
information to the diagnosis or follow-up of MG.
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Laboratories have to face to an increasing demand of workload
combined with a reduction of resources.
Implementing strategies to reduce the use of unnecessary and
redundant tests is an important tool to manage increasing health
care costs.
We observed that there were laboratory reports that were not
visualized by clinicians at the Emergency Department (ED) of a
tertiary level hospital.
Aim: evaluate the number of laboratory requests at the ED that
were not visualized by any clinician.

BD Barricor tubes are plasma blood collection tubes with mechanical separator. We aimed to test if these tubes are superior to BD
Li-heparin gel tubes and can be used intermittently in the laboratory.

Methods
Retrospective observational unicentric study, between May 4 and
June 21, 2018. We use the Computerized Laboratory Information
Management System to get the information of total number of
analytics, and a report of non-visualized episode´s number.
Data was processed by a Microsoft Excel database and statistically
treated in SPSS programme.

Methods
Veriﬁcation was conducted in Clinical Hospital Centre Rijeka from
February till April 2017. The samples were taken from out-patients
who signed informed consent. Tubes were randomized by the order of
draw. Blood was taken in BD Li-heparin gel tube and BD Barricor tube.
Analyses were done 2-4 h after blood collection. Veriﬁcation protocol
was adopted from CLSI GP34-A Validation and veriﬁcation of tubes for
venous and capillary blood specimen collection. All samples were
visually inspected and tested on Roche Cobas 6000 (Roche, Mannheim,
Germany) for: glucose (GLU), urea (BUN), creatinine (CRE), cholesterol (CHOL), total proteins (TP), AST, LDH, CRP, sodium (Na),
potassium (K), chloride (Cl) and calcium (Ca). We accessed precision
(CV), trueness (bias), and comparison of measurements by PassingBablok analysis using MedCalc (MedCalc, Ostend, Belgium). Precision
and trueness (bias) were judged according to the biological criteria.

Results
Results
There were 46,287 analytical requests made to emergency
laboratory, 10,434 from the ED (Children´s and General Hospital),
175 not visualized by clinicians (1.7%).
52 (29.7%) were registered in the morning shift, 80 (45.7%) in the
afternoon and 43 (24.6%) in the night.
The age distribution was b1 year 0.6%, 1-15 years 10.8%, 16-65
65.2%, N65 23.4%; and the analytical priority normal 94.9%, urgent
1.1% and vital 4%.
58.3% of requests had hemogram, 56.0% biochemical tests, 57.1%
coagulation tests, 41.7% urinalysis, 4.6% troponin I and 1.7% D dimer.
Patient´s destination after discharge from emergency service was
home in 67.4%, voluntary discharge 9.2%, transfer to another hospital
1.7%, hospital admission 15.4 %, and death 0.6 %.
The potential explanation for non-visualizing the reports were:
duplicated requests (more than 1 request for the same patient)
14.9%, referral to another specialist doctor 22.9%, voluntary discharge
9.2%, visualization of wrong report 4.6%, results not used for patient
diagnosis 47.5%, death 0.6%.
Conclusions
The not visualized reports mean performing an invasive technique that it will not contribute to beneﬁt the patient nor will be
used in a clinical decision, that may impact on patient care. It is
necessary to monitor this performance indicator and communicate/
discuss these results with the ED to optimize laboratory tests.
doi:10.1016/j.cca.2019.03.1102

CV (%) for BD Barricor and BD Li-heparin tubes were: GLU 1.10,
1.16; BUN 2.11, 1.34; CRE 3.39, 2.01; CHOL 1.03, 0.63; TP 0.87, 0.81; AST
3.11, 2.41; LDH 1.48, 1.20; CRP 11.69, 16.39; Na 0.91, 0.46; K 1.35, 0.75;
Cl 0.90, 0.63; Ca 1.96, 1.25. Bias (%) BD Barricor from BD Li-heparin
tubes was: GLU 0.94, BUN 0.34, CRE 1.43, CHOL 0.68, TP 0.26, AST 0.81,
LDH 2.25, CRP 0.7, Na 0.14, K 0.23, Cl 0.02, Ca 0.74. Correlation
coefﬁcients for all tests were N0.870 except for Na 0.617 which is
unsatisfactory. Passing-Bablok analysis revealed constant difference
for GLU (Y=-0.05(-0.05-(-0.05))+1.0(1.0-1.0)X), CRE (Y=-1.14(2.25-(-1.0))+1.0 (1.0-1.01)X) and Ca (Y=-0.11(-0.32-(-0.02))+1.04
(1.0-1.13)X). Other methods are comparable in both tested tubes.
Conclusions
All tubes showed good quality based on visual inspection. CV and
Bias of BD Barricor tubes are satisfactory. We used broader criteria
for CRE, Na, Cl and Ca. Electrolyte comparison mismatch occurred
because of the limitation of the analytical performance. BD Barricor
tubes are not superior when compared to BD Li-heparin gel tubes for
tested parameters.
doi:10.1016/j.cca.2019.03.1103
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Use of within- and between-subject biological variation data for
analytical performance speciﬁcation in external quality assurance
scheme: A retrospective study

M350
Veriﬁcation of BD Vacutainer® Barricor™ plasma blood collection
tube
V. Supak Smolcica,b, L. Ongaroa, L. Bilic-Zullea,b
a
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Center, Rijeka, Croatia
b
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SOD Sicurezza e Qualità, CRRVEQ, Dipartimento dei Servizi, AOU
Careggi, Florence, Italy
Background-aim
External Quality Assurance (EQA) schemes providers evaluate
laboratory performances based on analytical performance speciﬁcation (APS). Presently, Providers establish and applies APS using
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different criteria. The 1st EFLM Strategic Conference held in Milan in
2014, deﬁned three models to be used to derive APS: based on the
effect of analytical performance on the clinical outcome (M1); based
on components of biological variation (BV) of the measurand (M2);
based on the state of art of the measurement (M3). Plasmatic Na, K,
Cl, and Total Protein were assigned to M2.
Methods
Since for those measurands, rigorously determined BV data have
been established by the EFLM Biological Variation Study (EuBIVAS),
we calculated Total Analytical Error % (TAE), as following: TAE
optimal 1.65 (0.25CVi)+0.125 (CVi2+CVg2)1/2; TAE desirable 1.65
(0.50CVi)+0.25 (CVi2+CVg2)1/2; TAE minimum 1.65(0.75CVi)
+0.375 (CVi2+CVg2)1/2

Methods
Home-made materials (12 lyophilized human sera prepared out
from different pools) were sent to participant laboratories. Target
values were assigned as consensus mean for each peer group and
between-laboratory CV% was calculated; acceptance limits were
stated as +3SD. Performance statistics for individual laboratories
were calculated through annual cumulative results: performance
index PI was computed as meanCV% and meanBIAS%; PIs were
ranked and calculation of percentiles p25, p50, p70 and p90 deﬁned
bands from very good to unacceptable (A B C D E). Labs that
completed the survey for PI calculation were: FT3 35; FT4 184; T3
173; T4 175; TSH 191; FSH 159; LH 156; PRL 162; hCG 159; E2 148;
P4 128; To 122; Csol 135, Insulin 155.
Results

Results
We obtained, respectively: Na 0.38, 0.77, 0.15 ; K 2.32, 4.65, 6.97;
Cl 0.61,1.22,1.84 and Total Protein: 1.73, 3.47,5.20. The use of Ricos et
al. database on BV, produced the following TAE: Na 0.36, 0.73, 1.09; K
2.80,5.61,8.41; Cl 0.74, 1.47,2.21; Total Protein 1.82,3.63,5.45. When
TEA derived from EuBIVAS were used to evaluate the 2018 Centro di
Riferimento Regionale Veriﬁca Esterna Qualità (CRRVEQ ) Clinical
Chemistry EQA scheme results, we showed the following percentages of laboratory meeting respectively optimal, desirable and
minimum goal: Na 20%, 38%, 50%; K 70%,92%, 95%; Cl 22%, 45%,
60%; plasma protein 50%, 80%, 91%. When TEA derived from Ricos et
al. were used, we showed : Na 18%, 33%, 47%; K 78%, 95%, 100%; Cl
26%, 53%, 68%; Total protein 54%, 80%, 92%. The CRRVEQ, similarly to
several international providers, adopts ASP based on a combination
of BV and state of the art, and, as expected, the percentage
of laboratories evaluated as having positive performances was
higher: Na 88% ; K 92% and 95% ( K b3.0 mmol/L and N3.0 mmol/L
respectively); Cl 92% and 85% ( b90 mmol/L and N90 mmol/L
respectively); Total Protein 92% and 89% (b5.0 gr/dL and N5.0 gr/dL
respectively).

We calculated % labs in different performance groups (A+B
acceptable, C regular, D+E bad) in each method. Acceptable
performance for major methods was: COBAS ROCHE: TSH 62% n =
85, FT4 66% n = 84, LH 65% n = 76, FSH 66% n = 75, PRL 46% n =
75, hCG 63% n = 72, E2 74% n = 76, To 75% n = 66, P4 41% n = 62,
CSOL 61% n = 61; ABBOTT ARCHITECT: TSH 41% n = 36, FT4 21% n
= 34, LH 21% n = 28, FSH 86% n = 28, PRL 87% n = 31, hCG 77% n
= 31, E2 43% n = 30, To 38% n = 21, P4 96% n = 25, CSOL 46% n =
24; ACCESS BECKMAN: TSH 54% n = 11, FT4 45% n = 11, LH 29 % n
= 7, FSH 17% n = 6, PRL 50% n = 6, hCG 14% n = 7, E2 0 % n = 9, To
13% n = 8, P4 0% n = 9, CSOL 72% n = 7; CENTAUR SIEMENS: TSH
50% n=35, FT4 50% n=20, LH 42% n=17, FSH 17% n=6, PRL 81%
n=16, hCG 0% n=12, E2 38% n = 8, To 0% n = 8, P4 71% n = 7, CSOL
25% n = 12; IMMULITE SIEMENS TSH 29% n = 35, FT4 45% n = 33,
LH 40% n = 25, FSH 0% n = 28, PRL 6% n = 30, hCG 22% n = 32, E2
19% n = 19, To 0% n = 11, P4 43% n = 19, CSOL 35% n = 15.
Conclusions

We can afﬁrm that, mainly for Na and Cl, the APS based on BV
may represent a difﬁcult goal to achieve for the majority of
laboratories.

Differences in acceptable performance and mean CV% were found
for all hormones, reﬂecting different laboratory implementation and
robustness of platforms. EQAS is a useful tool for follow up of method
performance, as results reﬂect the state of the art in hormone assays.
Traceability as claimed by manufacturers did not lead to acceptable
harmonization in some of the hormones, as reﬂected in differences in
mean BIAS%.

doi:10.1016/j.cca.2019.03.1104

doi:10.1016/j.cca.2019.03.1105
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Performance of hormone assays in EQAS “Buenos Aires” ProgBa –
Cemic

Determination of sigma score based on biological variation for
haemostasis assays: Fit-for-purpose for daily practice?

C.A. Fenili, L. Del Vecchio, M. Porta, S. Quiroga, M. Torres
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Meijerc, M.P. De Maatb
a
Department of Clinical Chemistry and Hematology, Rijnstate Hospital,
Arnhem, the Netherlands
b
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c
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Conclusions

Background-aim
EQAS “Buenos Aires” ProgBA – CEMIC was established in 1979
and got its accreditation under ISO/IEC 17043:2010 in 2011. We
present results from 2017-2018 to evaluate method performance of
several immunoassays of routine hormones.
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Background-aim
Internal quality control (QC) rules for laboratory tests can be
derived from analytical performance speciﬁcations (APS) using the
six-sigma method. We tested the applicability of this paradigm to
routine haemostasis measurements.

Even relatively small analytical variations may indeed inﬂuence the
proportion of patients who could be identiﬁed as suitable for
discharge. To monitor baseline drifts and calibration accuracy at
very low hsTn concentrations, in March 2017 we introduced a serum
pool with a concentration between LOB and LOD as an additional
internal quality control material (IQC3). Here we show the impact of
this additional quality tool on EQAS performance.

Methods
Methods
Three laboratories using different instruments and reagents
calculated sigma scores for their prothrombin time (PT), activated
partial thromboplastin time (APTT), ﬁbrinogen and antithrombin
(AT) measurements. Sigma scores were calculated using biological
variation (BV) data from the literature in combination with internal
and external QC data. Internal data were derived from one quality
sample in the normal range collected in three consecutive months
and external data were based on 6 external quality surveys with 2-3
data points per survey.
Results
Wide ranges in sigma scores for the PT (0.1-6.8), APTT (0.0-4.3),
ﬁbrinogen (1.5-8.3) and AT (0.1-2.4) were observed when QC data
was combined with the minimum, median and maximum value of
BV data, due in particular to a large variation in within-subject and
between-subjects coefﬁcients of variation. When the median BV
values were applied, most sigma scores were below 3.0, for internal
QC data; 75% and for external QC data; 92%.
Conclusions
Our ﬁndings demonstrate that: 1) The sigma scores for common
haemostasis parameters are relatively low and 2) The application of
the six-sigma method to BV-derived APS is hampered by the large
variation in published BV data. An updated database is needed, in
which only BV studies are included which fulﬁl standardised criteria.
Since the six-sigma concept is based on requirements for monitoring,
and many haemostasis tests are only designed for diagnostic
purposes, a ﬁt-for-purpose APS is needed to achieve clinically
relevant quality goals.

In our laboratory, we measure hsTnT on two interchangeable
Roche Cobas e411 platforms (LOB and LOD: 3 and 5 ng/L,
respectively) and participate to the UK-NEQAS, which includes a
low concentration sample (LCS) in each monthly exercise. We
evaluate EQAS results according to an allowable total error (TEa) of
±22.5% (biological variability derived) between our result and the
mean of participants using the same measuring system. The IQC3 is
prepared from fresh leftover human sera with hsTnT concentrations
between 3 and 5 ng/L and stored at –20 °C in 250-μL aliquots. IQC3
target value and acceptability range are preliminarily determined by
calculating mean ± 30% of 10 measurements performed in optimal
conditions. The IQC3 is then assayed twice daily and after every new
calibration. If results are “out of control”, immediate corrective
actions are implemented before reports related to the samples
analysed in the affected run are issued.
Results
Before the IQC3 introduction, we measured hsTnT on LCS from 26
EQAS exercises, with 11 results (42.3%) not meeting TEa. After the
IQC3 introduction, only one out of 21 exercises (4.8%) did not meet
TEa (P = 0.009 between the two periods). Results for the failed
exercise were 9.1 vs. 7.2 ng/L (TE +26.4%).
Conclusions
Implementing an IQC at hsTn concentrations between LOB and
LOD is vital for assuring the suitable accuracy at such low, but
clinically relevant concentrations.
doi:10.1016/j.cca.2019.03.1107

doi:10.1016/j.cca.2019.03.1106
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Daily monitoring of a control material with a concentration
between LOB and LOD improves the accuracy of highly sensitive
troponin assay

Developing pre- and post-analytical error monitoring in laboratory medicine
B. De La Salleb, R. Marringtona, F. Mackenziea
Birmingham Quality (UK NEQAS), United Kingdom
b
West Herts Hospitals NHS Trust Operating UK NEQAS Haematology and
Transfusion, United Kingdom

a

E. Aloisiob, S. Pasqualettia, A. Dolcia, M. Panteghinib
a
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
b
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Background-aim
Rapid and safe rule out of acute myocardial infarction in patients
admitted to emergency department (negative predictive value N99%)
can be achieved by setting limit of blank (LOB) or limit of detection
(LOD) of highly sensitive cardiac troponin assays (hsTn) as decision
thresholds. Accurate calibration of hsTn in the low concentration
range is therefore of the upmost importance for this application.

Background-aim
There have been many initiatives to collect and collate
benchmarking data on error rates in the Pre and Post-Analytical
aspects of Laboratory Medicine. We report here on the ﬁndings from
the UK where there has been an established pre and post-analytical
quality monitoring service (PREPQ) offered by UKNEQAS since 2017,
following the Pilot phase from 2014 to 2016. The service is
directed by a multi-disciplinary steering group of advisors that
includes international experts in the ﬁeld of pre and post-analytical
variables.
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Methods

Methods

Participating Laboratories submit their error rates for a range of
parameters either by Discipline, (e.g. Haematology) or by the whole
service (e.g. Blood Sciences). The time periods are Calendar months.
To avoid different counting practices Participants may classify their
error rates by Request or Specimen.
Participants are regularly offered clinical scenarios presenting
pre- or post-analytical errors, which they interpret based on their
local practice. An analysis of the responses is shared as a
commentary to improve knowledge and drive harmonisation.

A set of six control materials, concentrations (56,4 to 278,2 U/L),
prepared by Stichting Kwaliteitsbewaking Medische Laboratorium
Diagnostiek (SKML, Holland) were distributed in a single shipment
to 214 Spanish laboratories who stored it at -20°C until analysis.
During 6 consecutive days, a control vial was measured by duplicate
in a single analytical run.

Results
The data is normalised into the currency of Sigma Scores, in
addition to the raw data, since the size of Laboratories varies by over
several orders of magnitude. Trend data is presented in a standard
UKNEQAS style familiar to participants. Data has been returned from
a maximum of 32 Laboratories for eleven quality indicators. In
November 2018, for the key indicators of Sample time/temperature
critical failures, the median Sigma Score is 3.85 but the spread is
from 2.22 to 4.63. For Patient ID failures the data is a healthier 4.83,
with a range of 3.3 to 5.64. Some Laboratories can be at opposite
ends of the Sigma Score spectrum for different indicators.
Conclusions
Despite having detailed guidance, there remains confusion as to
what data should be collected and how it could be collected in a
standardised fashion. The challenge going forward is to review the
quality indicators in use against the published literature, to work
towards harmonisation of indicators within Europe and to have
these built into the speciﬁcations for laboratory information
management systems.
doi:10.1016/j.cca.2019.03.1108
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-Background-aim
Introduction.
Since 2015, the Analytical Quality Commission of
Spanish Society of Laboratory Medicine (SEQCML) introduced a
category 1 external quality assurance program (“SCR”), running once
per year, that used:
- Commutable materials (fresh frozen human serum).
- Reference method target values covering a wide measurable
range.
- Replicated analysis to assess the analytical imprecision.
Objective. To assess whether the different method groups for
serum alkaline phosphatase (ALP), participating in the SCR 2015 to
2017 programs, perform in a standardized way.

Results
3254 results of ALP were grouped according to the combination
of measurement procedure-traceability-instrument. Bias of each
group mean (percentage deviation to the reference value) was
compared with the desirable speciﬁcation derived from biological
variation (6.7%). Intra-laboratory coefﬁcients of variation were
calculated and compared with the desirable speciﬁcation for
imprecision derived.
190 out of 214 laboratories used the IFCC recommended method
(4-Nitrophenyl phosphate substrate with AMP buffer), traceable to
IFCC method; 17 laboratories used same substrate with DEA buffer, 3
laboratories used dry chemistry and 4 did not inform about
traceability. From the major group, Beckman AU, Bio-Systems BA
and Siemens Dimension/Vista gave standardize results. Abbott
Architect and Siemens Advia obtained results slightly below the
acceptable limit (deviations of -7.3% and -7.8%, respectively). RocheCobas produced the lowest results (-11%). In opposition, 16
laboratories using Siemens Advia with the DEA buffer method,
showed highly negative deviant results (-108%).
Conclusions
The 4-Nitrophenyl phosphate substrate with DEA buffer was
endorsed to be abandoned.
Further combined work between labs and providers is encouraged, to reduce the discrepancies evidenced in this study for some
methods groups.
doi:10.1016/j.cca.2019.03.1109
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a
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b
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Background-aim
When setting analytical performance speciﬁcations, models based
on the effect on the clinical outcome or on biological variation are
preferred. However, for some magnitudes as the ones included in the
newborn screening, there is no data available based on these two
models. In these cases, quality speciﬁcations based on the state-ofthe-art are useful to keep the analytical error under control.
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The objective of this work is to obtain quality speciﬁcations for
the total error (TE) for the magnitudes included in the External
Quality Assessment Program (EQA) of newborn screening organized
by the Spanish Association of Newborn Screening (AECNE).

measured on a single instrument. Therefore, evidence and guidance
is required for routine operation and workﬂow in a centralised
laboratory, where serial troponin samples from the same patient
might be measured on two different instruments of the same type.

Methods

Methods

A total of 23,778 results from 19 laboratories were collected from the
Spanish EQA in newborn screening during the period between May
2015 and September 2018. Magnitudes included were thyroid-stimulating hormone (TSH), phenylalanine (Phe), tyrosine (Tyr), immunoreactive trypsinogen (IRT), free carnitine (C0), acetylcarnitine (C2),
propionylcarnitine (C3), butyrylcarnitine (C4), isovalerylcarnitine (C5),
glutarylcarnitine (C5DC), hexanoylcarnitine (C6), octanoylcarnitine (C8),
decanoylcarnitine (C10), myristoylcarnitine (C14), palmitoylcarnitine
(C16) and stearoylcarnitine (C18).
For each result, TE in percentage was calculated by comparing the
value reported by the participant with the target value (robust
mean). Quality speciﬁcations were calculated as the 90th percentile,
considering only the 75% of each laboratory best results of TE.

In this sub-analysis of the multicentre TRAPID-AMI study, we
evaluated the performance of the accelerated 0/1-h AMI algorithm
when measuring serial troponin samples from the same patient with
symptoms suggestive of AMI on two parallel instruments. Patients
eligible for inclusion provided informed consent for remeasurements
and 707 samples were available. The 0-h and 1-h samples were
measured with the Elecsys® Troponin T-high sensitive (cTnT-hs)
assay on two different cobas 8000 analysers (Roche Diagnostics).
AMI diagnosis was determined by 1-h criteria for rule-out (cTnT-hs
b12 ng/L and change b3 ng/L at 1 h) and 0/1-h criteria for rule-in
(cTnT-hs N52 ng/L or change N5 ng/L at 1 h); remaining individuals
were classiﬁed to the observation zone. Outcomes were analysed
for different data combinations, e.g. all samples measured, or 0-h
and 1-h samples randomly assigned, on the two different
instruments.

Results
The magnitudes that had the best analytical performance were
TSH, IRT, C16 and C18, with a TE lower than 20%. For a greater
number of magnitudes such as Tyr, C0, C2, C3, C4, C5, C6, C8 and C14,
the TE committed were between 20 and 35%. Phe, C5DC and C10
showed the worst analytical performance, with a TE higher than 35%.
Conclusions
TE speciﬁcations based on the state-of-the-art for the magnitudes
of the Spanish EQA in newborn screening have been established.
These data can help laboratories to establish quality speciﬁcations for
these magnitudes and control their analytical performance.

Results
When running all samples from the same patient on two different
instruments of the same type, results were in agreement for 691/707
(97.7%) samples analysed: 354 rule-out, 88 rule-in and 249
observation zone. Results differed (instrument 1/instrument 2) for
16 (2.3%) samples: 1 observation/rule-out; 1 rule-in/observation and
14 rule-out/observation. No reclassiﬁcations from rule-in to rule-out
were observed and only 1 reclassiﬁcation from rule-in to observation
(0.1%). The potential variation introduced by the parallel instrument
setup is thus small compared with variations introduced by an
instrument switch when using traditional diagnostic protocols, e.g. a
single cutoff.

doi:10.1016/j.cca.2019.03.1110
Conclusions
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Background-aim
Accelerated protocols for acute myocardial infarction (AMI)
diagnosis, based on relatively low troponin concentrations and small
acute changes of 3–5 ng/L over 1 h in blood, have been validated in
several research studies. However, blood samples were typically

The 0/1-h algorithm appears to be safe and effective for triaging
patients with suspected AMI when measured on two different
instruments of the same type.
doi:10.1016/j.cca.2019.03.1111
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Background-aim
Accurate and precise measurement of blood cholesterol, including
high-density lipoprotein cholesterol (HDL-C) and low-density lipoprotein cholesterol (LDL-C), is essential for generating the correct
burden and trends of dyslipidemia. We evaluated the performance of
ﬁve HDL-C/LDL-C cholesterol assays currently used at clinical
laboratory in Korea to assess the traceability of current HDL-C/LDLC in vitro diagnostic products to commutable frozen serum (CFS)
reference materials.
Methods
The HDL-C/LDL-C assays were categorized as ﬁve groups
according to the combination of instrument and reagent; ToshibaKyowa, Hitachi-Sekisui, Siemens ADVIA, Roche Cobas, and Beckman
Coulter AU. The 12 levels of CFS pools were prepared according to
CLSI 37-A and sent at frozen state. The design based on two days,
with one run per day and three replicates per run. Target reference
values were measured using reference ultracentrifugation method
for HDL-C and ®-quantiﬁcation for LDL-C at CEQAL. Target
performance goal based on the analytical performance criteria for
tests used to assess cardiovascular disease risk of the Cholesterol
Reference Method Laboratory Network as follows: maximal allowable bias δ ±5% for HDL-C and δ ±4% for LDL-C; maximal allowable
imprecision δ 4.0% at ε 42 mg/dL or δ 1.7 at b 42 mg/dL for HDL-C
and δ ±4% for LDL-C, In addition we observed total error according
to the National Cholesterol Education Program; δ 13% for HDL-C
and δ 12% for LDL-C.
Results
The target values of ﬁve materials were 37.1 – 57.2 mg/dL for
HDL-C and 76.9 – 130.9 mg/dL for LDL-C. Bias ranged from -0.9% to
6.2% for HDL-C and from −3.3% to 8.5% for LDL-C. Imprecision
showed total CVs b 2.2% for HDL-C and b 1.3% for LDL-C. Total error
ranged from 3.4% to 6.7% for HDL-C and from 6.2% to 9.2% for LDL-C.
Except Toshiba-Kyowa, the other HDL-C assays met target performance goal. Whereas, all ﬁve LDL-C assays did not meet target
performance goal.
Conclusions
Even routine assays have advanced considerably over recent
years, manufacturers’ still have to strive for accurate HDL-C/LDL-C
measurements for patients with standardization and calibration
veriﬁcation.
doi:10.1016/j.cca.2019.03.1112
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Background-aim
Although the use of EDTA-containing collection tubes is known to
stabilize the complement analytes and to make the results more
reliable, no external quality assessment (EQA) scheme based on
EDTA plasma samples is available to date in France. Consequently, a
number of clinical laboratories currently participate to EQA programme on samples whose matrix is different from their routine
practice. The aim of this work was to offer a new external quality
assessment scheme, as an inter-laboratory exchange (ILE). The
different steps of the validation procedure are presented, together
with the one-year ILE implementation experience.
Methods
We used the complement Optilite® assays for classical pathway
activity, C3c, C4 and C1 inhibitor protein (The Binding Site Group Ltd,
Birmingham, UK). Stability studies were performed using the
acceptable change limit (ACL), deﬁned as the analytical coefﬁcient
of variation (CVa, for each analyte) * 2,77 as the main criteria. The
effect of 2 commercial diluents, used to adjust the samples’
concentration was studied through the percent of recovery (%R),
deﬁned as the proportion of corrected to nondiluted analyte value
(acceptable variation: 80-120%).
Results
Validation procedure: (i) whole blood EDTA samples were stable
at 4°C up to 72h; (ii) when separated within the 12h of sampling,
EDTA plasmas were stable until the 72e hour at 4°C and -20°C but
not at room temperature; (iii) no matrix effect was evidenced for the
2 tested commercial diluents; (iv) the diluted samples were stable at
-20°C until the 4th week. The ILE program was started on January
2018. A total of 6 sendings of 2 samples was made during the year
2018. From an initial number of 3 participants, we moved to 4 at the
5th sending. Each participating laboratory received a personalized
report after each response, together with an annual report of
performance. Due to the limited number of participants, both classic
and robust z-score were included in the reports. The shipping was
systematically controlled using additional samples, and no CV
exceeded -10 to +10% when measured back to the laboratory in
charge.
Conclusions
The newly implemented ILE will be useful for the accreditation of
the complement activity of French laboratories using EDTA plasma
samples.
doi:10.1016/j.cca.2019.03.1113
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UK NEQAS for serum indices: Three years on ….

B. Lopezc, S. Rogeauc, A. Deleplancquec, E. Moitrotc, E. Berthea, C.
Goulvestree, S. Hillionb, E. Vinnerd, M. Labalettec, S. Dubucquoic
a
Department of Immunology, CHU Amiens, Amiens F-80000, France

R. Marrington, J. French, A. Robins, F. Mackenzie
Birmingham Quality (UK NEQAS), United Kingdom

Abstracts / Clinica Chimica Acta 493 (2019) S497–S532

Background-aim

Background-aim

The presence of Haemoglobin (Haemolysis), Bilirubin (Icterus)
and Lipids (Lipaemia) in serum can affect the measurement and
reporting of many Clinical Chemistry laboratory test results. Quality
Assurance of Serum Indices is not as rigorous as for other Clinical
Chemistry assays. Three years ago Birmingham Quality established
an EQA scheme for Indices in Serum. This poster explores how the
scheme has developed and where we are now.

We sought to deﬁne the performance of automated chemistry
platforms at two large academic medical centers by calculating and
comparing sigma metrics for 28 analytes.

Methods
The UK NEQAS for Serum Indices (HIL) EQA scheme that not only
looks at Haemolysis (H), Icterus (I) and Lipaemia (L) as individual
analytes but also looks at the impact these serum indices have on
particular speciﬁc analytes, which change from month to month,
called ‘Analyte X’. Three specimens are distributed monthly and
laboratories return their H, I, L and ‘Analyte X’ results, and whether
they would report the measured analyte based on the serum indices.
Results

Methods
Performance characteristics of chemistry assays on two Roche
Cobas analyzers (University of Florida Health Jacksonville) and four
Abbott Architect analyzers (Vanderbilt University Medical Center)
were estimated using 12 months of Bio-Rad quality control (QC) data
at two concentrations. Method imprecision was calculated as the
cumulative QC coefﬁcient of variation (CV) and percent bias was
calculated by comparison of analyzer mean to peer group means.
Sigma values were calculated for each method as [(TEa – Bias%)/CV%]
using allowable total error (TEa) from two sources: the CLIA
evaluation limits and desirable biological variation (Ricos C et al.).
Average sigma values were generated for each site and graded as
optimal N6 sigma; good 5–6 sigma; marginal 3–5 sigma; or poor b3
sigma. Analysis of NIST SRM1950 standards for a subset of analytes
allowed an estimation of absolute bias.

To accommodate the results reported, Birmingham Quality has
two data presentations — standard report format for numerical data,
and pie charts for category data. The results returned so far have
shown that there are signiﬁcant differences in practice for the
measurement and interpretation of serum indices both within-, and
between- manufacturers. For example, an unspiked sample was
distributed which had endogenous elevated triglycerides. Beckman
Synchron and Beckman AU Olympus identiﬁed a signiﬁcant amount
of icterus present, whereas other major methods hadn’t. Analytically
this is because of secondary interference due to overlapped
absorbance not being corrected. Clinically this means that there is
the potential that results would not be reported because of an
incorrect icterus results being reported on a lipaemic sample, when
analytically they may be valid for icterus.

Sigma metrics were highly comparable across both study sites.
Considering CLIA TEa, just over half (UF 57%; VUMC 54%) of the 28
analytes met the six-sigma standard of performance. Electrolytes (Na,
K, Cl, Mg) and metabolites (total bilirubin, BUN, CO2) failed to meet
six-sigma. Notably, there were dramatic differences in sigma values
calculated using CLIA and Ricos TEa criteria. Almost 40% of the analytes
had at least one QC that performed poorly using Ricos. Only 4 of the 28
assays (CK, GGT, Lipase and triglycerides) demonstrated optimal
performance at both study sites using Ricos and CLIA criteria. Analysis
of NIST SRM1950 at both study sites gave comparable sigmas for all
analytes except total bilirubin, cholesterol, Mg and total protein.

Conclusions

Conclusions

The UK NEQAS for Serum Indices (HIL) has shown that there are
signiﬁcant variations in practice between participants for the use of
serum indices which consequently affects patient care both in terms
of repeat testing and validity of test results. Unfortunately, EQA alone
has not been enough to drive change in laboratory practices as
observed by repeat distributions over time showing similar percentages of results that would or would not be reported for Analyte X
based on HIL value.

Neither Abbott nor Roche analyzers met six-sigma quality
standards for all analytes tested. CLIA TEa and RICOS TEa are
signiﬁcantly different, with wider acceptability criteria for CLIA.
Variations between individual analyzers and manufacturers
and limitations in automation would make tailored QC rules based
on sigma metrics difﬁcult to implement in a high-volume
laboratory.

Results

doi:10.1016/j.cca.2019.03.1115
doi:10.1016/j.cca.2019.03.1114
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Key factors to achieving International Organization for Standardisation (ISO) 22870 accreditation with a broad point-of-caretesting (POCT) program
M. Millera, D. Patela, R. Hobmanb
Biochemistry Department, Manchester University NHS Foundation
Trust, Wythenshawe, United Kingdom
b
Technical Specialist Department, Werfen UK, Warrington, United
Kingdom
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Background-aim
When the Biochemistry department on the Wythenshawe site of
Manchester University NHS Foundation Trust ﬁrst achieved ISO
15189 laboratory accreditation in 2016, this was a big step towards
extending the standards to our POCT program. Wythenshawe
achieved 22870 accreditation in September 2018, making the
department only the second NHS trust to be awarded POCT
accreditation in the UK. Based on interest from peer institutions,
we propose a roadmap for achieving ISO 22870, using our blood gas
testing program as an example.
Methods
Wythenshawe is a 900-bed teaching hospital providing acute care
services to adult and paediatric patients. POCT service includes more
than 300 devices—29 blood gas analysers, 180 hand-held glucose,
ketone, tHb and chemistry devices— equating over 2million individual patient tests each year.
Achieving ISO 22870 involved the efforts of the POCT team,
clinical teams, learning and development, the main laboratory and
our supplier partners to establish: e-learning, a Quality Management
System (QMS), deﬁne Key Performance Indicators (KPI), and audit
for improvement opportunities.
The blood gas testing service at Wythenshawe includes 29 GEM®
Premier™ 5000 with iQM2® (Instrumentation Laboratory) analysers
interfaced into GEMweb® Plus which is a key element to the POCT
program.
Results
The efforts performed for the blood gas testing can be used as a
model for other institutions to achieve ISO 22870:
1. Build e-learning program – standardised analyser platform with
Operator Competency modules in GEMweb Plus
2. Establish standardised documentation within the QMS system –
Maintenance-free analysers simplify staff-time, documentation
and elevate quality
3. Identify KPIs for POCT dashboard – built-in KPIs and iQM2 riskmanagement features facilitate monitoring for continuous
improvement
4. Set up monitoring process – sample handling reports in GEMweb
Plus enable monitoring for operator training
Conclusions
Seeking accreditation aligns with the Wythenshawe objectives to
grow our clinical expertise and expand our research programs. Being
awarded ISO 22870 validated the quality of our comprehensive POCT
service. The built-in features of the GEM Premier 5000 with iQM2
and GEMweb Plus not only facilitated ISO quality requirements
automatically, but also helped free up POCT staff to focus on the
broader framework of the overall accreditation program.

Background-aim
The biotin-streptavidin-based Elecsys® Troponin T-high sensitive
(cTnT-hs) assay (Roche Diagnostics) has a high negative predictive
value for ruling out acute myocardial infarction (AMI), but biotin N20
μg/L can reduce recovery by N10%. We assessed the risk of patient
misclassiﬁcation due to biotin interference.
Methods
Biotin was measured in two cohorts using an Elecsys® biotin
assay. The acute coronary syndrome (ACS) cohort comprised 797
initial (0-hr) and 646 3-hr blood samples from 850 patients with
suspected AMI in the US. The US laboratory cohort comprised 2023
random samples from a US laboratory network; biotin concentrations were extrapolated for higher values using pharmacokinetic
data to simulate future use of high-dose biotin for multiple sclerosis.
Prevalence of biotin N20 μg/L and 99th percentile biotin were
calculated, and the impact of elevated biotin on cTnT-hs was
modelled in both cohorts. In the US laboratory cohort, the
misclassiﬁcation risk was determined using global (excluding US)
14 ng/L and US 19 ng/L cTnT-hs cutoffs, and for a biotin washout
time of 3 hrs based on pharmacokinetic data.
Results
ACS cohort: one (0.13%; 30.23 μg/L) initial and one (0.15%; 24.48
μg/L) 3-hr sample had biotin N20 μg/L; 99th percentile biotin was
2.62 μg/L (initial) and 2.38 μg/L (3-hr), N7 times lower than the assay
interference threshold. US laboratory cohort: 15 (0.74%) samples had
biotin N20 μg/L; 99th percentile biotin was 16.62 μg/L. Using
conservative assumptions in the ACS cohort (including tripling the
highest observed biotin concentration per CLSI EP07 guidelines),
biotin interference could lead to a falsely low value for an initial
cTnT-hs result between 19 and 45.24 ng/L; the likelihood of falsenegative AMI prediction was 0.026% at 0 hrs. Using extrapolated
biotin data from the US laboratory cohort, the misclassiﬁcation risk
due to biotin interference using 14 ng/L and 19 ng/L cTnT-hs cutoffs,
respectively, was: 0.025% and 0.026% at 0 hrs; 0.00049% and
0.00048% at 3 hrs.
Conclusions
In our study, biotin interference had a minimal impact on cTnT-hs
diagnostic performance and the risk of false-negative AMI prediction
due to biotin was low.
doi:10.1016/j.cca.2019.03.1117

doi:10.1016/j.cca.2019.03.1116
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Evaluating the clinical risk of biotin interference with the
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N. Trand, D. Dierckse, R. Twerenbolda,
Schuetzenmeisterb, D. Kasapicc, B. Mummad

Cardiovascular Research Institute Basel (CRIB), Department of Cardiology, University Hospital Basel, University of Basel, Basel, Switzerland
b
Roche Diagnostics GmbH, Penzberg, Germany
c
Roche Diagnostics International Ltd, Rotkreuz, Switzerland
d
UC Davis Medical Center, Sacramento, CA, USA
e
UT Southwestern Medical Center, Dallas, TX, USA

A.

Zieglerc,

A.

Real-time monitoring of drug-laboratory test interactions with
an automated decision support application
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application (Gaston, Medecs B.V.). The DLTIs were described in a
validated database from the Dutch Society for Clinical Chemistry. The
application is able to generate a DLTI-based advisory text based on
predeﬁned aberrant laboratory test results and medication data from
individual patients and present this alert text to the laboratory
specialist in the laboratory information system. The software
application was successfully connected and installed in one hospital
laboratory in 2018 with two other hospitals to follow in 2019.
Generated real-time DLTI alerts were collected and monitored during
4 weeks.
Results
A mean of 45 DLTI alerts were generated per day. Twenty-one out
of 34 clinical rules were generated at least once in this period. The
most frequently reported interactions were magnesium - proton
pump inhibitors (14%), creatine kinase – statins (13%) and potassium
- ACE-inhibitors (13%). Most DLTI alerts were from the internal
medicine department (43%), cardiology department (22%) and the
emergency department (10%).

Background-aim
Conclusions
The lack of knowledge of the presence of Drug-Laboratory Test
Interactions (DLTIs) can cause misinterpretation of laboratory test
results and delayed or erroneous diagnosis with extra healthcare
costs and even harm to patients. There are over 50.000 physiological and/or analytical drug-test interactions described. In this pilot
study, an automated decision support application was used to
detect drug laboratory test interactions in real-time.

In this study, an automated decision support application was
implemented to facilitate signalling the presence of drug laboratory
test interactions. A mean of 45 DLTI alerts per day were generated in
this study. The clinical relevance of the alerts for laboratory
specialists and physicians will be examined.
doi:10.1016/j.cca.2019.03.1118

Methods
In this multicentre study, 34 clinical rules about DLTI were
programmed and validated in an automated decision support
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Conclusions

The prevalence of intestinal parasitosis in the laboratory of
parasitology of Mohammed VI University Hospital

The prevalence of intestinal parasites stay high. It is dominated by
Blastocystis hominis, amoebae, and intestinal ﬂagellates, which are
considered low hygienic indicators.

O. Bouayadia,b, A. Lyagoubia,b, J. Elmalkia,b, S. Fariha,b, A. Hamia,b
a
Laboratory of parasitology Mycology, Mohammed VI, Morocco
b
University Hospital Faculty of Medicine and Pharmacy (University
Mohammed the ﬁrst), Oujda, Morocco
Background-aim
Intestinal parasitosis is caused by parasites belonging to the
groups: protozoa and helminths, which may be responsible for
intestinal and/or hepatic disorders, and are closely linked to the level
of hygiene.
The main objective of this study is to determine the prevalence
and parasitic indices in the laboratory of parasitology of Mohammed
VI University Hospital.
Methods
This is a retrospective study conducted in the Mycology
Parasitology Department, spanning a period of 24 months, from 1
January 2017 to 31 December 2018, involving 781 stool parasitological examinations.
The results of the examinations were recorded from the
laboratory's activity register.
Each sample of freshly collected stool was examined macroscopically and microscopically, between slide and coverslip, after dilution
with saline serum and Lugol stain, completed with a concentration
technique (Ritchie).
Results
From a total of 781 samples received, the epidemiological data
analyzed showed an average age of 38.48 years, with a sex ratio F /M
of 1.35. 62.3% of the samples received from external consultant
patients. The prevalence of positive samples was 21.2%, the positivity
of the parasitological examination was higher in adults (N 15 years):
80% compared to children: 20%.
The majority of isolated parasites were protozoa (98.75%);
Blastocystis hominis is the predominant parasite with a prevalence
of 51.78%, followed by intestinal ﬂagellates: 17.5%, Entamoeba coli:
14.37%, Endolimax nana: 12.5% and Entamaeba histolytica: 8.75%,
helminths were rarely isolated 1.25%.
Polyparasitism was reported in 8.75% of positive samples.

doi:10.1016/j.cca.2019.03.1120

W203
Evaluation of the application of the diagnostic protocol in a single
step of Hepatitis C
R.C. Josefa, P.R. Isabel M., G.A. Sebastián, P.G. Matilde M., B.B.M. Pilar,
A.O. Cristóbal
A.P.E.S. Hospital de Poniente, Spain
Background-aim
Hepatitis C is a health problem which requires that some basic
criteria should be established in order to achieve the objectives
proposed by the World Health Organization (WHO), such as its
eradication in 2030. The proposed objectives include to diagnose the
90% of patients and to treat the 80% of them.
In January 2018, our laboratory established a new diagnostic
protocol in a single step of Hepatitis C Virus (HCV). This
protocol consisted of determining the viral load after the
positive result for HCV antibodies in the same sample. And
thereafter communicate it to the Service of Digestive to prevent
the loss of patients.
Objectives
Assessment of the established protocol and conﬁrmation of the
patients' visit to the Service of Digestive.
The relation between the patient's personal circumstances and
the attendance to the medical consultation.
Methods
All patients diagnosed with Hepatitis C in our hospital are studied
from January to July 2018 and afterwards they are referred to the
Service of Digestive to be assessed and treated.
In this period there were 111 patients with positive HCV
antibodies (Dxl 800 Access Immunoassay System, Beckman

Abstracts / Clinica Chimica Acta 493 (2019) S533–S562

Coulter®) who were found to have viraemia (GeneXpert System,
Werfen®). Subsequently, they were followed to conﬁrm their
attendance to the specialist consultation.
Results
A total of 111 viral loads were carried out, and 40 of them were
positive: a 36.4%.
Among these 40 positive viral loads, 36 attended to the Digestive
consultation (90%), 3 did not attend to the Digestive (7.5%) and one
patient died over the course of the study (2,5%).
Among the 3 patients that did not attend to the consultation, two
were man, one had problems with alcohol and the other one was
drug user, and the third patient was a woman of foreign nationality
the personal circumstances of which were unknown.

Results
Following screening, the Buffy coat (least recommended) technique
did not detect the Leishmania parasite (0%), whereas the thin ﬁlm
examination (sensitivity: 2.3%, speciﬁcity: 99.6%, negative predictive
value: 84.1%, positive predictive value: 50%) detected 2 (2.1%) while
ELISA (the gold standard) detected 44 (16.2%) leishmaniasis cases
among the participants. The results revealed statistically signiﬁcant (p
b .05) decreased urea, increased creatinine, elevated ALT and AST levels
in participants found to be infected with Leishmania species compared
to those not infected. It is interesting to note that urea, creatinine, ALT
and AST levels of participants having a co-morbidity of VL-diabetes and
VL-diabetic foot ulcer did not change signiﬁcantly compared to the
Leishmania-infected participants without diabetes or the foot ulcer.
Conclusions

Conclusions
The 90% of patients diagnosed with Hepatitis C in our hospital
have attended to Digestive consultation and only the 7.5% did
not attend. This conﬁrms that the deﬁned strategy has been
effective, obtaining results closest to the objectives proposed by
the WHO.
The 7.5% that did not attend to the medical consultation are
patients that belong to a group at risk of social exclusion, making it
difﬁcult the application of the protocol.

These ﬁndings indicate that Leishmania infection is the singular
factor that perturbs the kidney and liver enzymes considered in this
study. Therefore VL does not show association with diabetes or
diabetic foot ulcer co-morbidity in the population studied. There has
not been any reported case of visceral leishmaniasis in Osun State
prior to this study. It therefore sufﬁces that the infectious disease has
hitherto remained un- or mis-diagnosed.
doi:10.1016/j.cca.2019.03.1122

doi:10.1016/j.cca.2019.03.1121
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Comparative seroepidemiological surveillance of visceral leishmaniasis and its association with diabetes co-morbidity in Osun
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Background-aim
Visceral leishmaniasis is the most severe form of leishmaniasis
and the second largest parasitic killer in the world after malaria.
This sero-epidemiology surveillance was carried out to ascertain
visceral leishmaniasis incidence in Osun State, Southwestern
Nigeria.
Methods
A total of 272 volunteers from different towns of the State were
enrolled for participation in this study. They were grouped viz.:
Control, Diabetic, Diabetic Foot Ulcer in order to investigate the
incidence of VL and the association of the disease co-morbidity with
diabetes viz-a-viz implication on biochemical parameters of kidney
(Urea and Creatinine) and liver (ALT and AST) functions. Using
standard protocols of ELISA, Buffy coat and thin ﬁlm techniques, VL
was diagnosed for each volunteer.

Improving hepatitis C diagnosis: Laboratory intervention by a
procedure in one step
A. Arias García, L. Castellote Bellés, G. Tarrasó Uríos, R.M. López
Martínez, F. Rodríguez Frías
Biochemical and Microbiology Department, Vall d'Hebron University
Hospital, Barcelona, Spain
Background-aim
Hepatitis C virus (HCV) is a hepatotropic virus that causes
progressive liver damage, which might result in liver cirrhosis and
hepatocellular carcinoma. Globally, an estimated 71 million people
have chronic hepatitis C infection and approximately 399,00 people
die each year from HCV infection. Antiviral medicines can cure N95%
of people with HCV infection, thereby reducing the risk of death by
access to diagnosis and treatment is low.
In Spain, around 500,000 people have been in contact with HCV
and the viremia is estimated at 68%. However, it has been reported
that only 40% of infected people have been diagnosed.
The aim of the study was to assess the effectiveness of HCV RNA
measurement after the detection of a new case of positive anti-HCV
antibodies patient from Primary Care Attention Centers, using a single
EDTA blood tube, previously processed for hematimetric analysis.
Methods
This is an observational study of the percentage of positive HCV
RNA patients detected during four months use the above mentioned
one step procedure, compared with the detection of positive HCV
RNA patients the previous four months, when the test was
speciﬁcally requested by clinicians.
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Results
In the nine previous months before the implementation of the
new strategy, a total of 1057 HCV RNA quantiﬁcations had been
performed in Primary Care patients, of which 433 (41%) had
detectable HCV RNA.
In the nine months after the implantation of the one step
diagnosis a total of 1468 HCV RNA was performed, 819 (56%) directly
requested by clinicians and 649 (44%) using the EDTA tube for
Hematology, of which 321 (50%) had detectable HCV RNA.
Conclusions
Screening of HCV infection is crucial for diagnosis, improving the
health of those with active infection and preventing transmission.
But a signiﬁcant proportion of patients with active infection are not
correctly diagnosed and, consequently, not referred to Specialized
Centers for treatment.
Our study shows how the laboratory intervention has allowed the
diagnosis of 44% more cases, who will be treated and, in a high
proportion, cured. This one step strategy garantees the deﬁnitive
diagnosis in a short therm and avoids unnecessary medical visits and
phlebotomies.
doi:10.1016/j.cca.2019.03.1123

W206
Arginase activity and frequency of low density granulocytes in the
blood of visceral leishmaniasis treatment naive, treated and
follow up VL/HIV co-infected patients
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Background-aim
The synergetic effect VL/HIV co-infections leads to profound
suppression of the immune response through suppression the cell
mediated branch. Which is a key in controlling and healing of the
infection. However, the main mechanism by which this two infections
affect the immune response is not well investigated. Arginase enzyme,
a marker of disease severity and immune suppression has been shown
signiﬁcantly much higher in VL treatment naïve VL/HIV co-infected
patients as compared to HIV and VL patients.
Methods
Cross sectional study of VL/HIV co-infected patients from University of Gondar Hospital was recruited. Arginase activity and the
phenotype of arginase expressing cells were measured in the plasma
and PBMCs respectively in the blood of VL treatment naïve, treated,
relapsed and non-relapsed follow up VL/HIV co-infected patients.
Results
The frequency of LDGs was signiﬁcantly higher in the treatment
naïve patients compared with non-relapsed follow up patients.
Furthermore, there was a signiﬁcant increase in the level of arginase
activity in the plasma of treatment naïve patients compared with

non-relapsed follow-up patients. Moreover, expression level of
activation marker (CD63) in LDGs was signiﬁcantly increased in
treatment naïve patients compared with non-relapsed follow up
patients. The level of CD3ζ expression in CD4+ and CD8+ T-cells
had no signiﬁcant difference across the four groups.
Conclusions
The results suggest that the increased frequency of LDGs and
arginase activity in the plasma of treatment naïve and relapsed
follow up patients might contribute to the poor treatment outcome
and increased rate of relapse of VL in VL/HIV co-infected patients.
doi:10.1016/j.cca.2019.03.1124
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Background-aim
Gram-negative glucose non-fermenting bacilli such as Pseudomonas aeruginosa and Acinetobacter spp. are emerging health threats
due to their ability to cause healthcare-associated infections as well
as intrinsic and acquired resistance to antibiotics. However, little is
known on the antibiotic resistance levels of these bacteria in Ghana.
In this study, we aimed to determine antibiotic resistance levels of
Acinetobacter and P. aeruginosa clinical isolates for major antibiotics
as well as to identify involved resistance mechanisms.
Methods
In a total of 64 g-negative glucose non-fermenting clinical isolates
collected from two hospitals in Ghana during 2015–2017 were
included. Species identiﬁcation was performed using MALDI-TOF
mass spectrometry and 16S rRNA sequencing. Minimal inhibitory
concentrations (MICs) of ﬁve antibiotics meropenem, gentamicin,
ceftazidime, ciproﬂoxacin and colistin were determined according to
CLSI guidelines. Carbapenemase genes were screened using PCR and
DNA sequencing. Multilocus sequence typing was performed for
carbapenemase-producing isolates.
Results
Near 59% of 64 isolates were identiﬁed as Acinetobacter spp. with
27 Acinetobacter baumannii isolates. 27% and 9% were identiﬁed as
P. aeruginosa and Stenotrophomonas maltophilia, respectively.
Gentamicin and ciproﬂoxacin resistances were most prevalent with
near 37% for Acinetobacter spp. and 6% for P. aeruginosa. Colistin,
ceftazidime and meropenem resistances were only observed in
Acinetobacter spp. with the prevalence of 26%, 13% and 5%,
respectively. Furthermore, four A. baumannii isolates were conﬁrmed as carbapenemase producers, two of which produce blaOXA-23
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carbapenemase with both belonging to ST 514. Other two strains
were blaOXA-58-like carbapenemase producers with one identiﬁed as
ST 1552 and the other as newly identiﬁed ST 1856.

W209

Conclusions

A.I. García Sánchez, D. Cembrero Fuciños, M.A. Rodríguez Rodríguez,
L. Pérez García, M.T. García Valero
Department of Laboratory Medicine, University Welfare Complex Palencia,
Spain

Multidrug resistance was observed among clinical isolates of
gram-negative glucose non-fermenting bacilli from Ghana. To best of
our knowledge, this study marks the ﬁrst identiﬁcation of blaOXA-23
and blaOXA-58-like in Ghana.
doi:10.1016/j.cca.2019.03.1125
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Retrospective study of superﬁcial mycoses at Mohammed VI
University Hospital in Oujda
O. Bouayadi, A. Lyagoubi, S. Farih, J. Elmalki, A. Hami
Laboratory of parasitology-Mycology, Mohammed VI University Hospital Faculty of Medicine and Pharmacy (University Mohammed the ﬁrst),
Oujda, Morocco
Background-aim
Superﬁcial mycoses are very frequent infectious diseases of the
skin, the integuments and mucous membranes caused by fungi:
yeasts, dermatophytes and molds.
Objectives: To study the current epidemiological proﬁle of
different types of superﬁcial fungal infections diagnosed in Mohammed VI University Hospital in Oujda.
Methods
This is a retrospective study spread over two years from 1 January
2017 to 31 December 2018, epidemiological and clinical data were
collected and exploited.
Results
Superﬁcial fungal infections were conﬁrmed in 253 cases or
45.75% from all samples examined. The sex ratio F /M was 1,03, the
average age was 45,82 years. The samples received from external
consultant patients are more common (74.58%). This work conﬁrms
the predominance of superﬁcial mycoses dermatophyte (85.77%)
followed by yeast (14.2%). Isolated dermatophytes are dominated by
Trichophyton rubrum (93.1%), the yeast by Candida albicans
(72.22%).
Onychomycosis is the most encountered fungal accounting for
64.42% of all superﬁcial fungal skin infections followed by epidermomycoses (34.78%) and tinea capitis (1%).
Conclusions
The Mycology laboratory plays a key role in the rapid diagnosis
of mycosis of the nail and skin and also determines the
introduction of appropriate treatment and prevention through the
epidemiological study of these fungi whose frequency continues to
grow.
doi:10.1016/j.cca.2019.03.1126

Evaluation of hepatitis CF in our health area

Background-aim
Following the publication of WHO global strategy for the eradication of hepatitis C(HVC) as Public Health threat in 2030 actions have
been launched in our Community for diagnosis and treatment of the
disease. In order to implement them, it is necessary to know the
current situation in the Health Area, the laboratory has analytical data
that we must exploit and convert into relevant information.
Identify patients to whom HVC determinations have been made in
order to understand the subsequent management and, if necessary,
complete the diagnosis or propose treatment.
Methods
The determinations in the laboratory are made as follow:
Antibodies (Ab) HVC: Architect 2000i of Abbott diagnostic (Ab
against antigen HCr43 and c100–3).
HVC viral load: Ampliﬁcation of nucleic acids by real-time PCR
(RT-PCR) for quantitative determination of viral RNA in plasma with
COBAS® AmpliPrep/COBAS® TaqMan®48.
An export was made from the LIS database of Ab and viral load
data from the period 2008–17 classifying results as:
• Patients with positive Ab to which no viral load has been requested
• Patients with Ab positive and negative viral load
• Patients with positive Ab and positive viral load
Results
• A total of 309 patients were obtained from the group with positive
Ab who were never asked for viral load
• 419 patients with HCV positive Ab and negative viral load at the
time of the determination of Ab or negatively afterwards
• 1112 patients with Ab and positive viral load. We observed that in
many of them there are no subsequent determinations, so we
decided to cross the data from these patients with the data available
in the Pharmacy Service and the Hospital Histories. Once treated
patients and deceased were eliminated we obtained a total of 673
patients diagnosed, untreated and potentially infectious.
Conclusions
Data were sent to medical direction in order to bring in for
consultation patients with positive results.
Consensual strategy is established with Digestive Service in order
to improve the management of the pathology:
• If Ab is positive we adds viral load as reﬂex test and patient is called
for extraction appointment
• If results of viral load positive the following comment is added: We
recommend calling the patient for hepatology consultation
Thus we streamline the diagnosis and reduce the number of lost
patients.
doi:10.1016/j.cca.2019.03.1127
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Evaluation of the Cobas 6500 analyzer for the screening of urine
cultures

Performance study of intestinal protocols in the adult chronic
diarrhea syndrome

M.T. Gil Ruiz, J. Timón Zapata, J.L. Martín Calderón, A.B. Rivas Estévez,
A. Beteta López, J. Martínez Alarcón, M. Maiques Camarero, F. Bustos
Guadaño
Servicio Análisis Clínicos, Hospital Nuestra Señora del Prado, Talavera de
la Reina, Spain

E. Lepe Balsalobre, M.d.M. Viloria Peñas, I. Peral Camacho, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain

Background-aim

Stool analysis is of special relevance in the study of adult chronic
diarrhea syndrome and should include a microscopic study to assess
the existence of leukocytes, blood or fats, in addition to the study of
fecal calprotectin. With independence should be studied, infectious,
bacterial and parasitic causes.
The microscopic study of parasites is a laborious technique that
requires experience, and a high time of microscopic observation.
The objective was to evaluate the performance of the microscopic
study of parasites in adult patients clinically diagnosed with chronic
diarrhea syndrome in our health area based on the calculation of
post-test probability.

Given the high prevalence of the urinary tract infection (UTI),
urine culture represents a large, time-consuming and costly workload for the Microbiology laboratory. Therefore, effective screening
methods should aid in a fast and affordable UTI diagnosis.
The aim of this study was to evaluate the performance of the
Cobas 6500 (Roche Diagnostics) to predict negative urine cultures
and its performance as a screening tool.
Methods

Background-aim

Urines received from outpatients at primary care centers or
specialty care consultations, from Monday to Friday during the
morning schedule and processed at our hospital's clinical Microbiology laboratory were included in the study. Children δ5 years old
and pregnant were excluded.
Sediment and dipstick analysis were performed on the Cobas
6500, an automated platform for chemical dipstick and microscopic
urine evaluation, capable of detecting leukocyte esterase, nitrites,
leukocytes and bacteria. Urine cultures were processed and considered positive, negative or contaminated following the “Sociedad
Española de Enfermedades Infecciosas y Microbiología Clínica”
criteria for the diagnosis of UTI.
Receiver operating characteristics (ROC) curves analysis was used
to establish the highest sensitivity (S) and speciﬁcity (E) and the
reduction of cultured samples was also evaluated.

Methods

Results

Results

During the period May–August 2018, among 3428 requests
included in the study, 569 were discarded (16.6%) due to insufﬁcient
sample or sample not received and 2859 (83.4%) urine samples were
processed. 1758 cultures were classiﬁed as negative and 1101 as
positive (353 contaminated and 748 as true positive) for UTI. ROC
curve analysis showed the bests S and E were 93.6% and 46.3%,
respectively, when at least one of these cutoff points was met:
positive leukocyte esterase, positive nitrites, leukocytes ε1 and
bacteria ε30 per ﬁeld.
With these cutoff points, a negative predictive value (NPV) of
92.0%, a positive predictive value of 52.6% and a 30.9% reduction of
all samples cultured were achieved.

In the microscopic study, 8 samples with parasites were detected,
equivalent to a pre-test prevalence (prevalence) of 1.98%. All
the parasites identiﬁed were protozoa: 3 Endolimax nana and 5
Blastocystis hominis.
The negative post-test probability calculated on the basis of
Bayes' theorem was 1.7% (CI: 0.4–6.5%).

A total of 302 adult patients (aged 16–96 years) with clinical
presumption of chronic diarrhea syndrome were selected for the
pilot study. The microscopic study of the feces was carried out
previous concentration of the sample by the Telemann method.
The sensitivity and speciﬁcity values of the microscopic technique
were calculated based on the data of the work published by Stensvold
et al. J Clin Microbiol 2012. With these values, the probability
coefﬁcient was calculated which together with the pre-test probability
(prevalence) were used to calculate the post-test probability.
For the calculation of the negative post-test probability and its
conﬁdence interval, a methodology based on the Bayes theorem was
used in Microsoft Excel based on the calculated prevalence of the
disease in our pilot study and the results of the laboratory test.

Conclusions

With the cutoffs obtained and given the NPV reached, the Cobas
6500 can be useful as a screening method for UTIs diagnosis,
reducing the workload and the time until a negative result.

5 out of 100 patients (based on the calculated conﬁdence interval
the number of patients would range between 1 and 20) studied for
chronic diarrhea and parasitic etiology would not be diagnosed by
microscopic techniques.
Therefore, for the study of chronic diarrhea syndrome in adults it
would be appropriate to implement a contingent strategy with the
use of more sensitive techniques such as molecular diagnosis that
would reduce the number of false negatives of the techniques
conventional.

doi:10.1016/j.cca.2019.03.1128

doi:10.1016/j.cca.2019.03.1129
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Background-aim

Onychomycosis: Epidemiological and biological proﬁle in Mohammed VI University Hospital in Oujda

Severe systemic infections, such as sepsis, are the primary cause
of morbidity and mortality in hospitalized patients. Current biomarkers in sepsis do not always reﬂect the severity of sepsis at a
particular point in time. Acquiring the earliest possible identiﬁcation
of pathogenic microorganisms is critical for selecting the appropriate
antimicrobial therapy and obtaining a favorable outcome in infected
patients. Here we developed a novel rapid identiﬁcation and
quantiﬁcation method of unknown pathogenic bacteria in a clinical
sample, and estimated the usability of blood bacterial concentration
as a novel biomarker in sepsis.

A. Lyagoubi, O. Bouayadi, J. Malki, S. Farih, A. Hami
Mycology-Parasitology Laboratory, Mohammed VI University Hospital
of Oujda, Oujda, Morocco
Background-aim
Onychomycosis accounts for about 50% of onychopathies. They
affect, depending on the series, between 3 and 29% of the general
population. We have tried, through a series of cases, to specify the
epidemiological, clinical and mycological aspects of this affection.
Methods
Prospective study conducted in the parasitology-mycology department of the Mohammed VI university hospital in Oujda for a period of
08 months. We included all patients with clinically suspicious lesions.
For each case, we noted: the age, sex, nail (s) affected, clinical
appearance of the nail lesions, and the presence or absence of
associated skin lesions. We also noted the presence of possible risk
factors. The mycological sample was collected by scraping the nail.
The sample was then examined under an optical microscope. Two
media were used: Sabouraud Agar + Chloramphenicol and
Sabouraud Agar + Chloramphenicol + Actidione.
Results
The total number of cases was 256. The average age was 52 years
old. The sex ratio M/F was 1.2%. 6.7% of cases were found in
ﬁngernails and 93.3% in toenails. 71% of the lesions were distolateral.
The associated presence of an intertrigo was objectiﬁed in 20% of
cases. 62% of the direct examinations showed the presence of
mycelium and 9.8% indicated the presence of yeasts. A dermatophyte
was found in 61.1% of patients and Candida sp. in 5.2%.

Methods
We have already reported the development of a rapid
diagnostic method, called the Tm mapping method, which requires
neither microbial cultures nor DNA sequencing to identify the
causative pathogenic bacteria. This method is based on real-time
PCR with seven primer sets, and the algorithm generates a unique
“ﬁnger-print” of the bacterial species from the data of the melting
temperature (Tm) of each PCR amplicon. This “ﬁnger-print” is
compared with those of N150 bacterial species in the database. The
software and database is accessible by Internet, and the output is
the list of the bacterial species in the order of the matching score,
called Difference Value. As a result, we can get an identiﬁcation
result of pathogenic bacteria around four hours after whole
blood collection. In this research, we tried to improve the Tm
mapping method to not only identify but also quantify bacteria in
a sample.
Results

The results of this study reinforce the importance of mycological
conﬁrmation in the diagnosis of onychomycosis.

We identiﬁed and quantiﬁed pathogenic bacteria in 34 septic
blood samples, and the blood bacterial concentrations were correlated with the severity of sepsis (qSOFA, septic shock, Pitt Bacteremia
Score). We subsequently examined the time-dependent changes
(pretreatment, and 24 to 72 h after antibiotic treatments) of blood
bacterial concentration, and found that the time-dependent changes
of blood bacterial concentration were dramatically decreased
compared with the change of Body temperature (BT), White blood
cells (WBC), C-reactive protein (CRP), Procalcitonin (PCT), Presepsin
(P-SEP) and Interleukin-6 (IL-6).

doi:10.1016/j.cca.2019.03.1130
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We developed a novel rapid identiﬁcation and quantiﬁcation
method of unknown pathogenic bacteria in a whole blood sample,
and found that the blood bacterial concentration would be useful as a
novel biomarker not only to estimate the severity of sepsis but to
monitor the therapeutic effect.

Conclusions

Novel rapid identiﬁcation and quantiﬁcation method of bacteria
in a septic blood sample can produce an effective biomarker for
monitoring patient care
H. Niimie, A. Miyakoshic, T. Uenoa, M. Wakasugid, Y. Higashib, A.
Hayashic, Y. Yamamotob, I. Kitajimae
a
Clinical Laboratory Center, Toyama University Hospital, Japan
b
Department of Clinical Infectious Diseases, Toyama University Hospital,
Japan
c
Department of Ophthalmology, Toyama University Hospital., Japan
d
Disaster and Emergency Center, Toyama University Hospital., Japan
e
Graduate School of Medicine and Pharmaceutical Sciences (medicine),
University of Toyama, Japan

doi:10.1016/j.cca.2019.03.1131
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Diagnostic utility of adenosine deaminase in ascitic ﬂuids
R. Rubio Sánchez, E. Lepe Balsalobre, M.d.M. Viloria Peñas, A. Moro
Ortiz
Virgen de Valme University Hospital, Seville, Spain

Abstracts / Clinica Chimica Acta 493 (2019) S533–S562

Background-aim
Adenosine deaminase (ADA) is an enzyme that participates in the
metabolism of purines and it is found mostly in lymphocytes. It is
elevated in biological ﬂuids in diseases such as tuberculosis,
toxoplasmosis, AIDS or liver disease. The aim of this study was to
evaluate the usefulness of the adenosine deaminase determination in
ascitic ﬂuids for the diagnosis of different abdominal pathologies.

(colonized or asymptomatic carriers) to mild-moderate diarrhea or
pseudomembranous colitis (infected) cases.
The aim of this study is to contrast the alpha diversity of
intestinal microbiota in patients diagnosed with symptomatic
Clostridium difﬁcile infection (CDI) versus asymptomatic colonized
by Clostridium difﬁcile. The hypothesis is that the colonization of
certain groups of key bacteria can be related to the overgrowth of
Clostridium difﬁcile or the transition from asymptomatic carrier (AC)
to patients with CDI.

Methods
Methods
Observational and retrospective study in which all the ascitic
ﬂuids in which ADA determination was requested in 2017 were
analyzed. Ascitic ﬂuids were classiﬁed into 4 groups according to the
etiology: tumor, infectious, toxic or indeterminate. The ﬁnal
diagnosis data were consulted in the Clinical History of each patient.
Results
72 determinations of ADA in ascitic ﬂuids were analyzed (35
infectious cases, 27 of tumoral cause, 6 of toxic cause and 4 without
deﬁnitive diagnosis). Of all the samples, 69 (95.8%) presented a value
lower than the established cut-off point as pathological (40 U/L), and
in only 3 (4.2%) a result higher than 40 U/L was obtained. Of these
three samples, one corresponded to a diagnosis of peritoneal
tuberculosis (ADA: 95.5 U/L) and the other two were false positives
that corresponded to a papillary urothelial carcinoma (ADA: 71.9 U/
L) and a decompensation hydropic due to cirrhosis (ADA: 76.4 U/L).
Conclusions
Based on the results obtained, an ADA value of b40 U/L would
rule out a tuberculous problem. In our study, as in the literature
consulted, it is shown that the ADA enzyme is a good market, due to
its high sensitivity and speciﬁcity, for the peritoneal tuberculosis
diagnosis. However, values higher than 40 U/L do not always indicate
a tuberculous cause, and may cause false positive results, such as in
certain neoplasms, spontaneous bacterial peritonitis or Chlamydia
peritonitis.
Therefore, we recommend limiting the ADA application to the
suspicion of infectious diseases, avoiding its use in diseases of toxic
or oncological causes.
doi:10.1016/j.cca.2019.03.1132
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Alpha diversity in patients with Clostridium difﬁcile infection and
asymptomatic carriers of Clostridium difﬁcile

Alpha diversity was compared at the genus level using the
Shannon and Simpson indexes and the Chao1 and Based Coverage
Estimator (ACE) richness estimators of two groups of patients
composed of 15 patients with CDI and 15 asymptomatic carriers of
Clostridium difﬁcile. We considered statistically signiﬁcant differences
when the p-value was b0.05, using the nonparametric test of KruskalWallis. The composition of the intestinal microbiota was obtained by
ampliﬁcation of bacterian gene DNA 16S, its massive sequencing and
taxonomic allocation of the obtained sequences.
Results
Alpha diversity indexes showed that both groups present a
medium-low diversity without statistically signiﬁcant differences
(Shannon CDI versus AC = 2.1 versus 1.9 and Simpson CDI versus
AC = 0.8 versus 0.7). There were no statistically signiﬁcant differences in terms of species richness (Chao1 CDI versus AC = 47.2
versus 51.6 and ACE CDI versus AC = 47.2 versus 51.6).
Conclusions
Because of similarities in terms of a decreased alpha diversity
between CDI and AC groups, it is possible that colonization would
pose a risk in the progression from a carrier to an infected state of
Clostridium difﬁcile.
doi:10.1016/j.cca.2019.03.1133

W216
Study of the association of haplotypes HLA-B 57.01 and HLA-B35
in the evolution of HIV infection
F.C. Sandra, L.A. Julia, M.P. Salomón, D.T.C. María, V. Sánchez
Margalet, C González Rodríguez
Hospital Universitario Virgen Macarena, Sevilla, Spain
Background-aim

P. Sánchez Pellicera, V. Navarro Lópezb
a
Clinical Analysis, University Vinalopó Hospital, Elche, Spain
b
Internal Medicine, University Vinalopó Hospital, Elche, spain
Background-aim
Clostridium difﬁcile is a gram-positive, strict anaerobic, sporeforming bacillus, considered the leading cause of nosocomial
diarrhea and pseudomembranous colitis in hospitalized patients.
The pathogenicity of this germ is associated with the use of
antibiotics and a decreased immune response in relation to age and
comorbidities. But, intestinal colonization of Clostridium difﬁcile can
lead to a range of situations such as the absence of symptoms

There are different evolutionary proﬁles of HIV disease. According
to studies, there is a better evolution to highly active antiretroviral
treatment in patients carrying the HLA-B57.01 allele, associated with
the evolutionary proﬁle of “elite controllers” with respect to patients
carrying the HLA-B35.01 allele. The objective this study is compare
treatment response between haplotypes HLA B57.01 and B35.
Methods
Retrospective observational study. All patients diagnosed with
HIV were included with HLA-B57.01 petition between January 2010
and August 2018.
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Patients were then selected with available follow-up study
variables before and after the ﬁrst year of treatment.
CD4 lymphocyte levels, viral load levels before and after
treatment, and CD8 lymphocyte levels at one year of treatment, as
well as age and haplotype type (B57.01 or B35) were used as study
variables. Statistics were performed with the SPSS program.
Results
A total of 49 patients: 14 with the HLA-B57.01 allele and 35 with
the HLA-B35 allele. The mean age for haplotype HLA-B57.01 was
47.77 (95% CI 43.54–52). And the mean for haplotype HLA-B35 was
36.34 (95% CI 32.87–39.21). The difference in CD4 lymphocyte levels
and viral load before and after treatment was previously calculated
for testing.
Normality tests (Kolmogorov-Smirnov and Shapiro-Wilk) were
performed to determine the distribution of CD4, CD8 and viral load
lymphocyte levels; as some did not follow a normal distribution with
p b .05, a non-parametric test (U Mann-Whitney Test) was performed to compare means.
The test results were: CD4 difference p = .603, viral load
difference p = .068. And CD8 lymphocyte levels with p = .045.

IgM precision and interference with common endogenous substances were assessed.
Results
As per the Zika Test algorithm, each sample was tested with Zika
Ab, and samples b0.8 index were considered nonreactive (negative)
for antibodies to the Zika virus. Samples with results ε0.8 index with
Zika Ab were tested with Zika IgM, and samples with b1.0 index
were reported as nonreactive (negative) for IgM antibodies to the
Zika virus. Samples with ε1.0 index (ε2 of 3 replicates) were
considered reactive and reported as presumptive Zika-positive.
47 of 49 Zika PCR-positive samples were reactive with the Zika
Test. The positive percent agreement with a comparator assay was
95.92% (47/49). In nonendemic and endemic populations, Zika Test
showed 99.90% (1976/1978) and 94.37% (335/355) negative agreement respectively. The Zika Test showed low cross-reactivity (1.47%;
5/341) with dengue (2/41), yellow fever post-immunization (1/21),
malaria samples (2/10), and other IgM samples. Both the Zika Ab and
Zika IgM assays demonstrated good precision (Repeatability and
Within lab b10% CV and Reproducibility b12% CV) across three
clinical sites and showed b15% interference with tested endogenous
substances.

Conclusions
Conclusions
Only the level of CD8 lymphocytes is statistically signiﬁcant and
would have some relation with the type of haplotype presenting
differences in both groups.
Although the results obtained in this study disagree with the
currently published studies, there are more genetic factors not
included, which together with the presence of the HLA-B57.01 allele
support the slow progression of the virus in these patients.
doi:10.1016/j.cca.2019.03.1134

These results demonstrate good performance of the ADVIA
Centaur Zika Test.
doi:10.1016/j.cca.2019.03.1135

W218
A study of the inhibition of S. aureus bacterial cultures by the
action of silver particles

W217
Performance evaluation of the ADVIA Centaur Zika Test
K. Singh, J. Arroyo, E. Saxton, D. Rawal, S. Patibandla
Siemens Healthcare Diagnostics Inc., Tarrytown, NY, USA
Background-aim
A fully-automated Zika Test is being developed for qualitative
detection of IgM antibodies to the Zika virus in serum and plasma
using the ADVIA Centaur® XP and XPT Immunoassay Systems. The
ADVIA Centaur Zika Test consists of two assays (Zika Ab and Zika
IgM) and uses an algorithm to determine presence of IgM antibodies
to the Zika virus. Both assays are two-wash immunoassays using
anti-human IgM to capture IgM antibodies and recombinant Zika
virus NS1 antigen to detect anti-Zika IgM in a chemiluminescent
immunoassay format.
Methods
The performance of the Zika Test was evaluated internally and at
three different clinical sites with samples from the following
populations: a) Zika virus PCR-positive; b) nonendemic normal,
pregnant, and pediatric donors; and c) endemic symptomatic,
asymptomatic, and travelers to endemic countries. Several potentially cross-reactive samples were also evaluated. Zika Ab and Zika

J. Sochor
Mendel University in Brno, Faculty of horticulture, Department of
Viticulture and Enology, Valticka 337, Lednice 691 44, Czech Republic
Background-aim
Infectious diseases caused by microbial contaminants are a
growing threat in the 21st century. The aim of our experiment is to
study the inﬂuence of silver ions on changes in the metabolic
processes of S. aureus microorganisms. Bacterial cultures were
inhibited using colloidal silver, AgNO3 and silver nanoparticles, and
the data were evaluated 24 h after application.
Methods
In the present work, we focus our attention primarily on the study
of oxidative stress and the parameters relating to the formation of free
oxygen radicals. The values of reduced and oxidized glutathione were
studied chromatographically. One speciﬁc protein, metallothionein,
was monitored electrochemically, using differential pulse voltammetry. The levels of the enzymes glutathione reductase, glutathione
peroxidase and catalase were recorded spectrometrically. Growth
metabolism was monitored using growth curves. The minimum
inhibitory concentration was determined using the diffusion disk test.
These data were supplemented by the values of silver ion accumulation in the microbial cells.
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Results

Results

The results showed signiﬁcant changes in all the parameters
monitored. Essential changes were noted mainly in the antioxidant
enzyme monitoring. The changes (resp. increase) in enzyme levels
relative to the control variant varied depending on the substance
applied and the applied particles: up to 1329% vs the control variant
for glutathione peroxidase; 644% vs the control variant for catalase;
and 635% vs the control variant for glutathione reductase enzyme.
The increase in the speciﬁc metallothionein protein was N220%
higher than the highest concentrations observed in the control
variant. The ratios of reduced and oxidized glutathione ranged in
value from 0.12 to 2.87.

Lnc-AC145676.2.1–6 and lnc-TGS1–1 expression were both
obviously down-regulated in TB patients [TB vs HC: 0.77 (0.31–
1.27) vs 1.39 (0.35–3.16), P b .001; 0.23 (0.08–0.58) vs 1.17 (0.36–
2.66), P b .001, respectively]. And lower expression level of lncTGS1–1 was associated with the presence of thrombocytopenia in
TB patients after anti-tuberculosis treatment[Presence vs Absence:
0.06 (0.04–0.32) vs 0.25 (0.08–0.59), P = .033]. However, no
signiﬁcance association were found between lnc-AC145676.2.1–6
rs111352767, lnc-TGS1–1 rs4737420 and the predisposition to TB
diseases (all P N .05). Interestingly, the homozygous CC genotype of
rs4737420 was correlated with the decreased risk for the arise of
leukopenia compared with those with T allele (TT/CT genotype)
under the dominant model (OR = 0.20, 95% CI = 0.04–0.93, P =
.023).

Conclusions
The use of selected silver compounds is one possible option for
reducing the number of infections and addressing bacterial resistance. The application of silver caused signiﬁcant changes to all
monitored parameters in the observed bacterial cultures. It is
assumed that free radical formation plays a signiﬁcant role. This
work will contribute to the understanding of the mechanisms
relating to this issue.

Conclusions
Lnc-AC145676.2.1–6 and lnc-TGS1–1 could serve as potential
diagnostic biomarkers for tuberculosis diagnosis. Lnc-TGS1–1 and its
varient rs4737420 may be the indicators of predicting anti-TB drug
adverse reactions. Larger validation studies with different populations are warranted to conﬁrm these ﬁndings.

doi:10.1016/j.cca.2019.03.1136
doi:10.1016/j.cca.2019.03.1137
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Clinical signiﬁcance of LNC-AC145676.2.1–6 and LNC-TGS1–1 and
their variants in Western Chinese tuberculosis patients
H. Bai, Q. Wu, B. Ying
Laboratory Medicine, West China Hospital of Sichuan University,
Chengdu, China

Invasive fungal infection diagnosis in the Instituto Nacional de
Enfermedades Neoplasicas 2013–2015 based on the criteria of
EORTC/MSG
M. Conde, W. Vicente, G. Fuentes, S. Florian
Instituto Nacional de enfermedades Neoplasicas, Peru

Background-aim
Background-aim
Tuberculosis (TB) remains a global public health problem, and
improvements in timely and effective diagnosis are urgently needed.
Long non-coding RNAs (lncRNAs) are novel transcripts that may play
important roles in many diseases, including tuberculosis diseases. Our
study aimed to assess the association of lnc-AC145676.2.1–6 expression level and its variation rs111352767, lnc-TGS1–1 expression level
and its variation rs4737420 with the predisposition to TB diseases,
clinical phenotypes as well as anti-tuberculosis drugs induced adverse
reactions (ATD-ADRs) in Western Chinese population.
Methods
Lnc-AC145676.2.1–6 and lnc-TGS1–1 were selected from lncRNA
microarrays, which showed a downward trend in healthy controls,
latent TB infection individuals and TB patients. The expression level
of lncRNAs were analyzed by using qRT-PCR in 940 peripheral blood
samples, from 467 active tuberculosis patients (TB) and 473 healthy
controls (HC). And the SNP genotyping work was performed using a
custom-by-design 2 × 48-Plex SNPscanTM Kit. Then, logistic regression analyses were conducted to evaluate the associations of lncRNA
expression with clinical information of TB patients, including
labratory results and common adverse drug reactions.

Invasive Fungal Disease (IFD) rate has increased in the last
decade, due to a greater number of patients undergoing immunosuppressive therapy or intensive anti cancer chemotherapy and
improved diagnostic, microbiological and non-microbiological
methods. IFD is associated with high morbidity and mortality in the
Instituto Nacional de Enfermedades Neoplasicas (INEN), center
dedicated to the diagnosis and treatment of cancer patients. The
European Organization Research Treatment Cancer / Mycoses Study
Group (EORTC/MSG) criteria classiﬁes IFD episodes into three
possible, probable and proved categories.
Objective: To determine the prevalence of probable and proved
IFD following criteria based on EORTC/MSG in patients with cancer
diagnosis at INEN between 2013 and 2015.
Methods
Retrospective study. Microbiology laboratory records were
reviewed, including patients with positive results for: galactomannan,
positive secretions and blood culture for molds and yeast respectively;
and positive latex Cryptococcus antigen. 177 medical records between
2013 and 2015 were analyzed.
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Results
Proven IFD occurred in 127 patients (71.8%) and probable IFD in
50 patients (28.2%). Most frequent proved IFD were Candida spp.
85.8% (109/127) (C. tropicalis 48.6% (53/109), C. albicans 26.6% (29/
109), Cryptococcus 4.7% (6/127), Aspergillus 1.6% (2/127), and
Fusarium 1.6% (2/127). Proved IFD occurred in 41 patients with
acute lymphoblastic leukemia (ALL), 38 patients with non-hematological malignancies and 22 patients with acute myeloid leukemia
(AML); probable IFD occurred in 19 patients with ALL and 11 AML
patients.

cervical abnormalities were included, from whom a total of 534 HPV
sequences were reported. Of the reported genotypes, the proportion
of HR-HPVs was at 80.4 to100%. The top ﬁve genotypes were HPV 16
(45.3%; 95%CI: 41.1–49.6%), HPV 52 (9.4%; 95%CI: 7.2–12.1%), HPV 18
(8.2%; 95%CI: 6.2–10.9%), HPV 58 (6.9%; 95%CI: 5.1–9.4%) and HPV 45
(5.2%: 95%CI: 3.7–7.5%). The combined prevalence of HPV 16/18 was
at 53.6% (95%CI: 49.3–57.8%). Some other reported high risk HPV
groups were HPV 31 (3.9%), HPV 33 (2.8%), HPV 39 (2.4%), HPV 51
(1.1%), HPV 56 (3.7%) and HPV 68 (2.4%). HPV 6 at 2.8% (95%CI: 1.7–
4.9%) was the predominant low risk type.
Conclusions

Conclusions
was diagnosed in 177 patients, they were proved and probable.
Candidemia was the most frequently IFD similar to other studies. IFD
most frequently cancer associated diagnosis was LLA; differing from
others where AML is the most common neoplasia in patients with
IFD. We report a high frequency of IFD in patients with nonhematological malignancies.

In this review, HPV 16 in particular, but also HPV 52 and 18,
warrant exceptional consideration in vaccination and HPV based
cervical screening programs in Ethiopia. To the best of our
knowledge, this review represents the ﬁrst of its kind to establish
the genotype distribution of HPV from different kinds of cervical
lesions in Ethiopia although it is synthesized out of very few studies.
Hence, additional nationwide data are needed to strengthen our
ﬁnding.

doi:10.1016/j.cca.2019.03.1138
doi:10.1016/j.cca.2019.03.1139
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Molecular epidemiology of human papillomaviruses from cervical samples in Ethiopia: A systematic review
A.D. Habteyohannesc,d, D. Mekonnenc, G. Yismawb, F. Biadgelegnec, X.
Van Ostadee, T. Abebea
a
Addis Ababa University, Ethiopia
b
Amhara Public Health Institution, Ethiopia
c
Bahir Dar University, Ethiopia
d
CDT-Africa, Addis Ababa University, Ethiopia
e
University of Antwerp, Belgium
Background-aim
Over 99% of cervical cancer cases are associated with infections of
Human papillomaviruses (HPVs). In order to draw up optimal
vaccination strategies and HPV based cervical cancer screening,
collected data on the genotype distribution of HPVs is crucial that is
otherwise missed in Ethiopia. Therefore, the aim of this study was to
review and compile the results of studies conducted on HPV
genotyping in Ethiopia.
Methods
Published articles were systematically searched starting from
conception to 27 July 2018 using comprehensive search strings from
PubMed/Medline and SCOPUS. Besides, other databases like Google
Scholar and the Google databases were also searched manually for
grey literature. Two of the authors of this review independently
appraised the studies for scientiﬁc quality and extracted the data
using the Joanna Briggs Institute (JBI) tools. The pooled HPV
genotype distribution was presented with descriptive statistics and
summary measures.
Results
The included studies were undertaken in three different areas of
the country (Central, Southwest and South) between 2010 and 2014.
Some 859 women (age range 15–85 years) with different kinds of

Surfaces and air bacteriology of selected wards at a referral
hospital, Northwest Ethiopia: A cross-sectional study
H. Getachewa, A.D. Habteyohannesb,c, D. Mekonnenb
a
Amhara Public Health Institution, Ethiopia
b
Bahir Dar University, Ethiopia
c
CDT-Africa, Addis Ababa University, Ethiopia
Background-aim
The Hospital environment is a reservoir for medically important
pathogens that are mostly multidrug resistant (MDR) thus posing a
major therapeutic challenge. The aim of this study was to assess the
surface and air bacterial proﬁle and their current antimicrobial
resistance report of selected wards at Felege Hiwot Referral Hospital
(FHRH), Northwest Ethiopia.
Methods
A hospital based cross-sectional study was carried out from 15th
February to 30th April 2017. A total of 356 surface and air samples
were collected from selected wards using 5% sheep blood agar
(Oxoid, UK) as per the standard protocol. The samples were
processed following standard bacteriological procedures at FHRH
microbiology laboratory. Pure isolates were tested against nationally
recommended antibiotics using Kirby-Bauer disc diffusion methods
and the susceptibility pattern was determined based on Clinical
Laboratory Standards Institute (CLSI). Data were entered and
analyzed using SPSS version 23 for Windows.
Results
Of the total 356 samples processed, 274 were from surfaces and
82 were from air. Among these, 141 (39.6%) showed bacterial
growth, some with mixed growth in which a total of 190 isolates
were identiﬁed. Gram positive isolates were predominant at 81.6%
(n = 155) while the gram negatives were at 18.4% (n = 35). The
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main isolates were Coagulase negative staphylococci (CoNs), 44%,
followed by S. aureus,37.4%, and Klebsiella species at 11.6%. The
bacterial load on surfaces and air were found beyond the standard
limits. Besides, the antimicrobial susceptibility proﬁle of the isolates
showed that the overall sensitivity for Norﬂoxacillin was at 76.7%
and 79.8% for gram positive and negatives, respectively. About 75% of
the identiﬁed isolates were found resistant for two and more
antimicrobial agents tested.

increased signiﬁcantly in the intensive care units during the same
period (p b .001 and p = .012).
Conclusions
The emergence of multidrug-resistant P. aeruginosa strains
requires periodic monitoring of the evolution of antibiotic sensitivity,
rationalization of antibiotherapy and improvement of standard
hygiene precautions.

Conclusions
doi:10.1016/j.cca.2019.03.1141
This study showed high degree of bacterial load that is beyond
the standard limits on both surfaces and air samples of the hospital.
Further, some 75% of the isolates were found multi drug resistant.
Therefore, it is important to evaluate and strengthen the infection
prevention practice of the hospital. Moreover, stakeholders should
also reinforce actions to decrease the pressure of antimicrobial
resistance in the studied area.
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Bacteriological and antibiotic resistance proﬁle of male urinary
tract infections

doi:10.1016/j.cca.2019.03.1140

S. Lamrabat, M. Bensalah, S. Rifai, E.M. El Bouchtili, N. Rahmani, A.
Maleb
Central Laboratory, Mohammed VI University Hospital, Oujda, Morocco

W223

Background-aim

Pseudomonas aeruginosa: Epidemiology and evolution of antibioresistance in the intensive care units

Male urinary tract infections are very heterogeneous, from mild
to symptomatic forms without fever to septic shock. The aim of our
work is to determine the bacterial epidemiology of these male
urinary infections and their susceptibility proﬁles to antibiotics.

A. Jomli, H. Ouni, O. Haddad, M. Mastouri
Laboratory of Microbiology, Fattouma Bourguiba Hospital, Monastir,
Tunisia
Background-aim
Pseudomonas aeruginosa is an opportunistic pathogen responsible
for high mortality and morbidity rates especially in intensive care
units. The aim of this study was to investigate the epidemiology and
antibioresistance of P.aeruginosa isolated from hospitalized patients
in the intensive care units.
Methods
This is a retrospective study (since 2012 to 2017) conducted at the
laboratory of Microbiology of Fattouma Bourguiba Hospital, covering
all isolates of P. aeruginosa, collected from hospitalized patients in the
intensive care units. The antimicrobial susceptibility was assessed
using the agar dilution method and carried out according to the
recommendations of the European Committee on Antimicrobial
Susceptibility Testing (EUCAST). Statistical analysis of the evolution
of P. aeruginosa resistance was based on the chi-square test.
Results
A total of 1790 isolates were collected mainly from surgery
departments (40.8%) and intensive care units (32%). In intensive care
units, P.aeruginosa was isolated from various clinical specimen:
Respiratory secretions (65.6%) were the majority followed by
invasive devices (21.1%) and abcess (10.5%). Resistance rates for
ticarcillin, ticarcillin-clavulanic acid, piperacillin, piperacillin-tazobactam, ceftazidime, imipenem, gentamicin, tobramycin, amikacin
and ciproﬂoxacin were respectively 42.8%, 40.7%, 42.4%, 30.7%, 25.9%,
39.9%, 41.9%, 33.4%, 26.6% and 27%. Furthermore, there was a
signiﬁcant decrease in resistance to ceftazidime between 2012 and
2017 (p = .004 and p = .013). However, resistance to imipenem

Methods
This is a retrospective study based on the exploitation of the
computerized database of the microbiology laboratory of the
Mohammed VI CHU of Oujda over a period of 28 months,
from March 2016 to June 2018, including all requests cytobacteriological examination of urine performed in hospitalized
patients and external consultants. Seeding was performed on UTI
Brilliance Agar (Oxoid), the cytology was determined by Sysmex
UF1000i. Presumptive identiﬁcation of bacterial strains was performed by studying morphological and cultural traits. The biochemical identiﬁcation was carried out by the PHOENIX 100 (BD)
automaton, and the study of the susceptibility of the strains to the
antibiotics according to the recommendations of the EUCASTSeptember 2018.
Results
During the study period we collected 15,110 urine samples. Of
769 urinary tract infections, 336 met the criteria for male urinary
tract infection (43.7%). They came mainly from emergency departments (59.54%, n = 199), urology department (29.46%, n = 98), and
anesthesia and resuscitation department (11%, n = 36). The average
age of our patients was 47 years old. We isolated mainly
enterobacteria including Escherichiia. coli ranks ﬁrst (48.2%, n =
162), of whom (21.6%, n = 35) were resistant to third generation
cephalosporins (C3G), followed by Klebsiella. pneumoniae (16.6%, n
= 56) of which (59%, n = 33) were resistant to C3G, followed by
Pseudomonas. aeruginosa (6%). Antibiotic susceptibility of
enterobacteria isolated was as follows: 58.3% of isolated
enterobacteria were sensitive to ﬂuoroquinolones, 53.6% were to
sulfamethoxazole - trimethoprim, 62.5% to cephalosporins of third
generation, 69, 3% were on Amikacin, 46.8% on Piperacillin tazobactam, and 98.3% on Carbapenems.
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Conclusions
This general resistance situation requires a review of the
empirical treatment of these infections, especially in adult men.
doi:10.1016/j.cca.2019.03.1142
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Genomic DNA in a dissolvable microneedle patch acts as strong
immunostimulator
T. Mohana, S. Lib, G.X. Gonzaleza, M. Prausnitzb, B. Wanga
a
Center for Inﬂammation, Immunity & Infection, Institute for Biomedical
Sciences, Georgia State University, Atlanta, GA 30303, USA
b
School of Chemical and Biomolecular Engineering, Georgia Institute of
Technology, Atlanta, GA 30332, USA

lungs and enhanced viral clearance from the respiratory system. In
passive immune sera transfer experiments, we found that mice
received immune sera from the Pr8-mGD MNP-immunized mice
showed complete protection against both virus challenges compared
with other control groups —demonstrating that the serum antibodies
conferred protective immunity.
To understand the involved mechanism, we evaluated the
activation of bone marrow dendritic cells (BMDCs), dermal dendritic
cells (dDCs), and Langerhans cells (LCs) in the vaccinated animals.
The Pr8-mGD MNP groups had signiﬁcantly (p b .05) increased
CD11c + CD40 + BMDCs with increased levels of IL-6, IL-12p40,
and TNF-α cytokines. Results showed that the mGD added in Pr8
MNPs encouraged BMDCs to mature phenotypically and functionally.
The Pr8-mGD MNP groups demonstrated a signiﬁcantly (p b .01)
higher percentage of activated dDCs (CD103 + CD80+) and LCs
(CD103−CD80+) compared with other groups. These results
conﬁrm that the activated BMDCs, dDCs, and LCs play a crucial role
in immune protection.
Conclusions

Background-aim
Microneedle patch (MNP)-based inﬂuenza vaccines demonstrate
increased immunogenicity and additional beneﬁts including acceptability, accessibility, and thermostability. However, unlike conventional inﬂuenza vaccines, adjuvants for MNP-based skin vaccines are
not sufﬁciently studied. When cells undergo necrosis/apoptosis
during an infection, the genomic DNA released by the injured cells
acts as a ‘danger signal’ which promotes antigen-presenting cell
(APC) maturation and other immune-stimulatory effects. In this
study, we have established mouse genomic DNA (mGD) as a novel
adjuvant to enhance the potency of MNP-based inﬂuenza vaccines.
Methods
We made MNPs encapsulating inactivated Pr8 virus (10 g) with
and without the various contents of mGD (0.1 g, 0.5 g, or 1 g) by a
two-step fabrication process. Mice were skin-immunized with the
resulting MNPs or empty MNPs (placebo). A naïve group was
included as a negative control group. Another group was immunized
by Pr8 only MNPs followed by mGD (0.5⎧g) only MNPs with an
interval of 20 min. MNPs were applied on the dorsal surface of 6–8week-old BALB/c mice at week-0 with a booster dose at week-4.

The mGD in Pr8 MNPs acted as a strong immunostimulator and
enhanced protective immunity in immunized mice by activating
APCs in bone marrow and epidermal and dermal layers of the skin.
doi:10.1016/j.cca.2019.03.1143
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blood culture isolates in an intensive treatment unit (ITU) in a
southeast Spanish hospital
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a
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Background-aim

Results
The Pr8 HA and mGD in MNPs retained their physical and
functional properties with a delivery efﬁciency of 80–85%. The Pr8mGD MNP vaccination induced signiﬁcantly (p b .001) higher Pr8speciﬁc serum IgG (IgG2-dominant) antibody levels and antibody
secreting cells when the results were compared with placebo or
naive group of animals. We found increased Th1/Th2 cytokine levels
and enhanced cytokine secreting cells in the Pr8-mGD MNP groups.
The Pr8 MNPs co-formulated 0.5 g mGD group showed the greatest
enhancement in the antigen-speciﬁc antibody and cellular immune
responses when compared with other vaccine formulations. The Pr8mGD MNP-immunized animals demonstrated elevated hemagglutinin inhibition and serum neutralization titers compared with other
groups —indicating an improved protection in these animals.
At 4-week post-boost, animals were challenged intranasally with
10 × LD50 of mouse adaptive A/PuertoRico/H1N1/8/1934 or A/
California/H1N1/7/2009 viruses. Animals immunized with Pr8-mGD
MNPs showed the greatest protection with minimum body weight
loss against both virus challenges. Immunization with Pr8-mGD
MNPs also inhibited viral replication and inﬂammatory responses in

Hospital infections represent an important cause of morbidity and
mortality in hospitalized patients. Speeding up bacterial identiﬁcation and antibiogram availability has been proved to have beneﬁcial
effects on the clinical evolution of the infected patient, what make it
crucial in severe infections, as well as in important in ITU patients.
Multidrug resistance among bacterial pathogens is an increasing
global problem and the responsible use of antimicrobial agents is
required to prevent emerging resistances.
This study aims to evaluate the prevalence of positive blood
cultures and to identify the frequency and antibiotic resistance of
microorganisms isolated from samples of hospitalized ITU patients.
Methods
The study was conducted on blood culture tests obtained from
patients in intensive care unit between December 2017 and January
2019. Blood cultures ITUs were incubated in BD BACTEC ™ and the
identiﬁcation of microorganisms and antibiograms were performed
in Beckman Coulter MicroScan®. The blood cultures were collected
from venous blood and a total of 520 samples were examined.
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Results

Results

One hundred seventeen samples were positive (22,5%), where
thirty-four (29,1%) of the culture isolates were Gram negative bacilli.
Seventy-six (65%) of the isolates were Gram positive cocci and six
cases of them were of mixed infection. The most commonly isolated
microorganisms were Staphylococcus coagulase negative (42,8%)
followed by Klebsiella pneumoniae (14,6%), Enterococcus faecalis
(8,6%) and Staphylococcus aureus (4,3%). Other isolated microorganism were Acinetobacter sp., Proteus mirabilis, Streptococcus spp.,
Serratia spp., Enterobacter cloacae and other species of Staphylococcus. The main antibiotics tested were sulfamethoxazole + trimethoprim, ampicillin, ceftriaxone, cefuroxime, ciproﬂoxacin, ceftazidime,
cefepime, piperaciclin + tazobactan, levoﬂoxacin, imipenem and
meropenem, oxaciclin, penicillin and erythromycin. The most
relevant results obtained with regards to the resistant rates show a
62% in S. aureus strains against methicillin, an 80% in coagulasenegative staphylococci, a 3% in Enterococci spp. against vancomycin
and a 41.2% in Gram-negative bacteriae against carbapenem. The rate
of extended spectrum beta lactamase (ESBL) was found as 29,5% in
Klebsiella spp. and 95% in Escherichia coli.

Among the donated blood units (77,360), 52% were voluntary
donations, 95.4% were males, and the average age was 30.8 ± 9.8
years. During all study years, around 50% of donors were b 30 years
old and another about 27% were between 30 and 40 years old. Blood
types A positive and O positive constituted the majority of donated
samples (36.2% and 31.7% respectively). The seroprevalence of
HBsAg was 0.9% and that of anti-HCV was 0.3%. The highest
prevalence was seen in 2011 for both HCV and HBV (0.5% and
1.5%). Moreover, the seroprevalence of HBsAg was higher among
male donors and A negative blood group, whereas HCV seroprevalence did not differ by any of the demographic factors.

Conclusions
This study shows that, at least, 2 in 10 hemocultures of UTI
patients are positive and the microorganisms involved present high
resistance to the most commonly used antimicrobials. To choose
antibiotic therapies more accurately and ﬁnd the target more quickly
against nosocomial infections in intensive care units, all units should
have information about the characteristics of their own ﬂora.
doi:10.1016/j.cca.2019.03.1144
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Transfusion medicine: A solution or a risk in a Palestinian
perspective
A. Rezeqb, R. Abu Seira
a
Al-Quds University, Abu Dis, Palestine
b
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Background-aim

Conclusions
This study shed light on the high prevalence HBV and HCV among
blood donors which might also reﬂect a high prevalence of other
unexamined TTIs. Thus, there is an urgent need to develop blood
safety surveillance system and to further introducing a nucleic acid
testing for the list of infections that are considered major risk factors
in transfusion medicine according to the International Society of
Blood Transfusion.
doi:10.1016/j.cca.2019.03.1145
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Background-aim

Blood transfusion is one of the most important therapeutic
procedures in life-threatening conditions. Transfusion-transmissible
infections (TTIs) have continued to raise concerns about blood safety.
Challenges to safe blood transfusion continue due to new emerging
pathogens. This study aims to determine the prevalence of only
examined infections hepatitis B (HBV), and hepatitis C (HCV) among
blood donors at the Palestinian Central Blood Bank (PCBB) to reﬂect
on the current status of transfusion medicine.

Antibiotic resistance is one of health problems which contribute to
high medical costs and mortality. Although the increasing rate of
resistance to broad-spectrum cephalosporins or carbapenems has
been documented in some African countries, there is little information
available on the accurate prevalence of these resistant bacteria in
Ghana due to lack of an effective surveillance system. The aim of this
study was to determine the antimicrobial susceptibility patterns of
Enterobacteriaceae in Ghana and characterize the genotypic proﬁle of
extended-spectrum β-lactamase (ESBL)-producing Escherichia coli
and Klebsiella spp.

Methods

Methods

A retrospective cohort of the proﬁles of 77,360 blood units was
conducted including donors between January 2010 and October 2017
at PCBB. The donated units were routinely examined for HBs Ag,
anti-HCV, anti-HIV-1/2, and Syphilis. The data were analyzed for HBV
and HCV only.

A total of 351 non-duplicated clinical isolates of Enterobacteriaceae collected from Tamale Teaching Hospital and Efﬁa Nkwanta
Regional Hospital from March 2015 to April 2016 was used in this
study. Antimicrobial susceptibility testing was conducted by agar
dilution method according to CLSI guidelines. ESBL producers were
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conﬁrmed phenotypically using ESBL diffusion disk test. ESBL genes
were further characterized using multiplex PCR.
Results
Among the 351 isolates, E. coli and Klebsiella spp. accounted for
47.3% (n = 166) and 33.3% (n = 117) respectively. Out of 104
cefotaxime (CTX)-resistant E. coli isolates, 99% were conﬁrmed as
ESBL producers and blaCTX-M-group1 was the most common ESBL gene
detected. In Klebsiella spp., 96.9% isolates were ESBL producers out of
the 64 CTX-resistant isolates. These isolates also mostly harbored
blaCTX-M-group1.

No relevant differences were found regarding CRP cut off points
in order to determine or not PCT: it is 15 times more probable to ﬁnd
a PCT N 1 ng/mL when CRP ε10mg/dL (compared with b10 mg/dL),
and it is 5.71 times more probable if CRP cut-off point used is 200
mg/dL. Requiring the presence of CRP ε 10 mg/dL prior to PCT
request would allow reducing 29.5% PCT determinations, at expense
of not detecting 2.3% elevated PCT values (ε 0.1 ng/mL). Nevertheless, only 16.6% (10 of 60) of such elevated PCT values would be
superior to 0.5 ng/mL, representing 0.38% of the total PCT requested.
Finally, lineal regression coefﬁcient between PCT and CRP values
found no direct relation between both (R2 = 0.0439).
Conclusions

Conclusions
We found that the prevalence of ESBL-producing Enterobacteriaceae in Ghana is high and CTX-M-group 1 is the most predominant
among ESBL-producing E. coli and Klebsiella spp.

The data analyzed allows us to conclude that PCT elevation in the
absence of CRP ε 10 mg/dL is infrequent. Further research is needed
to decrease inappropriate use of PCT at the ED.
doi:10.1016/j.cca.2019.03.1147

doi:10.1016/j.cca.2019.03.1146
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Observacional retrospective analysis of procalcitonin determinations demanded by the emergency department at a referral
tertiary-level hospital and its correlation with C-reactive protein
J. Modesto Dos Santos, L. Echeverría Sádaba, B. García López, C. Ibero
Esparza, A. García Arellano, M. Adelantado Lacasa
Complejo Hospitalario de Navarra, Spain
Background-aim
Procalcitonin (PCT) determination is often requested at the
Emergency Department (ED) in patients with bacterial infection
suspicion, since it is an early marker of sepsis increasing at 2–4 h of
bacterial induction. It is mandatory to audit the overwhelming
increase in PCT determinations.
Methods
Authors have retrospectively analyzed the PCT determinations
demanded by the ED from December 2017 to January 2018, and have
evaluated its correlation with C-Reactive Protein (CRP). PCT levels
were analyzed quantitatively by chemiluminescent immunoassay of
microparticles in plasma samples and CRP was determined by
inmunoturbidimetric method. Data was analyzed with STATA 12.0.
Ethical Committee approval was obtained.
Results
A total of 2614 PCT determinations were requested by the ED
during the study period. PCT values (ng/mL) were stratiﬁed into ﬁve
groups (b0.1, 0.1- b 0.25, 0.25- b 0.5, 0.5- b 1 and ε 1), and the
distribution found was, respectively, 58.8%, 17.7%, 7.8%, 5.0%
and 10.7%; ﬁnding most determinations to be inferior to 1 ng/mL
(89.3%).
The probability of ﬁnding a PCT N 1 ng/mL in a patient with CRP b
10 mg/dL was 1%: in fact, 92% of the patients with CRP b 10 mg/dL
had PCT values between 0.01 and 0.1 ng/mL. In contrast, the
probability of ﬁnding a PCT N 1 ng/mL was 40 times higher in
patients presenting with CRP N 200 mg/dL compared with those with
CRP b 10 mg/dL.

Neonatal sepsis due to Streptococcus GALLOLYTICUS SB pasterianus secondary to maternal chorioamnionitis
Y. Fernández Verdurasa, J. Romanyk Cabrerab, P. Gómez Herruzb, I.
García Suáreza, A. Antón Cornejoa, A.M. Moreno Romeroa, M. Herráiz
Lópeza
a
Department of clinical analysis, Príncipe de Asturias University
Hospital, Alcalá de Henares, Madrid, Spain
b
Department of microbiology, Príncipe de Asturias University Hospital,
Alcalá de Henares, Madrid, Spain
Background-aim
Streptococcus gallolyticus subsp. pasterianus is a facultative
anaerobic Gram-positive cocci included in the Lancﬁeld group D
streptococcus, known as Streptococcus bovis.
Maternal chorioamnionitis is an infection of the amniotic ﬂuid
and may be accompanied by a premature rupture of membranes. It is
a risk factor of early neonatal sepsis.
Methods
A 36-year-old woman gives birth a full-term female infant with a
normal range of birth weight.
Newborn presents an infectious risk for suspected maternal
chorioamnionitis by intrapartum fever N38 °C and premature rupture
of membranes. Within the ﬁrst 30 h of life, the infant begins with
irritability, skin pallor and respiratory problems.
Completed blood count revealed:
Leukocyte count 19.1 × 103/μl (55.8% neutrophils, 33.5% lymphocytes) haemoglobine 16.4 g/dL, haematocrite 48.2%.
pH 7.26 mmHg, ionic Ca2+ 0.97 mmol/l.
Empirical intravenous antibiotiherapy with ampicillin and gentamicin were initiated. Two blood cultures collected showed Grampositive cocci in chains, identifying by Matrix assisted laser
desorption ionization-time of ﬂight mass spectrometry (Maldi-TOF)
a Streptococcus gallolyticus (reference laboratory conﬁrms pasterianus as subespecies).
The isolate was susceptible to ampicillin and cefotaxime but
presents high level resistance to gentamicin so it was changed to
cefotaxime. Cerebral spinal ﬂuid was sterile.
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Results

Results

Final diagnosis was neonatal sepsis by Streptococcus gallolyticus
subsp. pasterianus secondary to maternal chorioamnionitis.
The patient exhibited no signs of infection and was discharged
without sequelae after 10 days of antibiotherapy.

Regarding FIB-4, in 14 patients (29%) liver ﬁbrosis was excluded
(FIB-4δ1.45), 18 (38%) were indeterminate and 16 (33%) had
advanced ﬁbrosis (N3.25).
Applying ELF, one patient liver ﬁbrosis was excluded; in 15% (n
= 7) ELF score was indeterminate. In 29% (n = 14) liver ﬁbrosis was
detected and the remaining 21% (n = 12) were classiﬁed as cirrhotic.
Calculating ELF among the 18 patients with FIB-4 indeterminate
ﬁbrosis, 8 patients (44%) were classiﬁed as ﬁbrotic and 2 patients
(11%) were classiﬁed as cirrhotic.

Conclusions
Streptococcus gallolyticus subsp. pasterianus (previously known as
Streptococcus bovis) is considered an opportunistic pathogen and
usually is part of the commensal bowel ﬂora in humans. All species
in group D streptococcus can cause bacteraemia and endocarditis in
adults, and it is associated with colonic carcinoma and hepatobiliary
pathology.
There are only three cases of neonatal sepsis by this microorganism described previously in the literature.
Our case suggests that this microorganism may be a potential, if
rare, cause of neonatal sepsis due to complications during delivery
and the need of accurate identiﬁcation in the laboratory for the
diagnosis and treatment.
doi:10.1016/j.cca.2019.03.1148

Conclusions
The use of serum biochemical scores (FIB-4 and ELF) has allowed
the detection of a signiﬁcant proportion of HCV infected patients
with advanced ﬁbrosis and cirrhosis without the necessity of
additional explorations, such as TE.
doi:10.1016/j.cca.2019.03.1149
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Background-aim

Background-aim

Progressive ﬁbrosis, associated to chronic C hepatitis, is a major
cause of morbidity and mortality. In primary care, the assessment of
liver ﬁbrosis due to infection to hepatitis C virus (HCV) is difﬁcult
because transient elastography (TE) is limited to referral liver
centers.
We proposed the combination of two scores: Fibrosis-4 (FIB 4)
index, with a high negative predictive value to exclude liver ﬁbrosis,
and Enhanced Liver Fibrosis (ELF) score, with a good diagnostic
accuracy for the detection of moderate and severe ﬁbrosis, to
prioritize patient referral to tertiary attention.
The aim of the study was to know the ratio of outpatients with
infection by HCV that require to be preferentially attended to the
hospital, based on the degree of liver ﬁbrosis.

The diagnostic performances of serological assays for human
immunodeﬁciency virus (HIV) and hepatitis C (HCV) or hepatitis B
(HBV) viruses are generally looked at in terms of sensitivity and
speciﬁcity. We aimed to assess other parameters of technical and
practical relevance.

Combination of FIB-4 and ELF to evaluate liver ﬁbrosis in HCVinfected patients

Methods
We selected 48 patients (range 19–95 years old) with a positive
HCV viral load. FIB-4 (age, alanine aminotransferase, aspartate
aminotransferase and platelet count) was calculated in all patients.
ELF (hyaluronic acid, tissue inhibitor of metalloproteinase 1 and
amino-terminal propeptide of type III procollagen) was measured
only in patients with FIB-4 N 1.45 (n = 34).
Patients were classiﬁed according to ELF cut-offs in excluded
ﬁbrosis (δ7.7), indeterminate (7.7–9.8), presence of ﬁbrosis (ε9.8–
11.3) and cirrhosis (ε11.3).

Methods
Assays for HBsAg, HIV Ag/Ab and anti-HCV were evaluated on a
fully automate system (Architect, Abbott Diagnostics-AR) and a
semi-automated microplate system (Evolyzer, Tecan) with reagents
from Bio-Rad (BR-not tested for HCV), Diagnostic Systems (DS),
Vector Best (VB) and Medico-Biological Union (MBU). We employed
serum samples from 4452 adult outpatients checked for routine
biochemical tests and 990 adult patients from high risk groups (391)
or with potentially interfering conditions (599). The characteristics
considered were: precision on positive controls (ﬁve replicates on
each of ﬁve days), repeat reactive vs. initial reactive rates (RR/IR) and
distribution of negative results.
Results
Precision: within laboratory CVs were: HBsAg 3.0% by AR, 19.4%
by BR, 10.2% by DS, 8.1–10.1% by VB and 7.0–15.7% by MBU; HIV 2.5–
3.1% by AR, 18.1–25.6% by BR, 9.8–19.0% by DS, 9–4-15.2% by VB,
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7.2–13.5% by MBU; HCV 3.4% by AR, 9.6% by DS, 6.3% by VB, 11.0%
by MBU. RR/IR rates were: HBsAg 96.3% by AR, 58.5% by BR, 50.3%
by DS, 84.8% by VB and 84.4% by MBU; HIV 100% by AR, 93.9% by
BR, 90.5% by DS, 89.5% by VB and 92.1% by MBU; HCV 99.8% by AR,
95.0% by DS, 95.7% by VB and 90.7% by MBU. The number of
standard deviations between the negative results mean and the
assay cutoff (SD/CO) were: HBsAg 16.79 by AR, 4.69 by BR, 5.86 by
DS, 12.19 by VB, 5.51 by MBU; HIV 18.44 by AR, 5.78 by BR, 9.13 by
DS, 6.31 by VB, 6.49 by MBU; HCV 11.37 by AR, 9.66 by DS, 12.68
by VB, 7.41 by MBU.
Conclusions
The fully automated system was better on all parameters
considered. The higher number of initial reactives not repeated by
microplate-based assays represents an operational disadvantage,
requiring more time and repetitions to get ﬁnal results, and the
skewed distribution of negative results bears the risk of a lower
speciﬁcity in routine use, namely for the HBsAg and HIV Ag/Ab
assays. Those characteristics shall be considered and evaluated in
methods comparison studies and workﬂow analysis.
doi:10.1016/j.cca.2019.03.1150
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Results
The prevalence in outpatients from Moscow was 6.1% for antiHCV, with the lowest rate (2.5%) found in people b30 years of age.
Among the other groups, injecting drug users showed the highest
anti-HCV prevalence (56.4%). The samples conﬁrmed positive for
anti-HCV were 469 and no assay had a 100% sensitivity, that was
95.1% by Architect, 97.0% by DS, 94.7% by VB, 98.1% by MBU. On the
other side, the sensitivity of anti-HCV assays on patients with an
active infection was 99.0% by Architect, 98.1% by DS, 97.1% by VB and
only 95.1% by MBU. Speciﬁcity was 99.8% by Architect and DS, 99.9%
by VB, 99.1% by MBU. Overall, HCVAg was positive on 51.8% of antiHCV positives and on 2.7% of IB indeterminates.
Conclusions
The four anti-HCV screening assays we have evaluated show
differences in sensitivity and, to a lesser extent, in speciﬁcity. The
potential lack of agreement on samples from people with an active
HCV infection shall be properly taken in account. Many people in
Moscow city who tested positive for anti-HCV appear to have an
inactive infection, either due to spontaneous clearance or after
treatment. This suggests the utility of employing markers of active
viral replication when carrying out population surveys.
doi:10.1016/j.cca.2019.03.1151

Comparative analysis of anti-HCV assays
W234
C. Gallib, N. Kolyasnikovae, E. Zuevaa, V. Chulanove, E. Tivanovae, A.
Semenova, G. Shipulind, D. Kireevd, A. Yankinac
a
Laboratory of HIV Immunology and Virology, Pasteur Institute, St.
Petersburg, Russia
b
Medical & Scientiﬁc Affairs, Abbott Diagnostics, Roma, Italy
c
Medical Communication, Abbott Diagnostics, Moscow, Russia
d
Molecular Diagnostics and Epidemiology Department, Central Research
Institute of Epidemiology (CRIE), Moscow, Russia
e
Molecular Diagnostics and Epidemiology Department, Central Research
Institute of Epidemiology (CRIE), Moscow, Russia
Background-aim
The diagnosis of hepatitis C virus (HCV) relies on the detection of
speciﬁc antibodies (anti-HCV) and on the conﬁrmation of an active
infection by means of HCV-RNA and/or HCV core antigen (HCVAg).
We compared analytical characteristics of four anti-HCV assays in
different populations in Russia.
Methods
After informed consent we enrolled 4452 adult outpatients in
Moscow checked for routine biochemical tests and 990 adult
patients from high risk groups (391) or with potentially interfering
conditions (599) in Saint-Petersburg and surrounding areas. The
only information available was age and gender. Serum sample were
collected and tested in parallel for anti-HCV by Architect (Abbott
Diagnostics) and three microplate immunoassays (Diagnostic
Systems-DS; Vector Best-VB; Medico-Biological Union-MBU). Repeat reactives were assayed by InnoLIA HCV (Innogenetics-IB) to
conﬁrm antibody positivity; an active infection on specimens
positive or indeterminate by IB was established by HCVAg
(Architect).

Strongyloides stercoralis infection in a patient with giant cell
arteritis
C. Lemos, V. Muzyka, L. Adão, L. Carneiro, R. Barreto, L. Marques Lito,
J. Melo Cristino
Serviço de Patologia Clínica, CHLN
Background-aim
Strongyloides stercoralis is an intestinal nematode that can cause
disseminated infection in immunocompromised hosts. It is endemic
from tropical and subtropical regions. In non-endemic countries,
most cases are imported. We present a case report of Strongyloides
stercoralis infection highlighting the contribution of the Microbiology
Laboratory for its diagnosis.
Methods
Not applicable.
Results
A 77-year-old female, melanodermic, from S. Tomé, with giant
cell arteritis, was medicated 4 months before with methylprednisolone. The patient presented at the hospital a three week episode of
fever, productive cough, chest pain, abdominal pain and diarrhea.
The laboratory exams revealed anemia (Hb 7.5 g / dL), leukocytosis
(leukocytes 15,000 × 109 / L, 10,950 neutrophils), C-reactive protein
9.62 g / dL. The patient was admitted and treated antimicrobials
without beneﬁt. Microbiological examination of feces wasy negative
for Salmonella spp., Shigella spp. and Campylobacter spp. Upper
digestive endoscopy showed ulcers at the duodenum. Parasitological
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examination of feces revealed larvae of Strongyloides stercoralis
(fresh examination and auramine staining), The bronchoalveolar
lavage revealed ﬁlariform larvae of Strongyloides stercoralis. The
patient was medicated with ivermectin, with full recovery.
Conclusions

Conclusions
A. baumannii exhibited signiﬁcantly higher resistance to most
antibiotics tested than A. nosocomialis did, thus, VITEK® MS could
facilitate timely and appropriate antibiotic treatment recommendation for the Acb complex.

In patients with immunosuppression, strongyloidiasis may progress to a disseminated form, with wide multiplication and migration
of infective larvae, with characteristic gastrointestinal and pulmonary involvement. Therefore, immunosuppressed patients with
suggestive symptoms should be screened for this condition.

doi:10.1016/j.cca.2019.03.1153

doi:10.1016/j.cca.2019.03.1152

Performance evaluation of the VITROS® immunodiagnostic
products B·R·A·H·M·S PCT assay on the VITROS 3600 immunodiagnostic system

W235

G. Ogbonna, E. Hryhorenko, J. Parsells, S. Phonethepswath, Y. Huang,
B. Smith, L. Sprague
Ortho Clinical Diagnostics, Rochester, NY 14626, United States of
America

Comparison of antibiotic resistance between A. baumannii and A.
nosocomialis
T.Y. Li, Y.J. Chan
Division of Microbiology, Department of Pathology and Laboratory
Medicine, Taipei Veterans General Hospital, Taipei, Taiwan
Background-aim
The A. calcoaceticus-A. baumannii complex (Acb complex) has
become the leading cause of ventilator associated pneumonia and
bloodstream infections. Among the Acb complex, A. baumannii is the
most important species, and its antibiotic proﬁle is associated with
high resistance. However, identiﬁcation of the Acb complex to the
species level is difﬁcult in the clinical laboratories because of their
similar phenotypes. In this study, VITEK® MS (bioMérieux, Marcy
l'Etoile, France) Research Use Only mode was used for differentiation
of the Acb complex species, and antibiotic resistance patterns were
compared.
Methods
To differentiate between A. baumannii and A. nosocomailis, we
found species-speciﬁc peaks in MALDI-TOF MS spectra from 10
isolates identiﬁed by 16S23S rRNA ITS regions. From September 2017
to August 2018, we collected a total of 134 isolates of the Acb
complex from sterile sites, including 126 from blood, 4 from pleural
ﬂuid, and 4 from cerebrospinal ﬂuid, respectively. Antibiotic
resistance of A. baumannii and A. nosocomialis were determined by
VITEK 2 with the AST-N288 susceptibility cards.
Results
According to MALDI-TOF MS peaks, 53 isolates were A. baumannii,
63 isolates were A. nosocomialis, and 18 isolates were indistinguishable.
A. baumannii exhibited signiﬁcantly higher resistance to piperacillintazobactam, cefoperazone-sulbactam, ceftazidime, cefepime, ciproﬂoxacin, levoﬂoxacin, doripenem, meropenem, and imipenem than A.
nosocomialis did (P b .01). A. baumannii had consistent susceptibility
among doripenem, imipenem, and meropenem. The proportion
of carbapenem-resistant A. baumannii and carbapenem-resistant
A. nosocomialis was 62.3% (33/53) and 22.2% (14/63) (P b .001),
respectively, of which 18.2% and 50.0% were also resistant to tigecycline
(P N .05).

W236

Background-aim
We have evaluated the performance of VITROS® Immunodiagnostic Products B·R·A·H·M·S PCT (Procalcitonin) assay (in development) on the VITROS® 3600 Immunodiagnostic Systems using
Intellicheck® Technology.
Methods
The assay is a two-step dual monoclonal immunometric assay
that uses anti-PCT antibody immobilized on the well surface to
capture PCT in the patient sample. Unbound PCT in the sample is
removed by washing and the detector antibody horseradish
peroxidase (HRP)-labelled conjugate is added. Unbound HRP conjugate is removed by a second wash and the bound HRP conjugate is
measured by a luminescent reaction. The amount of HRP conjugate
bound is directly proportional to the concentration of PCT present in
the sample.
Results
The assay is calibrated against the B·R·A·H·M·S PCT™ sensitive
KRYPTOR™ with time to ﬁrst result of 24 min. Limit of quantitation
was determined to be 0.019 ng/mL. Linear regression analysis
showed linearity across the range of 0.027 to 122 ng/mL. Precision
study over 22 days using nine precision pools with sample concentrations of 0.083 ng/mL to 62.5 ng/mL resulted in within-laboratory
percent coefﬁcient of variation (%CV) of 2.5% to 3.9%. Patient samples
showed acceptable results up to 20-fold dilution. No evidence of high
dose hook was observed up to 5000 ng/mL. The accuracy of the assay
was evaluated with 221 patient specimens against the B·R·A·H·M·S
PCT sensitive KRYPTOR. Passing and Bablock regression statistics
obtained were: VITROS PCT = 0.997* B·R·A·H·M·S PCT sensitive
KRYPTOR- 0.001. The assay showed excellent negative and positive
percent agreements compared to the B·R·A·H·M·S sensitive
KRYPTOR at medical decision cutpoints of 0.10 ng/mL, 0.25 ng/mL,
0.50 ng/mL and 2.0 ng/mL. No signiﬁcant interference or crossreactivity was observed. Patient samples can be stored up to 24 h
at room temperature, 48 h refrigerated and up to four freeze-thaw
cycles. Serum, EDTA and lithium heparin matrices showed acceptable
results.
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Conclusions

Conclusions

In summary, the VITROS B·R·A·H·M·S PCT assay demonstrates
reliable and acceptable performance on the VITROS 3600 Immunodiagnostic System. The assay will be validated for use on the VITROS
ECi/ECiQ and 3600 Immunodiagnostic Systems, and the VITROS 5600
and the XT7600 Integrated Systems.

In general population, PCT was the biomarker with the highest
accuracy to predict bacteremia. In immunocompetent patients,
although IGC (%) showed a signiﬁcant accuracy, it was moderate
and signiﬁcantly lower than that of other traditional biomarkers,
such as CRP and PCT.

doi:10.1016/j.cca.2019.03.1154

doi:10.1016/j.cca.2019.03.1155
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Biomarkers for prediction of bacteremia. Value of immature
granulocyte count in comparison to traditional biomarkers

Serum amyloid A protein as a diagnostic marker for viral
infections

P. Pérez-Cañadasa, C. Rodríguez-Rojasa, V. Ramos-Arenasa, R.
Cárdenas-Gámeza, M. Viqueira-Gonzálezb, M.I. García-Sáncheza, M.
D. Albaladejo-Otóna, L. García De Guadiana-Romualdoa
a
Department of Clinical Biochemistry, Hospital Universitario Santa
Lucía, Cartagena, Spain
b
Department of Microbiology, Hospital Universitario Santa Lucía,
Cartagena, Spain
Background-aim
Bacteremia is a life-threatening condition requiring immediate
diagnosis and treatment decision. We have studied the value of
circulating immature granulocyte count (IGC) to predict bacteremia
in patients with suspected infection, in comparison to traditional
biomarkers (procalcitonin (PCT) and C-reactive protein (CRP).
Methods
Adult patients admitted to the emergency department due to
suspected infection, in which blood cultures were requested, were
included. Blood samples were drawn for blood cell count, including
IGC by ﬂuorescent ﬂow cytometry (Sysmex XN-1000), and serum
biochemistry, including PCT (enzymatic chemiluminescence,
Lumipulse G600II, Fujirebio) and CRP (immunoturbidimetric assay,
Cobas e502, Roche Diagnostics). Accuracy for bacteremia was
evaluated by ROC analysis curves.
Results
244 patients were included. Bacteremia was detected in 31
(12.7%) patients. Only CRP [19.7 mg/dL; IQR: 19.5 vs. 8.5 mg/dL; IQR:
15.1; p b .001] and PCT [3.3 ng/mL IQR: 12.8 vs. 0.20 ng/mL; IQR: 0.45
p b .001] were signiﬁcantly higher in bacteremic patients, without
differences for IGC (total count) [80 cell/μL; IQR: 160 vs. 70 cell/μL;
IQR: 95; p = .137] and IGC (%) [0.69%; IQR: 0.96 vs 0.54%; IQR: 0.58;
p = .071]. PCT was the biomarker with the highest accuracy to
predict bacteremia [AUC ROC: 0.863; 95% conﬁdence interval: 0.803–
0.924); p b .001], higher than CRP [0.720 (0.632–0.807); p b .001)],
IGC (total count) [0.582 (0.475–0.690); p = .138] and IGC (%) [0.600
(0.495–0.706); p = .071].
We also analyzed our population excluding immunosuppressed
patients. PCT [3.3 ng/mL; IQR: 18.56 vs. 0.20 ng/mL; IQR: 0.42; p b
.001], PCR [19.9 mg/dL; IQR 19.3 vs. 8.1 mg/dL; IQR 15.1; p b .001]
and IG (%) [0.71% (IQR 1.38) vs. 0.52%; IQR 0.47; p = .02] were
signiﬁcantly higher in bacteremic patients. Althouh IGC (%) showed a
signiﬁcant accuracy [AUC ROC 0.644 (0.523–0.735); p = .02], it was
lower than AUC ROC of PCT [0.881 (0.822–0.839); p b .001] and CRP
[0.746 (0.660–0.832), p b .001].

I. Todorovb, Y. Bochevaa, M. Gospodinovab, G. Popchevaa
Central Clinical Laboratory, St. Marina University Hospital, Varna,
Medical University- Varna, Bulgaria
b
Department of Infectious Diseases, St. Marina University Hospital,
Varna, Medical University- Varna, Bulgaria

a

Background-aim
Introduction: viruses induce a weak synthesis of routinely
measured acute phase proteins, such as C-reactive protein, ﬁbrinogen, procalcitonin, etc. Identiﬁcation of potential diagnostic marker
for viral infections is, therefore, of great importance. Contemporary
reports are focused on the clinical signiﬁcance of serum amyloid A
protein, suggesting it is a more sensitive marker than C-reactive
protein in infections with low inﬂammatory activity, including many
viral diseases.
Aim: to analyze the changes of serum amyloid A protein in the
course of different viral infectious diseases and to evaluate its role for
the establishment of an early diagnosis.
Methods
Sera concentrations of serum amyloid A protein were prospectively measured in 93 hospitalized patients with different viral
diseases, including inﬂuenza /n = 31/, infectious mononucleosis /n
= 31/ and chickenpox /n = 31/. The control group consisted of 31
healthy controls.Immunoturbidimetric assay(Medicon Hellas S.A.),
adapted on Olympus AU 400, was used for assaying serum amyloid A
protein.
Results
On admission, all sera samples of the evaluated subjects
reacted with higher serum amyloid A protein than those in the
control group. This increase was followed by a rapid return to
normal levels /up to 10 mg per l/ during convalescence. The
highest concentrations were registered in the cases with different
complications, such as secondary bacterial infections. Serum
amyloid A also showed, it is more sensitive than C-reactive
protein is, for the detection of minor inﬂammatory stimuli, such
as viral diseases.
Conclusions
Serum amyloid A protein might be a potential laboratory marker
for diagnosis of viral infections and for differential diagnosis with
bacterial infections, when C-reactive protein is also reacted, but
in non-signiﬁcant levels. Early normalization of serum amyloid A
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correlates with full recovery, lack of complications and auspicious
prognosis of the disease.
doi:10.1016/j.cca.2019.03.1156

W239
Rapid and efﬁcient direct identiﬁcation of bacteria in urine using
MALDI TOF MS and UF-1000I
Y.J. Kima, M.J. Kimb, T.S. Parka, S.Y. Choa
Department of Laboratory Medicine, Kyung Hee University Hospital,
Kyung Hee University School of Medicine, Seoul, Republic of Korea
b
Department of Laboratory Medicine, Seegene Medical Foundation,
Seoul, Republic of Korea

Conclusions
Screening urine using the UF-1000i for direct identiﬁcation with
MALDI-TOF MS could help to efﬁciently and rapidly provide
identiﬁcation results. We are planning studies to improve the
efﬁciency and accuracy of direct identiﬁcation of bacteria in more
urine samples.
doi:10.1016/j.cca.2019.03.1157
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a

Background-aim
MALDI-TOF MS is widely used for identiﬁcation of cultured
bacterial colonies. So far, direct identiﬁcation from blood culture
positive bottles using MALDI-TOF MS in clinical laboratory has
contributed to rapid results reporting. In the case of urine culture,
however, most culture results are negative. Therefore, methods for
screening urine for direct identiﬁcation using MALDI-TOF MS is
needed, but few studies have been conducted. The UF-1000i is a
Urine analyzer that provides a bacterial count index. We investigated
the identiﬁcation efﬁciency of bacteria in urine using UF-1000i and
MALDI-TOF MS, prospectively.
Methods
From March to June in 2018, urine samples were selected
according to the following four conditions; 1) delivered to the
laboratory between 9:00 and 14:00 on weekdays, 2) simultaneously
requested for urine culture and urinalysis. 3) had N300 bacterial
counts in UF-1000i, and 4) did not exceed 4 h from receipt to
preparation for direct identiﬁcation. All studies were carried out
within the scope of not interfering with the regular examination
work of laboratory technicians. Bacterial pellets were obtained from
screened urine and direct identiﬁcation was performed using MALDITOF MS. The cutoff score for MALDI-TOF MS used in our study was
N1.8. The results from MALDI-TOF MS and culture were compared.
Results for samples with two species in a single culture were
classiﬁed as concordant if one of them matched with the MALDI-TOF
MS result. Samples with more than three species or N1000/mL
bacterial count were excluded from the identiﬁcation process for it
has no clinical value.
Results
During the study period, there were 1681 positive culture
samples out of 8285 requested urine culture (positive rate 20.3%).
A total of 95 culture specimens from 86 patients (male 23, female
63) satisﬁed the selection criteria, exhibiting single and two
species in 64 and 17 samples, respectively. Identiﬁcation was not
carried out for the remaining 14 insigniﬁcant samples. The
concordance rates between MALDI-TOF MS and culture were
70.3% (45/64) in single species cultured urine and 65.4% (53/81)
in single or two species cultured urine, respectively. Among all 95
samples screened by UF-1000i, 55.8% (53/95) samples showed
concordant results between culture and direct identiﬁcation using
MALDI-TOF MS.

LIAISON®QUANTIFERON®-TB Gold Plus: A new fully automated
interferon-gamma detection CLIA assay
B. Grassi, F. Capuano, M. Ravotto, D. Zanin, L. Pallavicini, U. Sottotetti,
M. Calleri
DiaSorin SpA, Italy
Background-aim
A new fully automated chemiluminescence immunoassay (CLIA)
for the detection of interferon-gamma in human lithium heparin
plasma specimens was developed on the LIAISON®XL analyzer: the
LIAISON®QuantiFERON®-TB Gold Plus (QFT®-Plus) assay. The
immunoassay can identify in vitro responses to a peptide antigens
cocktail associated with Mycobacterium tuberculosis (M. tuberculosis)
infection that stimulates cells in heparinized whole blood collected
with the QuantiFERON®-TB Gold Plus Blood Collection Tubes
(QIAGEN GmbH, Germany). The assay is an indirect test intended
as an aid in the diagnosis of M. tuberculosis infection.
Patient samples are collected in QuantiFERON®-TB Gold Plus
(QFT®-Plus) Blood Collection Tubes (4 tubes each subject: Nil, TB1,
TB2 and Mitogen), handled and processed accordingly with the
instructions for use of the tubes. Interferon-gamma quantitation is
performed on the LIAISON® XL automated chemiluminescence
system. The results from the 4 tubes of a subject are then combined
in a single qualitative patient report (positive, negative or indeterminate) to assess the immune status versus M. tuberculosis.
Methods
The study was performed before the launch on the CE market of
the new assay: 22 European LIAISON®XL laboratory users were
involved to evaluate the performance on their routine M. tuberculosis testing and familiarize with the new assay. Results obtained
were not reported to patients.
Results on 807 routine specimens for M. tuberculosis were
obtained and compared with the reference method QFT®-Plus ELISA
(QIAGEN GmbH, Germany). Results were interpreted using the
criteria indicated in the instructions for use of QFT®-Plus ELISA
assay.
Results
The calculated agreement between the two assays was 98.2% on
positive results, 98.3% on negative results and 96.7% overall.
Conclusions
Due to its good agreement to the reference method, the
automated LIAISON QFT-Plus assay can be easily integrated in the
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lab routine and reliably used as an aid in the diagnosis of
tuberculosis infection.

cancer prevention. We evaluated three different genotyping methods
for HPV detection and genotype distribution in cervical specimens
suspected to be HPV positive.

doi:10.1016/j.cca.2019.03.1158
Methods
W241
Epidemiology of scabies: A Tunisian retrospective study
A. Jomli, S. Seri, A. Ben Salah, H. Ouni, S. Belgacem
Laboratory of Parasitology-Mycology, Fattouma Bourguiba Hospital,
Monastir, Tunisia
Background-aim
Scabies is a contagious cosmopolitan skin infection caused by an
ectoparasite Sacrcoptes scabei. It is transmitted through skin contact
and is endemic in communities.
The aim of our study is to evaluate the epidemiological and
clinical features of this dermatosis.
Methods
This is a descriptive retrospective study over 11 years (between
2007 and 2017) conducted in Parasitology-Mycology laboratory,
Fattouma Bourguiba Hospital (Monastir, Tunisia). The infection was
conﬁrmed using scalpel scrapings examinated with direct optical
microscopy using phenolic alcohol.
Results
A total of 1704 search requests for Sacrcoptes scabei were
collected. Scabies diagnosis was conﬁrmed in 202 cases (11,86%).
The sex ratio H/F was 1.2 and the average age was 26,42 years with
predominance in the age group between 0 and 10 years. The
distribution during the year was variable: Spring: 64 cases, Winter:
52 cases, Automn: 43 cases, Summer: 42 cases. The majority of
patients (70%) came from outpatient services. Of these patients, 11%
were pretreated. Clinically, all the patients presented pruritus,
becoming more intense at night.
Conclusions
Scabies still remains sporadic in our country, but because of its
contagiousness, delayed treatement can promote its extension and
thus its evolution in epidemic form.

A total of 228 cervical swab specimens were analyzed using
CLART HPV (Genomica, Madrid, Spain), which detected 35 genotypes
using PCR and plate microarray detection, OmniPlex-HPV
(Genematrix Inc., Seongnam, Korea), which detected 40 genotypes
using PCR and Magpix xMAP liquid bead microarray detection, and
GeneFinder HPV (OSANG healthcare Inc., Anyang, Korea), which
detected 32 genotypes using PCR and Luminex xMAP liquid bead
microarray detection methods. The results were compared to the
consensus of each of the three performed assays.
Results
In total, 211 (92.5%) samples were HPV-positive in at least one of
the three compared assays. All three compared assays showed perfect
concordance in 103 (45.2%) samples. In 188 (89.1%) samples, the HPV
genotype was an exact match in at least two of the three compared
assays. Only three samples showed discordant results for the HPV
genotype among the three compared assays. The most discordant HPV
genotype was HPV-52, which represented 10.5% (24/228) of all
samples. There were 42 (18.4%) discordant HPV genotype samples,
which had high-risk genotypes such as HPV-16, HPV-18, and HPV-52.
Conclusions
We conclude from this study that the three HPV genotyping
microarray-based detection methods showed an acceptable level of
agreement. However, the results were inconsistent for high-risk HPV
genotypes in a notable number of specimens. We suggest that each
laboratory should evaluate the accuracy of HPV genotype assays and
select tests that meet its needs.
doi:10.1016/j.cca.2019.03.1160

W243
Comparative evaluation of three phenotypic tests for detection of
carbapenemase-producing Acinetobacter species
L. Li-Hua
Division of General Laboratory, Department of Pathology and Laboratory Medicine, Taipei Veterans General Hospital, Taiwan

doi:10.1016/j.cca.2019.03.1159
Background-aim

W242
Comparison of three different HPV genotyping assays for the
detection and genotyping of human papilloma viruses in cervical
specimens
H.N. Kim, H.W. Jin, I.S. Lee, H.Y. Chi
Samkwang Medical Laboratories, Seoul, Republic of Korea
Background-aim
Human papillomavirus (HPV) testing and genotyping in cervical
specimens is important for screening and evaluation, for cervical

Several phenotypic tests have been used to detect carbapenemases in
gram negative bacteria in clinical laboratories, including modiﬁed
Hodge test (MHT), modiﬁed carbapenem inactivation method (mCIM),
and Carba NP test. However, their role in predicting the presence of
carbapenemase genes and carbapenem treatment outcome in
Acinetobacter infections is unclear. This study was conducted to evaluate
their efﬁcacy in predicting the presence of carbapenemase genes and
carbapenem treatment outcome of Acinetobacter bacteremia.
Methods
This study enrolled 257 adults who received initial carbapenem
monotherapy for treatment of Acinetobacter bacteremia at 4 medical
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centers over a 5-year period. The MHT with imipenem or
meropenem discs, mCIM, and Carba NP tests was used to detect
carbapenemase production of the bloodstream isolates of
Acinetobacter. Multiplex PCR assays and PCR mapping were used to
detect carbapenem resistance associated genetic structures.
Results
The MHT with imipenem and meropenem discs predicted the
presence of carbapenemase-associated genetic structures in
Acinetobacter bloodstream isolates with sensitivity of 86% and 56%
and speciﬁcity of 66% and 86%, respectively, while mCIM with
sensitivity of 47% and speciﬁcity of 83%, and Carba NP tests with
sensitivity of 27% and speciﬁcity of 87%. The MHT with an imipenem
disc is a good tool to predict the presence of ISAba1-blaOXA-23-like,
IS1008(or IS1006)- ⊗ ISAba3 -blaOXA-58-like, blaOXA-24-like,
blaIMP-like, and blaVIM-like, but not ISAba1-blaOXA-51-like. Regarding the efﬁcacy of prediction of 14-day or 30-day mortality in
patients receiving carbapenem therapy for Acinetobacter bacteremia,
the MHT with an imipenem disc is comparable with carbapenem
non-susceptibility and better than mCIM, Carba NP tests, or PCR
detection of carbapenemase genes.
Conclusions
The MHT with an imipenem disc is a better tool for prediction of
the presence of carbapenemase genes and carbapenem treatment
outcome in Acinetobacter bacteremia than mCIM and Carba NP tests.

Results
Among samples tested to IgM antibodies that were negative in
CLIA, 95% remained negative, while 5% were borderline in WB.
Among those that were positive in CLIA, 56% remained positive, but
44% were negative in WB-the situation where WB as conﬁrmatory
test has a ﬁnal decision in result interpretation.
Regarding IgG antibodies, among negative samples in CLIA, 94%
remained negative in WB, while 6% were positive. The reason is
reactivity to antigens present on strips, but not on magnetic particles.
From clinical aspect, this is a common situation in past infections,
and that could only be discovered by WB. All positive samples in
CLIA were also positive in WB.
Conclusions
In this work we showed that approach which includes WB is
necessary in diagnosis of Lyme borreliosis.
doi:10.1016/j.cca.2019.03.1162
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Analytical performance characteristics of the new Beckman
Coulter access PCT immunoassay

doi:10.1016/j.cca.2019.03.1161

K. Paulsena, K. Leya, G. Demirdjianb, E. Cicirellia, I. Vigdorovicha, J.
Patzlaffa, E. Ghimirea
a
Beckman Coulter, Inc., Chaska, MN, USA
b
Beckman Coulter, Inc., Marseille, France
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Background-aim

Lyme disease and laboratory diagnostics: Comparison of methods

Beckman Coulter has developed a highly sensitive procalcitonin
(PCT) immunoassay for use on the Access Immunoassay Systems.
PCT is a peptide of 116 amino acids with a molecular weight of ~13
kDa. PCT is produced in thyroid C-cells where it is converted to
calcitonin in healthy individuals with b0.1 ng/mL PCT normally in
circulation. PCT is a useful biomarker for diagnosis of sepsis and
systemic inﬂammation because PCT levels increase in response to
bacterial endotoxins and inﬂammatory cytokines.

N. Milanović, T. Stojaković, N. Tačević, A. Mihajlov
Institute of Laboratory Diagnostics BioMedica, Serbia
Background-aim
Bacterium Borrelia burgdorferi is the etiological agent of Lyme
borreliosis, a disease which is difﬁcult to diagnose on the basis of
anamnesis and clinical ﬁndings. Laboratory diagnostics imply twotiered approach: screening test and conﬁrmatory test to speciﬁc antiBorrelia burgdorferi antibodies. The aim of this work was to present
comparison of chemiluminescent immunoassay (CLIA) as screening
test and western blot (WB) as conﬁrmatory test and to explain
necessity of administration of two-tiered approach.
Methods
Material included 70 human serums which were randomly
chosen. All samples have been tested to anti-Borrelia IgM and IgG
antibodies with two methods: quantitative with CLIA on Liaison®
analyzer (DiaSorin®) and qualitative with WB on EUROBlotMaster®
(EUROIMMUN®). In CLIA, the magnetic particles for determination
of IgM antibodies are coated with OspC and VIsE recombinant
antigens, and for IgG with VIsE recombinant antigen. In WB, the test
strips are coated with native p83, p41, p39, p31, p30, OspC, p21, p19
and p17 and recombinant VIsE antigen.

Methods
The Access PCT assay is a sequential two-step sandwich assay.
Monoclonal anti-PCT antibody alkaline phosphatase conjugate is
added with sample to a reaction vessel and incubated. Paramagnetic
particles coated with a different monoclonal anti-PCT antibody are
then added and incubated. After washing, a chemiluminescent
substrate is added and light is generated which is directly
proportional to the PCT concentration in the sample. The assay time
to ﬁrst result is ~20 min.
Results
The Access PCT assay demonstrates acceptable linearity with an
analytical measuring range of 0.01 to approximately 100 ng/mL, with
capability of measuring samples up to ~1000 ng/mL using automated
dilution. In one study, based on CLSI EP17-A2, the Access PCT assay
exhibited a Limit of Blank of 0.001 ng/mL, Limit of Detection of 0.002
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ng/mL, and Limit of Quantitation of 0.002 ng/mL. A precision study
was performed using serum samples run over 20 days. The total
imprecision for serum sample mean PCT concentrations from 0.090
to 76.31 ng/mL resulted in %CV values of 3.8 to 7.2. Method
Comparison with 229 patient samples using the Access PCT assay
and the VIDAS® B·R·A·H·M·S PCT™ assay gave a Passing-Bablok
Slope of 0.96 and Intercept of 0.08 ng/mL. The Pearson correlation
coefﬁcient was 0.99. The percentage of concordance between the
two assays for the cutoffs of 0.5 and 2.0 ng/mL were 95.8% and 99.2%,
respectively.
Conclusions
The Access PCT assay is a highly sensitive and precise assay,
demonstrating strong correlation and concordance to a wellestablished predicate PCT method at clinically relevant cutoffs.
doi:10.1016/j.cca.2019.03.1163

W246
Evaluation of congenital chagas disease algorithm in our area in
the period 2014–2018
G. Recio Comí, C. Benavent Boﬁll, C. Molina Clavero, C. GutiérrezFornés, E. Picó-Plana, C. Martín Grau, S. Montolio Breva
Hospital Universitari Joan XXIII, Spain
Background-aim
Chagas disease (CHD) is a major public health problem. WHO
estimates a global incidence of 7 million people infected by
Trypanosoma cruzi in the world, being the majority from South
America. In 2010, Catalonia implemented a protocol for screening,
diagnosis treatment and monitoring of congenital CHD in pregnant
women and their children. In 2017, an update was published and the
diagnostic algorithm was modiﬁed.
According to 2010 protocol, a molecular detection of the parasite
and/or microhematocrit was recommended in the ﬁrst 48 h of life of
an infected pregnant women newborn (NB). With the current 2017
guidelines, the molecular detection is delayed until the NB is at least
one month old. In case of positivity, the NB will be considered
infected. If the test is negative, a serological study will be carried out
after nine months of life.
The aim of our study is to evaluate the implantation of the
diagnostic algorithms of congenital CHD in our area.
Methods
Observational retrospective study of the NBs of Latin American
mothers with CHD in our area during the period 2014–2018 (we do
not have previous data). Offspring of pregnant women with positive
serology were selected and reviewed if they had been screened with
a molecular test, and, in case of positivity, subsequent serological
follow-up.
Serology was performed with chemiluminescence (Virclia®,
Vircell) using three recombinant antigens -FRA, B13 and MACH-;
positive results being conﬁrmed with an ELISA test using a native
antigen. The molecular study consists of a real-time PCR that detects
the parasite satellite DNA (Realcycler®, Progenie Molecular).

Results
95.5% of the studied NBs were offspring from Bolivian mothers.
22 of the 23 NBs had been tested for PCR (95.6%), following
recommendations of the protocol implemented at that time. It was
negative in 21 cases. The positive result by PCR corresponded to the
2010 guidelines.
Of the 21 children with negative PCR, serological follow-up was
performed on 16 (72.7%), but only 81.3% of these were correctly
monitored after nine months of age. 3 serological tests were ordered
before nine months of life and were all positive. Between 9 and 12
months, 9 serological tests were ordered and they were all negative.
After 12 months, 4 tests were ordered and they were all negative.
Regarding 2010 protocol, a false positive (PCR test performed on
the day of birth and negative serology after one month of life) and a
false negative (PCR negative on the day after birth with positive
serology at 9 months) was detected. This former false negative
patient is the only positive case of congenital transmission in the
studied period.
Conclusions
Overall, there has been an appropriate follow-up of the protocols.
It is noteworthy that when carrying out molecular tests before one
month of life, either false positives due to interference with maternal
parasites or false negative due to low parasitaemia can appear. In
case, the current 2017 algorithm had been applied, all the NBs would
have been correctly diagnosed.
doi:10.1016/j.cca.2019.03.1164
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Serology method comparison in Lyme disease
L. Samaniego Jiménez, L.M. Soria Blanco, N. Ortega Unanue, S. Martín
Rodríguez, L. Thomlinson Alonso, M.A. Calvo Ferrer
Hospital San Pedro, Spain
Background-aim
Lyme disease is a complex syndrome tricky to diagnose. Often,
the serological proﬁle is the only diagnostic approach. However even
the serological tests have improved due to the input of new
recombinant antigens, the sensitivity and speciﬁcity are still
unsatisfactory.
It is recommended to perform a two-time screening test and a
conﬁrmatory test, usually western blotting. Even so, the serological
proﬁle is not well correlated with the clinical status and N50% of
erythema migrans is not detected.
The aim of this study is to compare the diagnostic index obtained
by a screen technique with the result of the conﬁrmatory test.
Methods
This is a retrospective analysis. The chemiluminiscence technology with recombinant antigens carries out by Liaison (DiaSorin) has
been chosen to screen immunoglobins G and M against Borrelia.spp.
The conﬁrmatory test is performed with an Anti-Borrelia Inmunoblot
(EUROLINE). Both techniques give qualitative results: Positive (P),
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Negative(N) or Uncertain(U). The study was made with P or U
screened patients in a total of 45 IgG and 67 IgM tests performed.
The statistical analysis was made with IBM SPSS® for Windows.

32 seroconverting donors were tested. 71 recombinant and 95 native
mutant samples were evaluated. Analytical sensitivity was determined using the WHO 2nd IS, NIBSC code: 00/588.

Results

Results

The conﬁrmed patients as P, N and U in IgG were deﬁned as the
next screen index median (M) and Interquartile range (IQR). The
non-parametric Median Test was signiﬁcant (p = .016).
-Conﬁrmed as P: M = 38.3 (IQR = 220.1).
-Conﬁrmed as N: M = 15.0 (IQR = 11.3).
-Conﬁrmed as U: M = 19.5 (IQR = 19,5).
In IgM the conﬁrmed patients as P, N and U were deﬁned as the
next M and IQR. The non-parametric Median Test was nonsigniﬁcant (p = .776).
-Conﬁrmed as P: M = 28.1 (IQR = 68.9 9).
-Conﬁrmed as N: M = 31.0 (IQR = 21.0 9).
-Conﬁrmed as U: M = 28.2 (IQR = 7.1).
The quantitative index given by Liaison is able to discriminate
properly between the conﬁrmed P, N or U with IgG test. It doesn't
occur the same with IgM results. It may create doubts about the cutoff deﬁned in the screening test. In would be proper to investigate
about the best cut-off. If we obtain a higher cut-off in IgG we would
save conﬁrmatory tests.

Speciﬁcity on blood donor specimens of the investigational assay
was 99.95% (6615/6618) versus 99.92% (6613/6618) for the
comparator. Diagnostic speciﬁcity was found to be 100,00% for the
investigational and the comparator device. The analytical sensitivity
of investigational assay ranged 4.62 to 6.14 mIU/mL (WHO 2nd IS,
NIBSC code: 00/588) compared to 17 to 22 mIU/mL (Package Insert
data) on the comparator. The clinical sensitivity of the investigational
assay was found to be 100.00% using 450 known positive samples
including acute and chronic specimens, compared to 99.78% for the
comparator. In 24 of 32 seroconversion panels (75%) the number of
days to the ﬁrst repeat reactive and conﬁrmed result was less for the
investigational versus the comparator assay. The mean S/CO across
all mutant specimens was about 7-fold higher for the investigational
versus the comparator assay.

Conclusions
In conclusion, the IgG screening index can differentiate between
the true P, N and U results. It does not occur the same with IgM
screening. Those results illustrate the difﬁculties in the diagnosis of
Lyme disease.
doi:10.1016/j.cca.2019.03.1165

Conclusions
The ARCHITECT HBsAg Next Qualitative & Conﬁrmatory assays
showed signiﬁcantly improved sensitivity compared to the ARCHITECT HBsAg Qualitative II & Conﬁrmatory assays without
compromising speciﬁcity.
doi:10.1016/j.cca.2019.03.1166
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Antibody level against HBV after hepatitis B vaccination and seroprevalence of HBV in children in Addis Ababa, Ethiopia
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Performance evaluation of a new next-generation high-sensitive
architect HBsAg assay
E. Sickinger, H. Braun, J. Schultess, M. Oer
Abbott GmbH &Co KG, Wiesbaden, Germany

S. Teshomea, H. Biazina, T. Abebea, A. Mihretb, A. Aseffab, R. Howeb
a
Addis Ababa University, Ethiopia
b
Armuer Hansen Research Institute, Ethiopia
Background-aim

HBsAg assays are used for blood screening as well as for routine
diagnosis of HBV infection and to detect vaccine breakthrough
mutants, occult infections and reactivations.
The aim of the current study was to evaluate the key performance
characteristics of the new ARCHITECT HBsAg Next Qualitative/
Conﬁrmatory assays in comparison to the on-market ARCHITECT
HBsAg Qualitative II/Conﬁrmatory assays.

Around two billion people have been infected with Hepatitis B
virus (HBV) worldwide, and N240 million are chronic carriers.
Vaccine introduction for HBV in children was ofﬁcially launched by
World health organization (WHO) in 1980. Since then the vaccine
response level was determined in different countries. However, there
is no any study conducted in Ethiopia to assess the response level
and effectiveness of HBV vaccine against the virus since the initiation
of the vaccine in 2007.The aim of the study was to determine
antibody level against HBV after hepatitis B vaccination and seroprevalence of HBV in children in Addis Ababa, Ethiopia.

Methods

Methods

ARCHITECT HBsAg Next Qualitative/ Conﬁrmatory assays (investigational assays) were evaluated for analytical, seroconversion,
mutant sensitivity and speciﬁcity. ARCHITECT HBsAg Qualitative II/
Conﬁrmatory assays were used as comparator assays. Speciﬁcity was
determined on 6618 serum and plasma specimens from 2 blood
banks and 240 hospitalized patients. Sensitivity was evaluated on
450 HBsAg PCR positive specimens including specimens from
patients with acute and chronic infection. Consecutive bleeds from

A cross sectional study was conducted and a multi stage
probability sampling techniques was applied. Four hundred and ﬁfty
children between the age of 5 and 8 years who are living in Addis
Ababa were included. We have collected blood sample and separate
the serum. We used (Statistical Package for the Social Sciences) SPSS
Software statistical package version 20.0 to analyze the data. AntiHBsAg, anti-HBc and HBsAg detection was performed by using
Enzyme-linked Immunosorbent assay.

Background-aim
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Results
The mean age of the children was 7 + 1(SD) years. Protective
antibody levels were detected in 208(54.3%) of children with a
slightly high response level in females 98(54.7%) than males 110
(53.9%). The overall vaccine coverage was 85.1%. The protective level
is declined as the age of the child increased and it was 52.6%, 60%,
43.5% and 37.1% at the age of 5, 6, 7 and 8 years, respectively. The
sero prevalence of HBsAg was 0.4% whereas Anti HBc was 5.6%. Age
has negatively correlated and signiﬁcantly associated with the
response level (p = .001). Age of the child was also having
signiﬁcant association with sero- prevalence of anti HBc (p = .003).
Conclusions
The vaccine coverage in the country is worthy but antibody
response against HBV vaccine is low. We also showed a low Seroprevalence of the virus in children. However, the low response level
to the vaccine should have to be the concern and re-vaccination or
booster doses should be given for non responded children in order to
enhance the vaccine response.

(32.6%), 164 of them (47.8%) had a positive result. Applying FIB-4,
liver ﬁbrosis was excluded in 81 patients (49.4%). Advanced ﬁbrosis
was detected in 29 patients (17.7%).The remain patients (n = 54,
32.9%) had FIB-4 indeterminate values.
With the reﬂex test, a total of 40,477 outpatients were tested, 1108
(2.7%) presented aHCV. Viral load was determinate in 879 patients
(79.3%). Reﬂex test was generated in 489 cases. From the total viral
load performed, 412 were positive (47%). Using FIB-4, liver ﬁbrosis
was rejected in 175 cases (42.5%). Advanced ﬁbrosis was found in 73
patients (17.7%). 164 patients were considered as indeterminate.
Conclusions
An increased number of outpatients diagnosed were observed
after implementation the reﬂex test (almost 3 times higher). It
highlights the high proportion of advanced ﬁbrosis in naïve
outpatients.
This study shows the relevance of the active laboratory interventions in the diagnosis of HCV infection as well as in the screening of
liver ﬁbrosis.
doi:10.1016/j.cca.2019.03.1168

doi:10.1016/j.cca.2019.03.1167
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The intervention of clinical laboratory in the diagnosis of the HCV
infection
Y. Villena, A. Rando, A. Arias, L. Castellote, L. Castillo, F. RodriguezFrias, F. Rodriguez-Algarra, R. Lopez
Hospital Vall d'Hebron, Spain

Latent tuberculosis progression within a collective of human
immunodeﬁciency virus infected patients
A. Volkwein, A. Baumgarten, A. Carganico, S. Grunwald, C. Mayr, T.
Berg
Center for Infectious Diseases Berlin Prenzlauer Berg, Berlin, Germany
Background-aim

Background-aim
Eradication of Hepatitis C virus (HCV) requires an accurate
diagnosis, as well as an adequate treatment. The diagnosis is
currently made in primary care centers after a complex process. A
signiﬁcant proportion of patients do not conclude it. Laboratories
could improve the diagnostic process.
Methods
We have evaluated the outcomes, comparing no laboratory
interventions in the HCV diagnosis, with the creation of a reﬂex test
to measure, in one step, the viral load in patients with antibodies
against HVC (aHVC), avoiding a second draw blood and the
withdrawn of patients. Additionally, we have estimated the proportion of liver ﬁbrosis among the patients with positive HCV viral load,
using FIB-4 score.
The study was made from March to December 2017 without
laboratory intervention and from March to December 2018 doing the
reﬂex test. From our laboratory data base, we obtained information
about aHCV, viral load and FIB-4 score (age, platelet count, alanine and
aspartate aminotransferases concentrations) in naïve outpatients.
A FIB-4 b 1.45 excludes liver ﬁbrosis. A value N3.25 is associated
to advanced ﬁbrosis. Values between 1.45 and 3.25 are considered as
indeterminate.
Results
Without interventions, 37,315 outpatients were screened and in
1055 (2.8%) aHCV was detected. Viral load was made in 343 patients

Tuberculosis (TB) is globally one of the major causes of death. In
order to provide an insight of the contemporary progression rate of
latent tuberculosis infection (LTBI) into an active disease among a
high-risk collective, we analyzed the samples of 1040 people living
with human immunodeﬁciency virus (PLHIV). These patients are
considered to have a 20 to 30 times higher risk to develop active TB
when LTBI is present, than HIV-negative subjects.
Consequently, numerous therapeutic guidelines worldwide recommend the physicians to initiate a pharmacological treatment by
high risk patients, such as PLHIV, solely on a positive IGRA result and
the exclusion of anamnestic and active TB.
Methods
This retrospective study examined the samples of a predominantly Berlin-based cohort employing interferon-gamma release
assays (IGRA) (QuantiFERON-TB Gold Plus, Qiagen GmbH, Germany
and T-Spot.TB Oxford Immunotec USA, Inc.) and clinical data.
Furthermore, the monitoring period comprehended an average time
interval of 48,3 months (median 53 months) and included 23
patients out of 57 positive tested participants.
Results
Merely a single patient consented a preventive chemotherapy
upon LTBI diagnostic, whereas 22 patients remained untreated.
Interestingly, neither the treated patient nor the remaining 22
patients developed an active TB, despite the well-known detrimental
effect of HIV on the host's immunological response.
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Conclusions
Therefore, this data postulates a ﬁrst approach towards a current
more optimistic risk assessment of LTBI progression, than many of
the ones described until this point.

doi:10.1016/j.cca.2019.03.1170
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Correlation between meningoencephalitis etiology and magnetic
resonance imaging: Our experience
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Procalcitonin's performance in diagnosing pneumonia in realworld practice

L.I. Lupoa, C. Palumboa, F.A. Lupob, G. Lobreglioa
Clinical Pathology and Microbiology Unit, “Vito Fazzi” Hospital, Lecce,
Italy
b
Neuroradiology Unit, “Vito Fazzi” Hospital, Lecce, Italy
Background-aim

N. Ayala-Lopez, M. Ghaedi, D. Peaper, R. Harb
Yale University, New Haven, CT, United States of America
Background-aim
Procalcitonin (PCT) rises early upon bacterial infection and has a
long-half life, making it useful in the diagnosis of infections and
antibiotic stewardship. We set out to determine the utility of PCT in
diagnosing pneumonia (PNU) in our patient population presenting to
Yale New Haven Hospital (YNHH) during real-world clinical practice.
PCT results from patients in 2015 were reviewed retrospectively.
Methods
Patients were eligible for inclusion if all of following criteria were
met: PCT in 2015 and a lower respiratory tract culture, respiratory
virus testing, chest x-ray, and white blood cell (WBC) count within 1
day of the PCT. Patients who opted out of research and those with
mycobacterial infections and culture-positive infections of body sites
other than urine and lower respiratory were excluded from further
analysis. A total of 400 patients remained with 413 eligible PCT
results across the ED (109), ICU (134), and inpatient (167) and
outpatient (3) areas with a mean age of 66.2 ± 18.1 SD.
Results
PCT was higher in patients with multiple pathogens reported on
their respiratory cultures, DFA or PCR tests (mean ± SD = 2.43 ±
0.74 N = 32), than those with no pathogens reported (3.25 ± 1.13
no pathogens; N = 224). Next, patients were grouped according to
whether they were positive or negative for clinically deﬁned
pneumonia, according to a modiﬁcation of the CDC PNU1 criteria
incorporating: 1) chest x-ray results, 2) altered WBC #/altered
mental status/fever, and 3: respiratory/breathing signs. PCT was
higher in patients with clinically deﬁned pneumonia, and the high
PCTs were consistent with positive chest x-rays, and positive criteria
#2, but not criteria #3. Addition of a criteria for PCT to be elevated
above 0.1 ng/ml as another component to the modiﬁed PNU-score
slightly improved the AUC for the algorithm's detection of PNU
against the ﬁnal clinical diagnosis (AUC = 0.73 without PCT vs. 0.76
with PCT). Furthermore, higher PCT was associated with higher
thirty-day and one-year mortality.
Conclusions
In conclusion, PCT results were largely consistent with other
markers of PNU such as imaging and CDC criteria #2, which suggests
that PCT can be useful in evaluating for the presence PNU. However,
the PCT may not add additional information to assist in decision
making above the already ordered tests.

Cerebrospinal ﬂuid (CSF) analysis in combination with clinical
signs, symptoms and imaging is effective in diagnosing central
nervous system (CNS) associated infectious diseases.
We assessed the etiology of meningitis and encephalitis and the
correlation between etiology and neuroimaging.
Methods
158 CSF specimens have been examined with Bioﬁre FilmArray
(FA) Meningitis/Encephalitis (ME) Panel between July 2017 and
November 2018. We used the FA ME Panel, a qualitative multiplexed
nucleic acid-based in vitro diagnostic test, capable to detect and
identify multiple bacterial, viral and yeast nucleic acids directly from
CSF specimens.
Patients (pts) with clinical suspicion of CNS disease performed
radiological assessment by brain and spine Magnetic Resonance
Imaging (MRI).
Results
24 CSF specimens were positive. Detected organisms were Viruses
13 (54.2%) followed by Bacteria 9 (37.5%) and Cryptococcus neoformans/gattii 2 (8.3%). Among viruses HSV-1, VZV, HSV-2, HHV-6 and
Human parechovirus were detected in 5 (20.8%), 4 (16.7%), 2 (8.3%), 1
(4.2%), 1 (4.2%) specimens, respectively. Among bacteria, S. pneumoniae,
L. monocytogenes, H. inﬂuenzae and N. meningitidis were detected in 4
(16.7%), 2 (8.3%), 2 (8.3%), 1 (4.2%) respectively. In bacterial meningitis
(BM), CSF exam showed neutrophilic pleocytosis, low glucose level and
high protein level. In viral meningitis (VM), white blood cell (WBC)
count was 5–250/μL with lymphocytes prevailing, normal glucose,
slightly elevated protein level. In cryptococcal meningitis (CM), CSF
showed lymphocytic pleocytosis (30–570/μL), lightly reduced glucose
level and increased protein level.
At admission, 18 pts. performed brain Computed Tomography (CT)
scan screening with negative results. Pts with VM and CM performed
brain and total spine MRI. In Herpes viruses infection, MRI results
suggested encephalitis with leptomeningitis and bilateral temporal lobe
involvement, without signiﬁcant differences among species. In CM, MRI
showed diffuse leptomeningitis with subtentorial involvement.
Conclusions
In BM, CSF exam, FA and clinical signs allowed deﬁnitive
diagnosis. In viral and fungal meningoencephalitis, considering
duration and course of infection, iconographic support with MRI
allowed to deﬁne site and extent of lesions.
doi:10.1016/j.cca.2019.03.1171
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Pre-assessment of a new access HIV combo version

Prevalence of cryptococcal antigenemia and associated factors
among HIV/AIDS patients on second-line antiretroviral therapy at
two hospitals in Western Oromia, Ethiopia

Y. Ciczorab, R. Falcou-Briattea, L. Bertheaultb, L. Marchyllieb, M.
Ambroiseb, C. Delarocheb, E. Denauxb, C. Mazurea, D. Noguesb
a
Bio-Rad, Marnes La Coquette, France
b
Bio-Rad, Steenvoorde, France
Background-aim
Bio-Rad is developing a new assay for the qualitative detection of
HIV-1 & HIV-2 antigens and antibodies in human serum and plasma
running on Beckman Coulter immunoassay systems.
The purpose of this study was to assess analytical sensitivity,
clinical sensitivity, analytical speciﬁcity and clinical speciﬁcity of the
assay. The time to ﬁrst result (TTFR) and the capability of the pack
reagent were also improved.
Methods
The new version of the Access HIV combo is a two-step sandwich
immunoassay and a 100 tests/pack. All validations were performed
using the UniCel DxI 800 or Access 2 systems.
The sensitivity limit of the test was estimated by a dilution study
of the NIBSC 90/636 panel (WHO Standard).
499 HIV-1 positive samples, 59 HIV-2 positive samples, 2 HIV-2
antigen panels and 29 commercial seroconversion panels were
tested for the clinical sensitivity.
The analytical speciﬁcity was evaluated with a cross reactivity
study including N300 positive samples from patients showing
different pathologies or status not linked to HIV.
4999 blood donors and 1197 non-selected hospitalized patients
samples were used for the clinical speciﬁcity.
Results
The analytical sensitivity was estimated below 0.7 IU/mL with the
NIBSC 90/636. Potential interferences (chloroform, albumin, bilirubin, autogloss, glycerol) and cross reactivities (some infectious
diseases, hepatitis A-B-C, syphilis, HAMA, rheumatoid factor, hemodialysis, pregnant women) did not impact the performance.
All HIV-1 & HIV-2 positive samples and the 2 HIV-2 antigen
panels were adequately detected. The seroconversion sensitivity
showed better performance for 6 panels and equivalent sensitivity
for 23 panels as compared to a competitor HIV Combo assay. The
repeat reactive speciﬁcity from both blood donors and hospitalized
patients samples was 100% (CI 95%: 99.94–100%).
A TTFR below 30 min was determined.
Conclusions
This evaluation demonstrated that the new Access HIV combo
version in development is a speciﬁc and sensitive immunoassay for
the detection of HIV-1 & HIV-2 Ag and Ab. Additionally, this new
assay has a higher capability with a 200 tests/kit and a shorter TTFR
than the previous version. It will be available on the Access 2 and
UniCel DxI 600/800 analysers.
doi:10.1016/j.cca.2019.03.1172
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a
Arsi University, Ethiopia
b
University of Science and Technology of China, China
c
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Background-aim
Cryptococcosis is a public health important infectious disease
globally. The majority of illness is among patients with defective cellmediated immunity such as Cryptococcal meningitis, pulmonary
cryptococcosis, and wound or cutaneous cryptococcosis. HIV infection is the main risk factor, accounting for 95% of cases in the middleand low-income countries and 80% of cases in high-income
countries. Individuals taking immunosuppressive drugs constitute
most of the remaining caseload, although immunocompetent hosts
are susceptible in some settings. The main aim of the study was to
assess the prevalence and associated risk factors of Cryptococcal
antigenemia (CrAg) among HIV Positive Patients on second-line ART
Therapy at Ambo General Hospital and Nekemte Referral Hospital,
Western Oromia, Ethiopia.
Methods
The Hospital-based Cross-sectional study was conducted from
September 1, 2017, to October 30, 2017. One hundred eighty-three
adult HIV patients on the second line Antiretroviral Therapy were
consecutively enrolled from two hospitals using a cluster sampling
technique. Five milliliters of whole blood were collected from each
participant and CD4+ T cell levels and viral RNA was determined
using FACSCalibur and real-time Polymerase Chain Reaction (RTPCR), respectively. Whole blood was tested for CrAg using Cryptococcal lateral ﬂow assay (Immuno-Mycologics, Norman, OK, USA)
according to the manufacturer's instructions. Then collected data was
analyzed using SPSS version 20 software. Binary logistic regression
models were applied to assess the association between predictors
and outcome variables at 95% CI.
Results
Among the study participants, 115(62.8%) were females, 64
(35%) were in 29–38 age group and 97(53%) were married, 169
(92.3%) lived with HIV for N67 months since diagnosed for HIV,
124(67.8%) stayed on 2nd line ART for an average of 30 months.
The overall prevalence of Cryptococcal Antigenemia infections
among HIV-infected patients on 2nd line ART was 7.7%. Among
Cryptococcus infected participants, 71.4% had baseline CD4 counts
b100 cells/μL, 50% had current CD4 counts b100 cells/μL, and 85.7%
had HIV RNA copies N1000/ml. Being male [AOR, 95% CI: 4.78(1.14,
20.1)], poor adherence to ART [AOR, 95% CI: 0.12(0.03, 0.4)],
occupational exposures to contaminated soil [AOR, 95% CI: 6.81
(1.38, 33.4)], having non-separated house from hens or chickens
[AOR, 95% CI: 0.06(0.01, 0.51)], CD4 T cell/μL b 100 counts [AOR,
95% CI: 6.57(1.9, 23.3)] and viral loadN1000 copies/mL [AOR, 95%
CI: 11.7(2.4, 57.8)] were signiﬁcant predictors of cryptococcal
antigenemia.
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Conclusions

Conclusions

The prevalence of Cryptococcal Antigenemia was signiﬁcantly
high. Being male, occupations that exposure to contaminated soil
with avian droppings, CD4 T cell/μL b 100 and viral load N1000
copies/mL were signiﬁcant predictors of cryptococcal antigenemia.
But, good adherence to ART and having separated house from
domestic animals like hen or chickens were preventive to Cryptococcal Antigenemia. Therefore, public health measures, adherence to
ART and early treatment are recommended.

Our study showed that the majority of bacteriuria to Enterococcus spp. represents urinary tract colonization. Most of the time,
infected patients were male patients, aged over 75 years with a
urinary catheter. Patients combining all these factors would be at
higher risk of recurrence or clinical relapse. In case of UTI to
Enterococcus spp., the treatment after microbial identiﬁcation was a
short treatment by amoxicillin.
doi:10.1016/j.cca.2019.03.1174

doi:10.1016/j.cca.2019.03.1173
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Urinary tract infections to Enterococcus spp.: Risk factors and
treatments
H. Roux, J. Lourtet, R. Garreau, B. Pilmis, A. Le Monnier
Clinical Laboratory of Microbiology, Saint Joseph Hospital, Paris, France

Comparison of molecular and conventional methods for diagnostic classiﬁcation of vaginal disorders
M. Scapaticcia, R. Tortorielloa, G. Da Rinb, A. Bartolinib
Laboratory Medicine Department, San Camillo Hospital, Treviso, Italy
b
Laboratory Medicine, San Bassiano Hospital, AULSS 7 Pedemontana,
Bassano del Grappa, Italy

a

Background-aim
Background-aim
Urinary tract infections (UTI) are the major cause of hospitalacquired infections. Enterococcus spp. is frequently reported, but
there is no recommendation on their diagnosis and their management. The aim of this study was to better distinguish urinary
colonization and UTI to Enterococcus spp. and to evaluate their
medical care.
Methods
A monocentric study was conducted from January 2017 to
October 2018. All patients with a signiﬁcant monomicrobial bacteriuria with Enterococcus spp. (ε103 UFC/ml) were included. The
threshold of signiﬁcant leukocyturia was ε10/mm3. Demographical,
clinical, biological, antibiotic treatment and outcome data were
collected.
Results
Enterococcus spp. was involved in 363 bacteriuria representing
14% of total bacteriuria. Complete clinical and biological data were
available for 127 patients. E. faecalis and E. faecium were responsible
for 89.8% and 10.2% of the bacteriuria respectively. The mean age was
77.7 years old and sex ratio (M/F) 1.44. Regarding the medical
history, 44.9% of the patients had a solid tumor or hemopathy and
27.6% were hospitalized in the urological surgery department.
Asymptomatic bacteriuria was reported for 71.8% of the patients
and 28.2% of the patients reported urinary symptoms. Patients with
UTI had a signiﬁcant leukocyturia in 9.7% of the cases vs. 2.6% for
colonized patients and 48.4% of them had ε105 UFC/ml bacteriuria vs.
43% of colonized patients. The presence of a urinary catheter was
found in 51.6% of infected patients vs. 49.6% of colonized patients.
Infected patients seem to report more frequently clinical relapse than
patients with urinary tract colonization (39.1% vs. 8.3% respectively).
Among infected patients, the probabilistic treatment was a thirdgeneration cephalosporin (cefotaxim or ceftriaxon), or the association trimethoprim/sulfamethoxazole for 53.4% and 13.3% of the
patients respectively. After the microbial identiﬁcation, 76.8% of
infected patients received amoxicillin. The mean treatment duration
was 9.4 days and 76.4% of the patients received b10 days antimicrobial therapy.

The most common vaginal disorders in pregnant and childbearing
age women are vaginal yeast infections, trichomoniasis and bacterial
vaginosis (BV), that can affect the quality of life by causing frustration,
sexual dysfunction and vulvovaginal discomfort. BVs are often asymptomatic and are characterized by an imbalance of the normal bacterial
ﬂora due to a decrease of Lactobacillus spp. and an increase of anaerobic
germs such as Gardnerella vaginalis (GV) and Atopobium vaginae (AV).
Aim of this study was to compare a semi-quantitative molecular
diagnostic test, that was able to give an interpretative result of BV,
intermediate vaginosis and vaginitis, with the microscopic evaluation
of the Nugent score (NS) associated to culture methods currently
used in our laboratory.
Methods
We evaluated 75 vaginal swabs collected from women (mean age
39,7 ± 12,5) referring vulvo-vaginitis symptoms (17%), fertility disorders (7%) or undergoing to unspeciﬁed gynecological screening. For
each sample we performed a microscopic examination of gram stained
smear and, simultaneously, culture and multi-parametric molecular
assay based on Multiplex tandem (MT)-PCR technology (Vaginitis and
Vaginosis kit, Nuclear Laser Medicine). The molecular parameters
evaluated were: Trichomonas vaginalis, Candida albicans, C. krusei, C.
glabrata, C. parapsilosis, GV, AV, Lactobacillus iners, L. crispatus.
Results
Of the 75 samples, 31% showed normal ﬂora, 9% vaginitis and 7%
BV using both molecular and standard analytical methods. 17%
showed complete discordant results, i.e. showing vaginitis at NS and
culture evaluation but normal ﬂora by MT-PCR, while 36% showed a
wide range of intermediate results, i.e. resulted to be normal by
traditional methods but with atypical ﬂora by PCR. 100% of
candidiasis showed concordance.
Conclusions
Molecular technologies have revolutionized the diagnosis of
vaginal disorders by offering a greater accuracy in the identiﬁcation
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of commensal and pathogenic microorganisms and their semiquantitative amount in the vaginal ﬂora but, at the same time,
providing a large variety of intermediate results that still need to be
compared with the symptoms and the results obtained by old
methodologies for a better diagnosis and the most correct therapeutic choice.

results and showed good performance in this study with less false
positive results for serum specimens.

doi:10.1016/j.cca.2019.03.1175
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Implementation of a carriage status program: Four years of
experience in an intensive care unit
W258
Evaluation of the BioPlex 2200 Lyme IgG/IgM immunoassay
system
C. Coignarda, C. Clément-Vincentb, T. Lya, A. L'hotellierb
a
Euroﬁns Biomnis Clinical Diagnostics, Ivry-sur-Seine, France
b
Euroﬁns Biomnis Clinical Trials, Ivry-sur-Seine, France
Background-aim
Lyme borreliosis (LB) is the most prevalent tick-born infection in
Europe. Serological evaluation for antibodies to Borrelia burgdorferi
sensu lato remains the recommended method for diagnosis in early
disseminated disease and in late disease. The BioPlex 2200 Lyme IgG
and IgM assays (Bio-Rad Laboratories) are fully automated, multiplex
immunoassays using recombinant proteins including p58, DbpA,
peptide FVlsE, VlsE and OspC. In this study, the performance of the
BioPlex 2200 assays were compared to the LIAISON Lyme IgG and
IgM assays (DiaSorin).
Methods
A panel of 402 unselected samples submitted for Lyme IgG and
IgM testing, 200 known positive samples (100 IgG positive, 100 IgM
positive), 110 test-ordered serum/CSF sample pairs and 48 known
positive Lyme IgG serum/CSF sample pairs was ran on the BioPlex
2200 Lyme IgG and IgM assays. The results were compared to the
LIAISON Lyme IgG and IgM assays performed on the LIAISION XL
with the Immunoblot RecomLine Borrelia IgG and IgM (Mikrogen
Diagnostik) used to arbitrate discordant results. For the serum/CSF
pairs, the total IgG and albumin were performed and used to
calculate the antibody index (AI) to estimate the presence of
intrathecally synthesized antibodies.
Results
The Lyme IgG negative and positive agreements in serum samples
were 96.7% (349/361) and 59.3% (16/27) respectively and for Lyme IgM
were 97.6% (324/332) and 43.1% (22/51) respectively. The overall
agreements, removing equivocals, were 94.3% for IgG (365/387) and
93.3% for IgM (346/371). For the retrospective samples, based on two
tier status, the BioPlex 2200 Lyme IgG sensitivity is 99% CI95 [94.6–
100%] and the BioPlex 2200 Lyme IgM sensitivity is 82% CI95 [73.1–89%].
For the serum/CSF pairs test ordered specimens, the serum
negative and positive agreements were 92.9% and 100% respectively.
For the CSF, the negative ant the positive agreements were 78.6% and
100% respectively. For the AI, the positive and negative agreement
was 82.4% (14/17) and 98.3% (118/120) respectively.
Conclusions
The BioPlex 2200 Lyme IgG and IgM is the ﬁrst fully automated
multiplex platform based capable of reporting individual protein
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b
Infections Management, Parc Taulí Hospital Universitari, Institut
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c
Intensive Care Unit, Parc Taulí Hospital Universitari, Institut
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Background-aim
Multi-drug resistant bacteria (MDRB) are an important public
health issue due to the severity of the infections they cause, the
challenge of treatment and the ease of spread. That is why most of
the countries have different programs to promote and enhance the
culture of safety, especially in the Intensive Care Units (ICU) where
patients are more susceptible.
The aim of this study is going over the data obtained after the
implementation of a carriage status program in our ICU between
October 2014 and July 2018.
Methods
Results of screening tests performed at admission and weekly
during the stay in the ICU were collected retrospectively. Samples
taken were: nasal, pharyngeal and/or tracheal aspirate and perineal/
rectal swabs. Following MDRB were screened: methicillin-resistant
Staphylococcus aureus (MRSA), multi-drug resistant Pseudomonas
aeruginosa (MDRP), Acinetobacter baumannii and ESBL and
carbapenemase producing Enterobacteriaceae. Hospital-acquired
colonization was considered after 48 h of admission.
Results
In total, 9768 samples were processed, 560 were positive.
Considering the ﬁrst isolation for patient and kind of sample 187
positive cultures from 119 patients were obtained; according to
location: 35.3% in perineal/rectal swab (66), 25.7% in tracheal aspirate
(48), 23.5% in pharyngeal swab (44) and 15.5% in nasal swab (29).
Globally it was isolated: 44.4% MRSA (83), 33.7% MDRP (63), 21.4%
Klebsiella spp. (40) and b 0.5% Acinetobacter baumannii (1). In rectal
swab it predominated 60.6% of Klebsiella spp. (40) and 37.9% of MDRP
(25), in tracheal aspirate 52.1% MDRP (25) and 47.9% MRSA (23) and
in pharyngeal swab 70.5% MRSA (31) and 29.5% MDRP (13).
Besides, 49.7% (93) of MDRB was isolated in the ﬁrst screening test
(at admission) and 50.3% (94) at tests performed weekly during stay.
At admission it was detected: 67.5% of MRSA (56) and 22.2% (14) de
MDRP. After 48 h: 32.5% (27) of MRSA and 77.8% (49) of MDRP, and
among last, 50.8% were detected after the second week control.
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W261

Isolation of MRSA occurs frequently in the ﬁrst screening, at
admission. That is possibly because our study population is more
colonized than general population: most of them came from care
homes and had risk factors.
Isolation of MDRP is related with longer stay in ICU probably due
to more antimicrobial pressure. Besides, it is detected more
frequently in tracheal aspirate than in pharyngeal swab.

Recent HIV infections among newly diagnosed HIV cases in Italy

doi:10.1016/j.cca.2019.03.1177

Background-aim

W260
Evaluation of diasorin Quantiferon-TB Gold Plus test using
Liaison XL
V. Stojkovic, E. Cavalier, L. Lutteri
Department of Clinical Chemistry, University of Liège, CHU Sart-Tilman,
4000 Liège, Belgium
Background-aim
Tuberculosis is a communicable disease transmitted generally by
cough aerosols carrying pathogens of the Mycobacterium tuberculosis
complex. Identiﬁcation of latent infection is usually diagnosed by
tuberculin skin test and more recently by interferon gamma release
assay (IGRA).
Methods
We evaluated the performance of the new IGRA test developed by
Diasorin: Liaison Quantiferon-TB Gold Plus assay using chemiluminescent immunoassay (CLIA) technology. We compared the performance of this kit on the LIAISON XL analyzer with our routine assay,
Quantiferon-TB Gold Plus ELISA by Qiagen.
Results
Diasorin assay was a reproducible assay showing good performance in intra (2.7 to 3.9%) and inter-assays (2.2 to 3.8%) imprecision
for values between 0.188 and 9.4 U/ml and in linearity with a slope of
0.99. The limit of detection was 0.0037 U/ml and the limit of
quantiﬁcation 0.073 U/ml. 81 negative, 75 positive and 5 indeterminate results obtained with Qiagen ELISA kits were tested with Diasorin
assay. Only one discrepancy was observed, the patient presented a
negative result with Qiagen ELISA but one tuberculosis tube (TB1) out
of two was positive using the Diasorin kit. A good correlation between
quantitative results was obtained (r = 0.956). Liaison data showed a
mean bias of 0.45 U/ml on total Qiagen results. The mean bias was only
0.01 U/ml for results around the reference value of 0.35 U/ml.
Conclusions
Diasorin has developed a new Quantiferon-TB Gold Plus assay to
diagnose latent tuberculosis. This assay, validated with Liaison XL, is
suitable for routine use. The biggest advantages in comparison with
Giagen ELISA are a reduced hands-on time and better reproducibility.
doi:10.1016/j.cca.2019.03.1178
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One of the epidemiological aims of surveillance systems for
infectious diseases is to estimate incidence based on the number of
recent-acute infections. European surveillance systems report new
HIV diagnoses without discriminating recent from old infections: in
2017, 53% of newly diagnosed cases had a very old infection and no
information was available on the proportion of recent infections (RI)
in the remaining 47%.
Our aim was to identify RI among new HIV cases reported to the
national HIV surveillance system in Italy.
Methods
New HIV diagnoses reported from 2010 to 2017 were included.
A RI was deﬁned as having occurred in last 6 months before
diagnosis. Given that the identiﬁcation of RI is not mandatory, only
some regions evaluated new diagnoses for recency. Different
methods were used for this purpose in different regions/labs:
positivity for low-avidity HIV antibodies, positivity for p24 Ag,
positivity of a 4th generation EIA with no detectable HIV antibodies,
detection of HIV RNA and no HIV antibodies, an HIV-negative test
result in previous 6 months, a clinical diagnosis of acute HIV
infection.
Results
Of the 4018 new HIV diagnoses reported in 2010, 7% were
evaluated for RI; this proportion increased to 17% of the 3443 cases
reported in 2017. Among the 4184 new HIV diagnoses evaluated for
recency in the study period, 18% were classiﬁed as RI.
The proportion of RI was 25% among MSM, 17% among injecting
drug users, 14% among male and 11% among female heterosexuals.
RI were signiﬁcantly higher among Italians compared to non-Italians
(22% vs. 10%; p-value b.05).
Conclusions
The low proportion of RI among heterosexual females and
foreigners suggests a poor access to HIV testing in these groups.
Factors that can inﬂuence this result are an uneven HIV test offer
across the country, a poor perception of individual risk, insufﬁcient
prevention campaigns targeted at these populations.
The heterogeneous range of procedures used to identify RI
underlines the need to establish a uniform HIV-recency deﬁnition
and a standardized lab method; moreover, a recommendation to
extend the collection of recency data throughout the country appears
crucial (these objectives were included in the National AIDS Plan
2017–2019).
doi:10.1016/j.cca.2019.03.1179
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Methods

Impact of deoxycholate on the growth, toxin production, and
spore formation of clostridioides difﬁcile
Y. Usuib, Y. Kamiichib, S. Okugawaa, R. Saitob
Department of Infectious Diseases, The University of Tokyo Hospital.
b
Department of Molecular Microbiology, Tokyo Medical and Dental
University Graduate School of Medical and Dental Sciences

C. difﬁcile vegetative cells were cultured in nutrient-rich broth
media supplemented with different concentrations of DCA for
evaluation of the growth activity. The cytotoxicity assay was
performed using Vero cells. Spore-forming efﬁciency in sporulation
media was determined using ﬂuorescence microscopy. Transcript
levels of tcdB and spo0A were measured by qRT-PCR. Transcriptome
analysis was performed using illumina HiSeq 2500 System.

Background-aim

Results

Clostridioides difﬁcile is the most common cause of health careassociated infectious diarrhea. C. difﬁcile associated diarrhea results
from the disruption of the indigenous intestinal microbiota by
prolonged drug treatment such as antibiotics. Bile acids play an
important role in the life cycle of C. difﬁcile, and deoxycholate (DCA),
one of the secondary bile acids, inhibits the growth of C. difﬁcile
vegetative cells as well as the toxin production. Moreover, a study
using murine models of C. difﬁcile infection has demonstrated that
DCA levels in the intestinal tracts decrease after exposure to
cefoperazone. However, more knowledge will be needed to understand the relationship between bile acids and C. difﬁcile. In this study,
we aimed to investigate the roles of DCA on the growth, toxin
production, and spore formation of C. difﬁcile, as well as to generate
comprehensive transcriptome proﬁles for C. difﬁcile after exposure to
DCA.

In nutrient-rich media, DCA dose-dependently inhibited the growth
of vegetative cells and negatively regulated the toxin production by
repressing tcdB transcription. In sporulation media, DCA reduced the
spore-forming efﬁciency through repression of spo0A. Transcriptome
analysis revealed that DCA upregulated the expression of genes
associated with metabolism such as carbohydrates and amino acids.
On the other hand, a large number of genes associated with spore
formation and membrane transportation were downregulated by DCA.

a

Conclusions
Our results demonstrate that DCA modulates cellular physiology
such as growth, toxin production, and spore formation of C. difﬁcile.
doi:10.1016/j.cca.2019.03.1180
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Molecular diagnostics, including epigenetics
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A new splicing variant of the CYP21A2 gene identiﬁed in 2
patients with non-classical form of 21-hydroxilase deﬁciency
V. Garcia Solaesab, M.T. Lizarraga Rojasb, A. Bengoa Alonsob, E.
Andueza Otsoaa, L. Morales Garofalob, L. Echeverria Sadabaa, A.
Haroua, M. Aristu Munarrizb, M.I. Janices Zapatab, M.A. Ramos
Arroyob
a
Clinical Laboratory, Navarra's Hospital, Spain
b
Genetic Department, Navarra's Hospital, Spain

Conclusions
We conclude that the presence of c.1116C N T, p.Ser372 = in two
patients with non-classical form of 21-hydroxilase deﬁciency, who
were also carriers of another pathogenic variants of the CYP21A2
gene, indicates that this previously unpublished variant is likely to be
pathogenic. Additional clinical, family and functional studies are
needed to conﬁrm it deleterious effect on enzyme activity and to
better establish its associated phenotype.
doi:10.1016/j.cca.2019.03.1182

Background-aim
W264
We studied the CYP21A2 gene in 2 unrelated patients with nonclassical form of 21-hydroxilase deﬁciency.
Methods
Molecular analysis of CYP21A2 gene was carried out by a wellestablished protocol to distinguish CYP21A2 gene from CYP21A1P
pseudogene and to detect hybrid forms gene-pseudogene, deletions,
duplications and point mutations. We used the following techniques:
Long Range-PCR with speciﬁc primers followed by direct sequencing,
and MLPA with the SALSA MLPA Kit P050-C1 CAH (MRS Holland, the
Netherlands).
Results
Patient 1 was a compound heterozygote carrying a synonymous
variant NM_000500.7:c.1116C N T, p.Ser372 = (rs1027588145) located in exon 8 and the c. 1360C N T, p.P454S mutation, known to be
associated with complete inactivation of 21-hydroxylase activity and
a wasting phenotype. The same variant c.1116C N T, p.Ser372 =
(rs1027588145) was also found in patient 2, in heterozygous state,
located in trans with the mutation c.844G N T, p.Val282Leu, the most
frequent variant associated to reduced enzyme activity and nonclassical phenotype in our population.
The synonymous variant c.1116C N T, p.Ser372 = has not been
described either as a mutation or as a polymorphism in the
surveyed population databases or CYP450 speciﬁc databases
(http://www.cypalleles.ki.se/). At the level of the protein this
chance does not produce any modiﬁcation in the sequence of
amino acids. However, it affects the penultimate base of exon 8,
which may possibly alter the splicing process. In silico analysis
(Human Splicing Finder) predicts that this variant was likely to
cause abnormal mRNA processing related to alteration of the wild
type donor site.

0009-8981/$ – see front matter

Novel pathogenic variant in xanthine dehydrogenase gene
M.A. Calvo Ferrer, S. Martín Rodríguez, N. Ortega Unanue, L.
Samaniego Jiménez, L. Thomlimson Alonso, I. Bernardo González
Departamento de Diagnóstico Biomédico, Hospital San Pedro, Logroño,
Spain
Background-aim
Classical hereditary xanthinuria (CHX) is an autosomal recessive
disease due to alterations in xanthine dehydrogenase gene (XDH) or
molybdenum cofactor sulfurase gene (MOCOS) leading to a failure to
degrade hypoxanthine and xanthine to uric acid.
Symptoms of CHX usually include urinary tract infection,
hematuria, renal colic, acute renal failure, crystalluria or urolithiasis.
Diagnosis is based on biochemical analysis of uric acid in serum
and urine, revealing undetectable or barely detectable levels. Once
hypouricemia is conﬁrmed, a detailed analysis of purine metabolism
could be performed. The diagnosis is conﬁrmed by molecular
analysis of XDH or MOCOS genes.
Methods
We analyzed DNA samples from a 67-year-old man with chronic
renal failure previously diagnosed of CHX. Patient provided signed
informed consent prior to genetic analysis.
We performed a next-generation sequencing (NGS) analysis of
exons and ﬂanking introns of XDH and MOCOS genes in a MiSeq
sequencer (Illumina). Reads were aligned to human reference
genome (GRCh37). We also performed variant calling (GATK),
annotation (ANNOVAR) and evaluation of ﬁltered variants by
database consult and in silico tools.
NGS results were conﬁrmed by Sanger sequencing.
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Results

Conclusions

The patient was found to be homozygous for a missense variant,
NM_000379:c.446G N A (p.Arg149His) at exon 6 of XDH gene. This
variant has a population frequency lower than 0.1% (EXAC, 1000
genomes) but it has not previously described in disease causing
variants databases (ClinVar, HGMD). This variant has been considered damaging by consulted in-silico predictive tools (Polyphen,
SIFT, Mutation Taster). Moreover, another previously described
missense variant in the same codon (NM_000379:c.445G N T (p.
Arg149Cys)) has been considered pathogenic for deﬁciency of XDH.
Sanger sequencing of XDH gene exon 6 conﬁrmed NGS results.

Conclusion: 15S-HETE is a metabolomic biomarker that has a
great potential for early detection of NSCLC in the high risk
population, suggesting that 15S-HETE is valuable for screening
smoking population, particularly those with COPD, for early detection of NSCLC. (This study was supported by a grant from the
Research Grants Council of the Hong Kong SAR, No: CUHK462613,
and the National Natural Science Foundation of China National, No:
81472742. Contributors: Ming-Yue Li, Yi Liu, Ho RL, Leung BC, Fanny
WS Ko, Bin Wu, Xiang Long, Jing Du, Jun Wu, Calvin SH Ng, Innes YP
Wan, Tony SK Mok, David SC Hui, Malcolm J Underwood).

Conclusions

doi:10.1016/j.cca.2019.03.1184

Here we present a novel pathogenic variant of XDH gene in a
patient with hypouricemia and chronic renal failure.
doi:10.1016/j.cca.2019.03.1183
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The values of 15-lipoxygenases in the early detection of non-small
cell lung cancer
G.G. Chen
Department of Surgery, Faculty of Medicine, The Chinese University of
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Deletion syndrome recently described by array-CGH associated
M. Molina Zayasd, S. Garcia Chilemea, M.D.M. Del Aguila Garciae, T. De
Haro Romeroe, C. Garcia Rabanedab, M.J. Aguilar Castilloe, T. De Haro
MuÑozc
a
Complejo Hospitalario De Jaen, Spain
b
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Background-aim

Background-aim
Although many diagnostic methods/criteria of non-small cell lung
cancer (NSCLC) have been developed, early diagnosis of NSCLC is still
challenging and far from satisfactory. Early detection of NSCLC is very
critical because if it can be detected at the earlier stage, most of cases
can be cured via surgical resection of the tumor. The aim of this study
was to evaluate 15-lipoxygenases (15-LOXs) and their metabolites as
early diagnostic biomarkers for smoking-related NSCLC.
Methods
15-lipoxygenases (15-LOXs) and their metabolites included 15
(S)-hydroxy-eicosatetraenoic
acid
(15S-HETE)
and
13(S)hydroxyoctadecadienoic acid (13S-HODE) were determined in
NSCLC, smokers with chronic obstructive pulmonary disease (COPD)
and mice with smoking-induced lung tumors.
Results
The levels of 15-LOXs, 15S-HETE and 13S-HODE were signiﬁcantly reduced in NSCLC. The in vivo mouse model of smokinginduced NSCLC showed that the reduction of both 15S-HETE and
13S-HODE occurred earlier than the tumor formation in lungs,
indicating that they were potential to be metabolomic biomarkers
for the detection of NSCLC. The data of our in vitro experiments also
supported that 15S-HETE and 13S-HODE could function as tumor
suppressors to inhibiting the proliferation of tumor cells and
inducing the death of tumor cells. To verify our in vitro and animal
results, we monitored the level of 15S-HETE and 13S-HODE in
smokers with chronic obstructive pulmonary disease (COPD), the
population with high risk for NSCLC. Our results revealed that the
level of 15S-HETE was decreased in smokers and COPD patients,
particularly in smokers with COPD.

Microdeletion syndromes are deﬁned as a group of disorders that
are usually characterized by a complex clinical and etiological
phenotype that results from the imbalance of the normal dose of
genes located in a particular chromosomal segment.
Speciﬁcally, the 1q44 microdeletion syndrome is a rare disease
(b1 / 1,000,000) that has been recently described and that is
associated with facial dysmorphism, intellectual retardation, mainly
of language, seizures and hypotonia. The most common facial
features include microcephaly, hypertelorism and thin upper lip. In
all affected patients an abnormal corpus callosum (agenesis,
hypogenesis or slight reduction in thickness) is observed.
Methods
A 6-year-old male patient had been referred by his pediatrician to
the Pediatric Endocrinology ofﬁce for assessment of dysmorphic
features. The patient also presented congenital torticollis, microcephaly, dysgenesis of the corpus callosum and epilepsy from 2 to 3
months of age on treatment with valproic acid. He presented
stereotypies, sparse language and hypermobility of elbows and
knees. He had normal growth and started ambulation at two and a
half years.
The parents were healthy, non-consanguineous. Normal delivery
occurred.
Results
A study of Array-CGH (Comparative Genomic Hybridization) is
requested in which a deletion of 7.16 megabases in chromosomal
region 1q43-q44 is revealed. It includes the 1q44 microdeletion
syndrome, that has been associated with maturational delay,
dysmorphia, seizures and microcephaly. This syndrome has been
deﬁned as the critical region within the terminal 1q deletion
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syndrome in the appearance of microcephaly. Therefore, it must be
considered as the cause of the patients disease.
This deletion has not been detected in the study of the parents
and is considered of “de novo” appearance, therefore there is a low
risk that another child will inherit the disease.
Conclusions
Genetic changes in microdeletions are often not detectable by
conventional techniques such as the karyotype, but require the
application of last generation molecular cytogenetics techniques
such as the CGH array.
This technology allows searching for alterations in the number of
DNA copies through hundreds or thousands of speciﬁc genomic
locations. It is also a fast technique that can cover the whole genome
with high resolution.
In our laboratory we use the 180 K CGX-Array platform from
PelkinElmer, with an average resolution of 40 Kb and a resolution of
20 Kb in the regions of interest (N250 syndromes and 1000 target
genes), with speciﬁc probes for subtelomeric and pericentromeric
regions.
doi:10.1016/j.cca.2019.03.1185

Conclusions
The deletion found has not been associated to date pathology or
polymorphism, so it could be considered as of clinical signiﬁcance
uncertain, but when detected also in the parent with a high probability
could be cataloged this alteration as the Cause of pathology.
With this technique can be revealed alterations that can be cause
of mental retardation, intellectual disability, dismorﬁas and/or
malformations, which represent a major public health problem.
Thanks to the array-CGH, the proportion of cases whose etiology
is unknown can be minimised.
doi:10.1016/j.cca.2019.03.1186

W268
Quantitative detection of human herpes virus 1 & 2 using the real
time PCR STAT-NAT HSV1 & 2 assays
M. Gramegna, G. Ferri, L. Bavagnoli, M.L. Incandela, D. Rigamonti, M.
Ballarini, L. Spinelli
Sentinel CH Spa, Italy
Background-aim

W267
Array-CGH: Possible new cytogenetic alteration
M.D.M. Del Aguila Garciae, S. Garcia Chilemea, M. Molina Zayasd,
T. De Haro Romeroe, M.J. Aguilar Castilloe, C. Garcia Rabanedab,
T. De Haro MuÑozc
a
Complejo Hospitalario De Jaen, Jaen, Spain
b
Hospital del Mar, Barcelona, Spain
c
Hospital Universitario Campus de la Salud, Granada, Spain
d
Hospital Universitario de Jerez, Spain
e
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim
Comparative Genomic Hybridization Arrays (CGH-arrays) are
technologies that allow detecting losses or gains of genetic material
and unbalanced rearrangements throughout the genome with high
sensitivity, speed and resolution.
Methods
A 13-year-old patient with a possible dysmorphic syndrome is
studied for presenting disorder of the joint movement of the ﬁngers
of both hands that hinder movement. As a family history he
emphasizes that his father has similar alterations in the ﬁngers.
The array-CGH is carried out with the PerkinElmer platform
which has an average resolution of 20 kb and of 10 kb in the
regions of interest. The Genoglyphix software is used to interpret
the results.
Results
A deletion of 1.98 Megabases is detected in the chromosomal
region 1q41.
The study is also carried out in his father for presenting also the
pathology detecting the same alteration found in his son.

Herpes simplex virus 1 and 2 (HSV-1 and HSV-2), are two
members of the human Herpesviridae family. Both HSV-1 and HSV-2
are very common and contagious in humans. About 67% of the world
population under the age of 50 has HSV-1. HSV-2 is one of the most
common sexually transmitted infections and more than one-in-six
people have it. Symptoms are watery blisters in the skin or mucous
membranes of the mouth, lips, nose, or genitals. HSV-1 and HSV-2
persist in the body by hiding from the immune system in the cell
bodies of neurons causing sporadic episodes of viral reactivation.
Methods
Both assays developed are in a ready-to-use test format
containing all the required elements for the ampliﬁcation of both
HSV-1 or HSV-2 DNA fragment and human beta-globin gene as
internal control. Two sets of primers and probes are combined in a
lyophilized and ready-to-use mix, co-ampliﬁed and detected by a
Real-Time PCR instrument. Several samples obtained from San
Raffaele Hospital (HSR – Milan, Italy), previously tested with “HSV1/HSV-2 ELITe MGB Kits” (ELITech), were investigated. PCR reactions
were performed on nucleic acids extracted from plasma, whole blood
and cerebrospinal ﬂuid (CSF). Analytic evaluation: studies for LoD
and LoQ, precision, linear range and speciﬁcity has been performed
on three different batches using a plasmid (IDT) containing HSV-1/
HSV-2 target region.
Results
The new freeze-dried ready-to-use assays demonstrated robust
and accurate target ampliﬁcation, according to the data obtained at
HSR. These detection kits proved to be speciﬁc for HSV-1 and HSV-2
and did not cross-react with any of the other Human Herpesviruses
tested. The test performances, calculated with Probit analysis,
showed a Lower LoQ of 10 genome copies/reaction and a LoD of 10
genome copies/reaction; a linear range between 107 and 101
genome copies/reaction and a precision CV b 5% for both assays.
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Conclusions

Conclusions

The described Real-Time PCR assays proved their effectiveness for
the detection and quantitation of HSV-1 and HSV-2 DNA in samples.
The high-sensitivity and speciﬁcity, linearity and quantitation
performances of these assays, associated with the ready-to-use and
room temperature storage, would have a direct impact on the early
and correct management of the affected patients.

FH genetic testing provides prognostic information and reﬁned
risk stratiﬁcation.
Genetic testing for speciﬁc variants identiﬁed in probands should
be offered to all ﬁrst-degree relatives as early diagnosis and
treatment improve signiﬁcantly the prognosis and reduce the
cardiovascular morbidity and mortality.
Crucial elements for the transcriptional regulation of LDLR are
located in non-coding areas and variants in the promoter may be
associated to FH phenotype. For this reason, it is imperative to
include the promoter region in genetic testing.

doi:10.1016/j.cca.2019.03.1187
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doi:10.1016/j.cca.2019.03.1188

Molecular diagnosis of familial hypercholesterolemia: Relevance
of LDLR promoter mutations
W270
M. Santamaría Gonzáleza, L. Irigoyen Cucalónb, E. Morerac, E. Llorente
Fernándeza, M. Fabre Estremeraa, J.J. Puente Lanzarotea
a
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End-to-end automated workﬂow for simultaneously genotyping
of multiple clinically relevant single nucleotide polymorphisms
T. Santa Rita, P. Mesquita, R. Jácomo, L. Nery, G. Barra
Sabin Medicina Diagnóstica, Brazil
Background-aim

Background-aim
Familial hypercholesterolemia (FH) is an autosomal dominant
disorder characterized by high levels of total and LDL cholesterol that
lead to high risk of atherosclerosis and early cardiovascular disease.
Prevalence of the FH is 1:500 for heterozygotes and 1:106
homozygotes.
Mutations in the LDL receptor (LDLR) gene are the main cause of
FH. N1700 genetic variants have been identiﬁed and most of them
are located in coding regions. However several mutations have also
been identiﬁed in regulatory elements like the promoter or splicing
sites. Here we describe a LDLR genetic variant in the promoter region
that may cause FH.
Methods
Male with clinical diagnosis of FH and statin therapy was invited
for genetic diagnosis after a complete clinical assessment. Secondary
causes of hypercholesterolemia were discarded. Genetic results were
incorporated to a family screening to his two daughters.
Sequences of promoter, exons and splicing sites of the LDLR gene
were ampliﬁed by PCR and sequenced by Illumina System. Also other
genes associated with FH (APOB, PCSK9, APOE) were analyzed.
Candidate variants were conﬁrmed by Sanger sequencing.
Results
Genetic test revealed the presence of a heterozygous variant
within the promoter region (c.-228G N C) of LDLR gene in the index
case and one of the daughters. This variant is located in FP1, a
transcriptional regulatory element in a functional relevant domain of
the promoter. Several mutations have been described in this region
and they are associated to a drastic decrease in gene transcriptional
activity. However, a functional analysis of the variant is needed to
identify its role in the FH phenotype. No other variants have been
detected in the sequenced gene regions.

Traditionally, the molecular pathology laboratory relies on
manual techniques. Especially, when laboratory-develop tests (LDT)
or tests of low demand are considered (e.g., genotyping of clinically
relevant nucleotide variations of the human genome). However, endto-end automated solutions for these tests are now available leading
a paradigm shift in the ﬁeld. Thus, the present study aimed to
validate an automated and laboratory information system (LIS)
integrated qPCR workﬂow for simultaneous detection of seven
clinically relevant single nucleotide polymorphisms.
Methods
This automated workﬂow validation included EDTA-whole blood
from volunteers with known results for factor V Leiden (n = 239),
G20210A mutation in prothrombin gene (n = 154), HLAB-27 allele
status (n = 235), C − 13,910 T mutation in lactase gene (n = 73),
C677T mutation on methylenetetrahydrofolate reductase gene
(MTHFR) (n = 99) and C282Y and H63D mutation in hemochromatosis gene (HFE) (n = 52). The complete automation workﬂow was
provided by the ﬂow classic solution (Roche). The platform consisted
of two automated liquid hander workstations (ALHW) (one for
primary samples aliquoting and the other for qPCR set up), an
automated nucleic acid extractor (Magna Pure 96) and a 384-well
thermocycler (Light Cycler 480II). During the workﬂow, the instruments integrator software receives a sample worklist from the LIS
(including samples barcode and the test to be performed). The ﬁrst
ALHW identiﬁes the samples introduced by the operator allowing
the creation of worklists for the downstream instruments and
transfers 50ul of whole blood for an extraction plate. Genomic DNA
is puriﬁed by the automated nucleic acid extractor. Simultaneously,
the PCR reactions are set up by the second ALHW. For that, the
instrument is loaded with sybr green qPCR master mix, ARMS qPCR
primers (n = 21) and empty tubes for the allele-speciﬁc reaction
mixture preparation (n = 14) (according to with the worklist
provided by the ﬁrst ALHW). After the reaction mixture preparation
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and distribution into the qPCR plates, the extracted DNA and controls
DNA (comprising all possible genotypes) are loaded into the
equipment and transferred their speciﬁc qPCR wells. After the
thermocycling, the ampliﬁcation data is transferred to the integrator
software, inspected by the operator together with the melting curves
and the approved results are sent to LIS without any typing. The
workﬂow can process 82 samples total (irrespective of the requested
test) in 5 h, have complete traceability, and for its validation, the
obtained by results was compared with the expected results.
Results
The automated workﬂow attributed the expected genotypes for
all samples in all instances: 223 GG, 13 GA and 3 AA for factor V
Leiden; 144 GG, 10 GA and 0 AA for Prothrombin G20210A; 29
positive and 206 negative for HLA-B27; 28 CC, 38 CT and 7 TT for
Lactase C − 13,910 T; MTHFR 43 CC, 46 CT, and 10 TT for MTHFR
C677T and 48 GG, 3 GA, 1 AA for HFE C282Y and 35 CC, 14 CG, 3 GG
HFE H63D mutation in hemochromatosis gene.
Conclusions
The proposed automated qPCR workﬂow could accurately
genotype seven distinct SNP. Its full automation confers higher
safety and quality for the process.
doi:10.1016/j.cca.2019.03.1189

December 2018 with ampliﬁcation of the mitochondrial 16S and the
nuclear 18S rRNA.
Results
The mtDNA depletion was diagnosed in 27 patients but clinical,
biochemical, histological and genetic information was available in 25
patients that were subdivided into group 1 (b18 years) and group 2
(N18 years). The group 1 included 7 patients presenting with seizure/
encephalopathy (4/7), suspicion of mitochondrial diseases (3/7) and
myopathy (1/7). A respiratory chain deﬁciency was detected in (3/7)
patients but no histological abnormality was evidenced. The second
group included 18 patients presenting with myalgia (4/18), a
proximal progressive muscle weakness (8/18), neuropathy (3/18)
and increased serum CK level (9/18). Muscle biopsy showed
inclusion body myositis (5/18), nuclear internalization (3/18), and
marked ﬁbers size variability (3/18) and a respiratory chain
deﬁciency was detected in (3/18). High throughput sequencing of
genes involved in mtDNA maintenance was performed in 4 patients
from group 1 and 3 patients from group 2 but showed no pathogenic
mutation.
Conclusions
In children, mtDNA depletion is associated with respiratory chain
deﬁciency and proximal progressive muscle weakness, increased
serum CK and inclusion body myositis in adult patients.
doi:10.1016/j.cca.2019.03.1190

W271
Mitochondrial DNA depletion and clinical presentations
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Characterization PHA genotype and the BH4 responsive in HPA
patients

Background-aim
Human mtDNA (mitochondrial DNA), which encodes 13 subunits
of the oxidative phosphorylation complexes, is under control of
nuclear genes involved in nucleotide synthesis and DNA replication
(Viscomi and Zeviani, 2017). Depletion, which is deﬁned as a
reduction of mtDNA copy number (b30% of the age-matched
controls), is responsible for a heterogeneous group of autosomal
recessive diseases with different clinical presentations (hepatocerebral,
myopathic,
encephalomyopathy
and
neurogastrointestinal) named mtDNA depletion syndromes (MDS).
mtDNA depletion was also reported in patients with severe
myopathy, proximal myopathy, spinal muscular atrophy and neuromuscular diseases (Katsetos et al., 2013; Komulainen et al., 2015;
Ripolone et al., 2015; Brady et al., 2016).
The purpose of our study was to describe the clinical presentations, the biochemical and histological abnormalities detected in the
muscle biopsy in which the mtDNA copy number was decreased.

M. De Toro Crespob, J. Liró Armenterosb, M. Bueno Delgadoc, C.
Delgado Pecellina, J.M. Guerrero Montalveza, H. Macher Manzanoa
a
Clinical Biochemical Department, Hospital Universitario Virgen del
Rocío, Sevilla, Spain
b
Clinical Biochemical Department, Hospital Universitario Virgen Macarena, Sevilla, Spain
c
Pediatric Department, Hospital Universitario Virgen del Rocío, Sevilla,
Spain
Background-aim
Hyperphenylalaninemia (HPA) is the most frequent disorder of
amino acid metabolism and is mostly due to recessive mutations in
the gene that encodes phenylalanine hydroxylase (PAH). This
enzyme works in the presence of the essential cofactor
tetrahydrobiopterin (BH4). The HPA phenotypes are: mild hyperphenylalaninemia (MHP or HPA III), mild phenylketonuria (MPKU or
HPAII), and phenylketonuria (PKU or HPAI) depending of blood
phenylalanine levels. The treatment is the dietary restriction, but an
increasing number of PAH patients have been shown to beneﬁt from
BH4 supplementation.
Aim: Characterize the genotype–phenotype and BH4 responsiveness in 12 PKU patients form Western Andalusia (Spain).

Methods

Methods

Quantiﬁcation of mtDNA was performed in muscle biopsy from
117 patients by quantitative PCR (QPCR) from January 2017 to

Materials and methods: DNA was extracted from blood samples
from dried blood spots (DBS) by the MagNA Pure system (Roche)
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and has been massive sequenced with a custom design of
metabolopathies from Ion Amplisec for Thermo Fisher S5 Ion Torrent
Platform.
We classiﬁed the phenotype according BIOPKUdb.

informatively HHV-8 PCR-RT was estimated with detection of LANA
HHV-8 antigen by immunohistochemistry.

Results

DNA HHV-8 detected in 9/24 (37.5%) in the concentration 4.07–
6.48 lg copies DNA HHV-8/105 cells (median 5.94 lg copies DNA
HHV-8/105 cells), HHV-8 antigen identiﬁed in 8/24 (28.6%) cases. In
all cases detected constitutional symptoms, generalized lymphadenopathy, hepatosplenomegaly. There were various laboratory
changes but the most signiﬁcant were anemia, leukocytosis,
leukopenia, thrombocytopenia, hypergammaglobulinemia, M-component, increased ESR and circulating immune complexes.

Results: We identiﬁed 17 different mutations: V388 M, E390G,
R252W, R261Q, IVS10-11G N A, E280K, V230 J, S349P, I65T, IVS11 +
17G N A, R53H, L48S, IVS4 + 5G, G272X, D415N, IVS10 + 3A and
P275R. Only one case was homozygous (R252W, R252W). The most
prevalent mutation was I65T present in three cases, and R252W,
R261Q, IVS10-11G N A, S349P and D415N in two cases each.
Most subjects (6/12) had the classic phenotype, (2/12) HPAII
phenotype, and (4/12) HPAIII phenotype. A genotype–phenotype
relationship is correct. Two of HPA III phenotype, with genetic
variants (E280K, V230 J) and (E53H, L48S) respectively, these
mutation pairing have not been reported in BIOPKUdb.
Seven cases were selected for BH4 supplementation treatment,
and only one did not respond getting better, so the genotype
(D415N, IVS10-11G N A) was non-responder phenotype even though
the genotype prediction indicated that it could have beneﬁted.
Conclusions
1. Our data reveal a great genetic heterogeneity in our population.
The most frequent mutations in our PKU population was I65T. We
described two genotypes with HPA III phenotype have not been
reported in BIOPUKdb.
2. Genotype is quite a good predictor of phenotype and
BH4responsiveness, which is relevant for patient management,
treatment and follow-up.
doi:10.1016/j.cca.2019.03.1191

W273
Real time PCR method in diagnostic HHV-8–positive multicentric
Castleman's disease
E. Domonovaa, O. Silveystrovaa, E. Egorovab, A. Melikyanb, O.
Shipulinaa
a
Central Research Institute for Epidemiology, Moscow, Russia
b
National Research Center for Hematology, Moscow, Russia

Results

Conclusions
The developed PCR-RT technique is more sensitive than LANA
HHV-8 antigen research, which may have can help in the early
diagnosis of HHV-8–positive MCD when the viral load is low.
doi:10.1016/j.cca.2019.03.1192
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SCA23: From likely pathogenic to rare polymorphism
V. García Solaesab, A. Bengoa Alonsob, M.T. Lizarraga Rojasb, L.
Echeverria Sadabaa, M. Artigas Lópezb, E. Andueza Otsoaa, A. Haroua,
Y. Alvarez Iriarteb, M.M. Martinez Reyb, M.A. Ramos Arroyob
a
Clinical Laboratory, Navarra's Hospital
b
Genetic Department, Navarra's Hospital
Background-aim
We present a case of a 51-year-old patient evaluated in the
Genetic Department in 2005. She showed difﬁculties with walking
since the age of 35 years, associated with dizziness and cerebellar
atrophy on MRI studies. She had two daughters, one of whom
showed similar clinical symptoms in her early twenties. Analysis of
the genes most frequently associated with autosomal dominant
cerebellar ataxia (SCA1, SCA2, SCA3, SCA6, SCA7, SCA8, SCA12, SCA17
and Dentatorubro-Pallidoluysian Atrophy (DRPLA)) was performed,
showing negative results.
Methods

Background-aim
Castleman's disease is rare lymphoproliferative disorder with
local and multicentric lesions (multicentric Castleman's disease –
MCD). In a separate group of MCD was included patients with HHV8–positive MCD due to its extremely aggressive course and a high
risk of transformation into HHV-8–positive plasmablastic lymphoma.
Aim. Validation of diagnostic kit assay for detection and
quantiﬁcation of DNA HHV-8 in clinical material using real time
PCR (PCR-RT) method.
Methods
24 patients HIV negative with MCD: 17 male and 7 female (2.4:1)
with median age 48.2 years (range 36–77 years) were enrolled into
the study. The median follow-up was 39.2 months (3.3 years). DNA
was extracted from parafﬁn embedded biopsies of lymph node tissue
and submitted to HHV-8 PCR-RT. The evaluation of diagnostic

The course of the disease was progressive in time, presenting
great instability, almost constant dizzying sensation, dysarthria,
dysmetria and essential tremor. She was re-evaluated in different
occasions, expanding the study to additional genes more recently
identiﬁed as causing autosomal dominant cerebellar ataxia, in 2013.
Results
Sequence analysis of the PDYN gene, responsible for the
Spinocerebellar Ataxia-23 (SCA23), identiﬁed the variant
NM_024411. 4: c. 658-659delGT, p.W220GfsX33 (rs748307861).
This variant, located in exon 4 of the gene, causes a premature stop
codon, resulting in a truncated protein. It was ﬁrst described as
probably pathogenic in 2013 by Justyna Jezierska et al. in a patient
with dominant ataxia although in the absence of conﬁrmatory
segregation analysis they could not rule out the possibility of being
rare polymorphism.
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Segregation analysis of the variant in our family (index patient, 2
daughters and 4 healthy siblings of the patient) indicated that it did
not co-segregate with the disease.
Conclusions
These results ruled out the diagnosis of SCA23 and the pathogenic
role of the variant c.658-659delGT (p.W220GfsX33). Accordingly to
our results, the change was classiﬁed in 2015 as of uncertain
signiﬁcance in population-based databases such as ClinVar.
doi:10.1016/j.cca.2019.03.1193

W275
A novel mutation in progressive familial intrahepatic cholestasis
A. Fernández Ferreiro, F. Martínez Bugallo, C. Prieto Morín, N. Pérez
Delgado, I.A. García Cobaleda
Hospital Universitario Nuestra Señora de la Candelaria, Santa Cruz de
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Background-aim
Progressive familial intrahepatic cholestasis Blau, transmitted as
an autosomal recessive condition, has been shown to have a novel
mutation in the ABCB4.
Methods
Progressive familial intrahepatic cholestasis (PFIC) is a disorder
that causes progressive liver disease. Affected individuals experience
severe itching, jaundice, failure to thrive, portal hypertension and
hepatosplenomegaly. There are three known types of PFIC: PFIC1,
PFIC2, and PFIC3, with a different genetic cause each.
PFIC3 is due to pathogenic variants in the ABCB4 gene, encoding
for the phosphatidylcholine transporter ABCB4. This protein transports the phosphatidylcholine from the internal lamina to the outer
membrane of the canaliculi of the hepatocytes, protecting the biliary
tree from activity detergent of bile salts. This pathology is
transmitted with autosomal recessive inheritance pattern.
Results
We present the case of a 7 years old woman with suspected
diagnosis of intrahepatic cholestasis. Her father was diagnosed with
cholestatic cirrhosis years ago. Her mother is asymptomatic to date,
with familial cosanguinity in both branches.
The sequencing of ABCB4 gene showed a homozygous variant of
uncertain clinical signiﬁcance: c.431G N A (p.Arg144Gln). Family
segregation study was carried out. The mentioned variant was found
in homozygous state in father and in heterozygosis in mother.
Conclusions
The variant c.431G N A, p.Arg144Gln affects a well preserved
amino acid. The protein prediction algorithms MutationTaster,
PolyPhen-2 and SIFT/PROVEAN estimated a probably pathogenic
effect. Its frequency in ExAC is 0.000004063. To date, there is no
scientiﬁc literature related to this genetic change. Given that
missense variants in this gene are a common mechanism of disease,

that the patient's phenotype is highly speciﬁc for this disease and the
family cosegregation (symptomatic homozygous index case and
father, and asymptomatic heterozygous mother), we have
reclassiﬁed the variant c.431G N A, p.Arg144Gln as a likely pathogenic variant.
doi:10.1016/j.cca.2019.03.1194

W276
Fetus with double aneuploidy involving 21 and Y chromosomes: A
case report
N. Perez Delgado, C. Prieto Morin, I. Garcia Cobaleda, F. Martinez
Bugallo, A. Fernandez Ferreiro
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Background-aim
Spontaneous miscarriage occurs in approximately 10–15% of all
pregnancies, with many occurring prior to 20 weeks of gestation. Of
those, approximately half demonstrate a detectable chromosome
abnormality. While single trisomy is most common, double trisomy
is rare. Since the ﬁrst description of a case of double aneuploidy in
1959, approximately 385 cases with double aneuploidy are reported
in the literature. There are different techniques for the detection of
aneuploidies that differs in labour-intensive, cost and sensitivity.
Quantitative ﬂuorescent polymerase chain reaction (QF-PCR) is a
rapid test applied to the detection of chromosome copy number by
ampliﬁcation of repeat sequences at polymorphic loci that allows the
identiﬁcation of 13, 18, 21 and sexual chromosome aneuploidies
within 24–48 h.
Methods
We report the case of a 34-year-old pregnant woman, G1P0A0
whose combined screening of the ﬁrst trimester shows a trisomy 21
risk of chromosome 21 = 1/3 (reference risk value N1/270). Fetal
sonogram at gestational age of 12 + 6 weeks revealed a nuchal
translucency of 2,7 mm without abnormal fetal markers. At this time,
patient was counselled about the high risk of a fetal chromosome
abnormality. Amniocentesis was performed at gestational age 16 +
4 weeks and QF-PCR was performed on amniotic ﬂuid for the
detection of chromosome aneuploidies.
Results
The results were compatible with a male fetus with double
aneuploidy, which consists in the coexistence of the Down and XYY
syndrome. Medical termination of pregnancy was performed. Double
aneuploidy was conﬁrmed by conventional karyotyping (48, XYY +
21).
The co-existence of a double chromosomal abnormality in one
individual is a rare event. The aneuploidies coexisting with trisomy 21
are the most frequent. Patients with double aneuploidy can have
manifestations of both chromosomal anomalies, with high phenotypic
variability, due to the interaction of genes between both chromosomes. Although most of all are associated with an increased maternal
age, abnormal sonogram, and pregnancy loss at a very early gestational
age, our case occurred in a 34 years old woman with no pathological
ﬁndings at the sonogram and without spontaneous fetal loss.
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Conclusions

W278

This case emphasizes the importance of combined 1st trimester
screening to detect common chromosomal aneuploidies and the
rapid and efﬁcient molecular conﬁrmation by QF-PCR, especially to
take medical decisions at an early gestational age and enable
appropriate genetic counselling.

Preliminary evaluation of the fully automated diagnostics testing
for BRAF mutations to companion diagnostics and treatment
decisions in melanoma patients
A. Grošela, B. Možinaa, J. Ocvirkb
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b
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a

doi:10.1016/j.cca.2019.03.1195
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Background-aim
Analysis of mutations in the epidermal growth factor receptor
(EGFR) gene in circulating-free DNA (cfDNA) from plasma has
become a relevant test in non-small cell lung cancer (NSCLC)
patients. Detection of EGFR mutations leads to a therapeutic beneﬁt
for some patients through the use of tyrosine kinase inhibitors (TKI).
Knowledge of the performance of the test used for that purpose is
critical to successfully implement it in the clinical routine. The aim of
this study was to evaluate the clinical signiﬁcance of the cobas®
EGFR Mutation Test v2 (Roche) in our hospital.
Methods
The study includes 149 NSCLC patients from Hospital Clinic
recruited between May 2017 and October 2018. In 109 cases an EGFR
mutation test was performed before the TKI treatment. Clinical data
such as gender, tumor histology, stage of the disease and treatment
were collected in all cases. The EGFR status in tissue biopsy was
available in 72 of cases. The subset includes 73% adenocarcinoma
(ADK) stage IV patients, 12% ADK stage I-III patients and 15% patients
with other subtypes of lung cancer.
Results
The cfDNA concentration (ng/μL) was higher in the stage IV ADKgroup compared to those in stage I-III (0.65 vs. 0.28, p b .0001). EGFR
mutations were found in cfDNA from 21% of all included patients and
in 24% of ADK patients. The concordance between EGFR status in
tissue and plasma was 92.6% of cases. Higher concordance was
detected in ADK stage IV (93.8%) compared to ADK stage I-III (75%).
In addition, an EGFR mutation was detected in the cfDNA from
plasma from 27% of patients with no available tissue sample.
Conclusions
The study indicates that EGFR mutation testing using the cobas®
EGFR Mutation Test v2 is useful in a routine clinical setting, and is
especially useful for NSCLC patients with no tissue sample available.
doi:10.1016/j.cca.2019.03.1196

Background-aim
Approximately one-half of the advanced (unresectable or metastatic) melanomas harbour a mutation in the BRAF gene, with V600E
being the most common mutation. Targeted therapy with BRAF and
MEK inhibitors is associated with a signiﬁcant long-term treatment
beneﬁt in the patients with the BRAF V600-mutated melanoma.
Therefore, molecular testing for BRAF mutations is a priority in
determining the course of therapy.
Methods
In this study, the performance of rapid Idylla BRAF Mutation
(Biocartis, Belgium) in plasma samples (ctDNA) was compared with
the BRAF mutation test method (Entrogen, USA) in tissue samples,
carried out according to the standard-of-care (SoC) procedures.
Plasma samples from 24 patients with melanoma were collected
before targeted therapy from September 2017 to October 2018. The
BRAF V600 mutation status was already determined by using
parafﬁn-embedded tumor tissue samples (19 metastatic, 5
primary).
Results
The analysis of BRAF in tissue and plasma samples showed a 79%
overall agreement, Kappa index 0,6 (95% CI 0,3-0,9). Of 14 patients in
whom a BRAF mutation was detected in the tissue, 9 also had a BRAF
mutation in plasma (positive percentage agreement, PPA of 64%). Of
10 patients determined to be BRAF wild type in the tissue, no BRAF
mutations in ctDNA were observed in 10 cases (negative percentage
agreement, NPA of 100%). Mutations V600E/E2/D were detected in 8
(89%) and 10 (77%) samples, mutations V600K/R/M were detected in
one (11%) and 3 (23%) samples with Idylla and SoC respectively. In 5
discordant cases, SoC tissue testing detected a BRAF mutation that
plasma ctDNA had not revealed. In 2 of these cases, the primary
tumor served as the source for BRAF mutational analysis and had
been removed before ctDNA sampling. In the remaining discordant
cases, the discrepancy may be attributable to the instances in which
ctDNA was not shed in the circulation or the quantity was not
sufﬁcient for detection.
Conclusions
The high overall agreement between plasma and tissue BRAF
mutation status demonstrated in our preliminary study showed a
potential for the use of blood-based testing with the Idylla BRAF
Mutation as a companion diagnostics to tissue SoC for determining
the BRAF mutation status in melanoma patients treated in routine
clinical practice.
doi:10.1016/j.cca.2019.03.1197
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Performance comparison of the fast track diagnostics multiplex
real-time PCR assays on two different automated molecular
platforms

Chromosomal rearrangement at 15Q11-Q13: Interstitial duplication versus supernumerary marker
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Background-aim
Background-aim
Multiplex syndromic real-time PCR allows the simultaneous
detection of pathogens responsible for a variety of infectious
diseases. Fast Track Diagnostics (FTD), a Siemens Healthineers
company, has a diverse portfolio of multiplex real-time PCR kits*.
The VERSANT® kPCR Molecular System (VERSANT)* combines a
sample preparation instrument, ampliﬁcation detection instrument,
and powerful data-analysis software. The ﬂexibility, efﬁciency, and
minimum hands-on time of this automated molecular platform
combined with the large panel of FTD multiplex kits could improve
workﬂow and standardization for molecular laboratories. A compatibility study was performed to evaluate the performance of
automated FTD real-time PCR assays on the VERSANT system in
comparison with a commonly used workﬂow (NUCLISENS®
easyMAG®, bioMérieux, and QuantStudioTM 5 DX Real-Time PCR
Instrument, Thermo Fisher Scientiﬁc.

Chromosome 15 is an acrocentric chromosome, which proximal
long arm presents different places where it can be broken. These
places are called breakpoints (BP) and they are located in the
chromosomal region 15q11-q13. That region is prone to genomic rearrangements, such as deletions, duplications, inversions and
supernumerary marker chromosomes.
The typical phenotype of the patients with these structural
abnormalities is characterized by early central hypotonia, developmental delay and intellectual disability, epilepsy and autistic behavior.
Here we describe two cases: one of them presents an interstitial
inverted duplication of 15q13-q11. The other has an extra chromosome formed by the inverted duplication of proximal chromosome
15. So, both of them presented a larger number of copies of the
involved region.

Methods

Methods

Detection of 106 pathogens using 49 FTD kits was concomitantly
evaluated with the VERSANT System and in a standard workﬂow
combining extraction with NUCLISENS® easyMAG®, (bioMérieux)
and analysis with the QuantStudioTM 5 DX Real-Time PCR Instrument (Thermo Fisher Scientiﬁc) thermocycler. The same dilution
series, prepared for each pathogen, was used in parallel with both
workﬂows. Over 300 QCMD samples were also analyzed with the
two workﬂows to complete the comparison study.

Diagnosis is achieved by standard cytogenetics (G banding
methods) and ﬂuorescence in situ hybridization (FISH) analysis on
the patient's metaphases and nuclei. Using a dual-color FISH with
Bacterial Artiﬁcial Chromosomes we performed a molecular characterization of the chromosome studied. All the probes used are
located in the chromosomal region between BP1 and BP4.
In order to make a complete molecular characterization we have
done an array comparative genomic hybridization (array-CGH)
analysis with single-nucleotide polymorphisms.

Results
Results
For 77.8% of pathogens tested, VERSANT showed the same or
better sensitivity as compared to the easyMag workﬂow. A mean ⊗Ct
of −0.6309 was observed for all detected dilutions for each pathogen
tested, with a lower Ct value observed with VERSANT in most cases.
Conclusions

The ﬁrst case was reported as a normal karyotype and the second
one presents a karyotype 47,XY,+mar. The result of the array-CGH
analysis showed that in both of them there was a duplication of the
15q11-q13 region. The FISH analysis indicated that it was an inverted
duplication of proximal chromosome 15.

The FTD kits show comparable performances on the two
evaluated automated platforms. The combination of a large panel of
multiplex real-time PCR assays and a ﬂexible, high-throughput
platform allows clinical labs to efﬁciently and quickly identify
various infectious agents, which is crucial in making treatment
decisions and improving patient management.
* The VERSANT® kPCR Molecular System and FTD kits are CE
marked for IVD use in the EU. Product availability may vary by
country.

Conclusions

doi:10.1016/j.cca.2019.03.1198

doi:10.1016/j.cca.2019.03.1199

For establishing a complete molecular-cytogenetic characterization, the combined use of the three cytogenetic techniques described
in the text is needed, since each one provides essential information.
A clear difference in the associated phenotype between the two cases
has been noticed. The patient with the interstitial duplication presents an
autistic behavior but no epilepsy whereas that the subject with the extra
chromosome has epilepsy, nevertheless no autistic behavior.
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Background-aim

Background-aim

Essential thrombocythemia (ET) is chronic myeloproliferative
neoplasms that is associated with mutations in JAK2 gene (50–65%),
CALR gene (25–30%) and MPL gene (3–5%). Recurrent chromosomal
abnormalities have not been found to date. Classical G-banding
analysis in most cases revealed normal karyotype as the incidence of
cytogenetic clones in this disorder is very low (5–10%). The aim of
our study is to investigate the submicroscopic chromosome aberrations in cases with ET using array comparative genome hybridization
(aCGH) in order to found recurrent chromosome aberrations that
would be related to its pathogenesis.

Maternal nutrition and lifestyle along with various environmental
factors can act during critical periods of development and alter the risk of
disease in the progeny. External inﬂuences may determine the state of
gene expression and cell phenotype by genomic imprinting without
genetic code alteration through epigenetic mechanisms that include
regulation by small non-coding microRNAs (miRNAs). Epigenetic
variation in the placenta in response to environmental exposure has
been suggested as mediator of effects on placental function that
ultimately alters fetal programming. Considering that expression of
miRNAs in maternal-placental-fetal unit may signal prenatal exposure to
common environmental chemical pollutants, one of the aim of our
research project on the assessment of daily exposure to main toxic metals
and maternal individual susceptibility as factors of developmental origins
of health and disease is to evaluate expression of selected miRNAs as
epigenetic markers of prenatal exposure to tobacco smoke (TS) that is a
mixture of harmful chemicals including highly reactive metal ions.

Molecular cytogenetic study in essential thrombocythaemia

Methods
Bone marrow and peripheral blood of 22 patients diagnosed with
essential thrombocythemia according to WHO were analyzed. All
cases where examined with the GTG – banding technique, allele
speciﬁc polymerase chain reaction (for JAK2 mutation) and aCGH
(CGH + SNP 60 K).
Results
Conventional cytogenetic analysis revealed in two patients clones
with dmin (9%). JAK2 V614F mutation was found in 12 cases (56%). aCGH
study detected unbalance alteration (gain or loss of molecular material)
in 16 cases (72%). The anomalies presented in all JAK positive cases and in
5 JAK negative cases (50%). The following chromosomal regions where
affected: Gains - 1p12 (1 case), 1p21(2 cases), 1p31 (1 case), 2p11 (3
cases), 2p24 (1 case), 3p23(1 case), 3q25 (1 case), 4p16(2 cases), 4p11(1
case), 5p13 (1 case), 5q13 (1 case), 6p12 (1 case), 6q13 (1 case), 7p13
(1case), 7p22 (1 case), 7q11 (2 cases), 7 q22 (1 case), 8q24 (1 case),
10q22 (1 case), 10q25 (1 case), 11p15 (1 case), 11q23(1 case), 12q11 (1
case), 12q24 (1 case), 13q12 (8 cases), 14q11 (2 cases), 14q13 (2 cases),
15q11(2 cases), 15q22 (2 cases), 19p13 (1 case), 20q12 (1 case), 20q13
(1case), Xq28 (1case), Losses - 1p22 (1 case), 1p32 (1 case), 2p16 (one
case), 5q13 (1 case), 5q23 (1 case), 5q35 (1 case), 6q22 (2 cases), 6q27 (1
case), 7q21(1 case), 9p13 (1 case), 10p15 (1 case), 10q21(1 case), 11q23
(1 case), 16q23 (1 case), 18q21(1 case), 20q11(1 case), Xq28 (1 case).
Conclusions
Essential thrombocythemia is associated with a wide variety of
submicroscopic abnormalities. The most frequent are ampliﬁcations
in the bands 2p11 and 13q12.
doi:10.1016/j.cca.2019.03.1200
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Methods
Expression of miR-1537, miR-190b, miR-16, miR-21 and miR-146a
were measured by quantitative PCR using custom miScript miRNA PCR
Array (Qiagen, DE) and cDNA synthesis (miScript II Reverse Transcription Kit) from isolated total miRNA (miRNeasy Plasma Kit) in the
samples of blood plasma from healthy smoking (n = 13) and nonsmoking (n = 13) postpartum women who had vaginal term childbirth
in the University Hospital in Zagreb, Croatia. Results were analyzed by
⊗ ⊗ CT method of relative quantiﬁcation for miRNA PCR arrays.
Results
MiR-1537 was not expressed. Fold changes for miR-190b, miR-16,
miR-21 and miR-146a were: 0.61, 1.05, 0.65 and 1.59, indicating
downregulation of miR-190b and miR-21 and upregulation of miR146a in maternal plasma related to TS exposure.
Conclusions
These preliminary results on selected miRNAs add to a novel
research approach in environmental epigenetics of metals. For ﬁnal
conclusions the data on biomarkers of TS and metal exposure and effects
along with epigenetic markers should be taken into consideration.
(The research is within the Croatian Science Foundation project
grant HRZZ-IP-2016-06-1998)
doi:10.1016/j.cca.2019.03.1201
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Background-aim
Chronic obstructive pulmonary disease (COPD) which is the
leading cause of mortality worldwide is characterized by persistent
and progressive airﬂow limitation. Even though cigarette smoking is
the major risk factor, the inﬂuence of genetic factors cannot be ignored.
It is the cumulative effect of defect in several genes upon exposure to
tobacco smoke leads to the development of COPD. In this study, we aim
to understand the genetic structure that is characteristic of our patient
population and identify the single nucleotide polymorphism (SNP) in
two genes that have an association with COPD.
Methods
Male smokers were selected randomly from the rural population of
Mandya district, South India and their history, clinical examination,
anthropometric measurements were noted in the BOLD questionnaire.
Spirometry was performed by expert personnel using NDD spirometer
and ratio of FEV1\ FEC b0.7 was diagnosed as having COPD. About 5 ml
of the venous blood was collected in plain vaccutainers and used for
DNA isolation using TKM salting out method. We selected 28 SNPs of
two genes (IREB2 and CHRNA) based on the previous studies and
genotyped a total of 248 samples including age matched healthy nonsmoking controls using MassARRAY technology.

Background-aim
Background: Cystic ﬁbrosis (CF) is the most common autosomal
recessive disease in Caucasians, caused by mutation in Cystic Fibrosis
Transmembrane Conductance Regulator (CFTR). The analysis of some
extra and intragenic markers within or closely linked to CFTR gene is
useful as a molecular method in clinical linkage analysis. Indeed,
knowing that the molecular basis of CF is highly heterogeneous in
our population is explained in the present study. In this work, we are
interested for the ﬁrst time to study the polymorphic marker IVS6a
GATT in a CF Tunisian population.
Methods
Methods: Our study involved 80 CF Tunisian patients with a
positive sweat test. A cohort of 90 healthy controls was also enrolled.
The analysis of the variant IVS6a GATT was conducted by analysis of
the fragments on automatic sequencer (ABI Prism 310). A statistical
analysis was performed on Statistical Package for the Social Sciences
(SPSS) version 20 software.
Results

About 196 smokers were included in the study out of which 39
were diagnosed to have COPD, 52 age matched healthy subjects
without any history of smoking were also included. The mean age of
the smokers with COPD was 58.8 ± 11.2 years and those without
COPD was 52.9 ± 10.9 years, mean age of the controls was 55.1 ±
12.2 years. The mean FEV1% predicted in smokers with COPD was
52.3 ± 26.3 and without COPD was 74.0 ± 24.0. The minor alleles of
rs10851906 and rs12593229 showed signiﬁcant positive association
with lung function. The haplotypes carrying the major alleles of
rs578776 and rs938682 had protective effect on the lung function.

Results: The analysis of genotypic distribution of IVS6aGATT
showed a signiﬁcant difference between the control and CF groups
suggesting the involvement of this marker in cystic ﬁbrosis.
Furthermore, we noted that the 6 GATT repetition in the homozygous state is more common in CF patients than in the control group
(p b .05). This while the 7GATT / 7GATT genotype is more common
among controls compared to CF patients (p = .002). Regarding the
interest of this polymorphism on the clinical expression of cystic
ﬁbrosis, we have noted no signiﬁcant association between 6/6
genotype with different clinical conditions in CF patients outside
the CFTR mutation. While a signiﬁcant association was found
between respiratory involvement and mixed (respiratory and
digestive) and the 6/6 genotype in patients with the mutation
F508del homozygous (p b .05). In addition, a signiﬁcant association
was also noted with gastrointestinal involvement for non F508del
patients / F508del not (p = .014). Given that, phenotypic and
genotypic heterogeneity of cystic ﬁbrosis, several studies have
sought to highlight the role of genetic markers linked to the CFTR
gene in the expression and evolution of the disease.

Conclusions

Conclusions

This study predicted that apart from the environmental factors,
the genetic factors also play a major role in increasing the risk of
COPD among the smokers. Further functional studies may be
required to clearly understand the role of these SNPs.

Conclusion: Our study on the implication of polymorphic marker
IVS6a GATT is one of the ﬁrst works carried out in the Tunisian
population and conﬁrms the usefulness of this marker in the clinical
expression of cystic ﬁbrosis.

doi:10.1016/j.cca.2019.03.1202

doi:10.1016/j.cca.2019.03.1203
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Implication of polymorphic marker IVS6A GATT in the clinical
expression of cystic ﬁbrosis

Microrna 155-3P modulates the FASL-mediated inﬂammation in
human alveolar epithelial cells in vitro
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Background-aim
Introduction.
Fas/FasL activation causes apoptosis and inﬂammation in the lung, and is involved in the pathogenesis of Acute
Respiratory Distress Syndrome (ARDS).
Objectives.

To determine:

1) The role of microRNAs in Fas/FasL pathway.
2) The effect of microRNA interference on FasL-mediated inﬂammation in alveolar epithelial cells.
Methods
Human primary alveolar epithelial cells (HAEpiCs) were incubated with FasL or medium only as control. After 2, 6 or 24 h, the
expression of miRNA-155-3p, −155-5p, −132-5p, −146a-5p, −27a5p and -21a-5p was determined (RT-PCR). To knockdown or to
enhance the expression of miRNA-155-3p, HAEpiCs were transfected
with a miRNA-155-3p inhibitor or with a miRNA-155-3p mimic (or
its negative controls), respectively, followed by a 24 h-incubation
with FasL. Then, the levels of miRNA-155-3p (RT-PCT) and cytokines
(ELISAs) were measured. Statistical analysis: ANOVA-Bonferroni's
post-hoc test (n = 3 per condition).
Results
1) Compared with control, FasL increased the levels of miRNA155-3p and miRNA-155-5p in HAEpiCs [miRNA-155-3p: 1.0 (1.5–
0.7) vs 4,8 (7.0–3.2); miRNA-155-5p: 1.0 (1.5–0.7) vs 3,83 (5.6–
2.6); fold-change (95% CI)].
2) Compared with control, transfection with miRNA-155-3p inhibitor decreased miRNA-155-3p expression (1.0 ± 0.4 vs 0.3 ± 0.1;
fold-change ±SD, p b .05) and raised cytokine production in FasLincubated HAEpiCs (IL-6: 740 ± 39 vs 3903 ± 357 ng/mL; IL-8:
4955 ± 40 vs 17,159 ± 417 ng/mL; MCP-1: 404 ± 65 vs 1318 ±
418 ng/mL, mean ± SD, p b .05). Transfection with miRNA-155-3p
mimic increased miRNA-155-3p expression, but it did not modify
the cytokine levels in FasL-stimulated cells.
Conclusions
MiRNA-155-3p modulates the FasL-mediated inﬂammatory response in human alveolar epithelial cells, and it may be a potential
therapeutic target in ARDS.
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Background-aim
The discovery of tyrosine kinase inhibitors (TKIs) that target
activating mutations of the epidermal growth factor receptor (EGFR)
has allowed the personalization of therapy for non-small cell lung
cancer (NSCLC). However, almost all patients who initially respond
to the ﬁrst or second generation TKI will develop acquired resistance
after a median response of 12 months. Approximately 50% of
resistant cases are results of the secondary T790 M point mutation
in exon 20 of the EGFR gene. Cell-free circulating tumor DNA
(cfDNA) released by tumor cells into the blood (often referred to as
“liquid biopsy”) has been a potential biomarker to monitor NSCLC.
This study aimed to assess the value of cfDNA-based T790 M
mutation testing and to select T790 M-positive patients suitable for
the treatment with the third generation TKI.
Methods
This was a prospective study which included 38 NSCLC patients
with EGFR mutations who had experienced resistant and progressive
disease on prior EGFR-TKI treatment, between October 2016 and
December 2018. cfDNA and tissue DNA were isolated using the
cobas®cfDNA and DNA Sample Preparation Kits. The target DNA was
ampliﬁed and detected using the cobas®EGFR Mutation Test v2.
Results
Among 38 patients, there were 23 (61%) female and 15 (39%) male
patients, the median age was 62.8 (range 36–79 years). Majority of
patients were non-smokers and former smokers; 15 (40%) and 13
(34%) respectively. There were 10 (26%) active smokers. The median
progression-free survival was 13 months (range 2–36 months). All of
38 patients underwent liquid biopsy, blood samples were collected,
and T790 M mutation was detected in plasma samples of 14 patients.
Among the 24 cfDNA T790 M-negative patients, 9 patients underwent
rebiopsy procedures and T790 M mutation was identiﬁed in 4 tumor
samples. Overall, EGFR T790 M mutation rate established by liquid
biopsy and rebiopsy was 47% (18/38). T790 M always coexisted with a
sensitizing EGFR mutation.
Conclusions
Although cfDNA offers opportunity to detect EGFR T790 M
mutation in NSCLC patients, it still suffers from a relatively low
sensitivity. Therefore, liquid biopsy and tumor tissue should be
complementary in molecular diagnostics.
doi:10.1016/j.cca.2019.03.1205

doi:10.1016/j.cca.2019.03.1204
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Background-aim

Methods

Human major histocompatibility genes (MHC) database have
useful implications for anthropological studies, medical studies and
organ sharing networking. The aim of the study was to access the
HLA class I (A, B) and class II DRB1 gene diversity among three major
ethnic groups of Nepal; aryan, tibeto-burman and newar.

A total of 1316 samples belonging to 187 EQA programs (109
QCMD and 78 INSTAND) were used to evaluate N80 VIASURE Real
Time PCR Detection Kits (CerTest Biotec) from 2015 to 2018. As
we submitted for several years in the same programs, among the
total of 187, there are 64 different programs. They were classiﬁed
in the following categories: Drug resistance (n = 3), Gastrointestinal diseases (n = 11), Immunocompromised associated diseases
(n = 9), Meningitis (n = 3), Respiratory diseases (n = 19),
Sexually transmitted infections (n = 12), Tick-borne diseases
(n = 2), Exotic/Emerging diseases (n = 4) and Measles/Mumps
(n = 1).
The samples were provided in up to 11 different media like
synthetic faecal matrix and synthetic BAL. Nucleic acids were
extracted by “VIASURE RNA-DNA Extraction Kit” (CerTest Biotec)
and ampliﬁed by VIASURE assays.

Methods
HLA loci A, B and DRB1 typing of 2152 Nepalese individuals were
done using polymerase chain reaction-sequence speciﬁc oligonucleotides method on Luminex platform and comparison was made
based on their HLA allelic frequencies.
Results
Of 2152 individuals, 58.4% were aryans, 28.9% tibeto-burmans
and 12.7% newars. There was no signiﬁcant divergence observed on
the shape of distribution of test HLA loci except at DRB1 locus. HLAA*11 was the major allele followed by A*02, A*24 and A*03
respectively across all three groups. HLA B*15 was the major HLA-B
allele found in over 30% of population across each groups. There was
slight inter-ethnic variation of b8% in allelic share of some HLA-B
alleles like; HLA-B* 13 gene was less common in aryans, B*44 was
more common in newars, B*27 was more common in tibetoburmans. HLA-DRB1*07, DRB1 *15, DRB1 *12, DRB1 * 03 and
DRB1*04 respectively were common DRB1 alleles occurring in
between 10 and 15% among aryans. HLA DRB1*12 was dominant
allele present in 39.6% of newars, while it was DRB1*07 in tibetoburmans, present in 29.9%. In comparison, HLA DRB1*01 was more
common in newars and DRB1*03 in aryans. HLA DRB1*04 was scant
in newars.

Results
VIASURE assays were completely successful in 86/94 (92%) QCMD
programs and 72/74 (97%) INSTAND programs. In total, VIASURE
obtained the maximum score in 156/168 programs (94%). Of the 187
programs, 19 were not considered as they were pilot study.
EQA programs result vital for monitoring laboratory performance and maintaining quality of laboratory services. In addition,
these programs provide reference material from different sites that
are difﬁcult to obtain. Also, EQA programs offer a global
comparative between all laboratories that have submitted results,
getting a ranking with the best options of diagnosis. This may help
clinicians to decide which test implement in the hospital routine
algorithm.
Conclusions

Conclusions
There is subtle inter-ethnic variation in genetic makeup of HLA-A,
B and DRB1 gene among aryans, tibeto-burmans and newars. Further
study at higher resolution level is necessary for comprehensive
population analysis.

VIASURE assays exhibited a high rate of successful as 94% of
results submitted were 100% concordant.
We strongly recommend participating in EQA programs as they
are blinded evaluation, they are a resource of samples and have a
global scope.

doi:10.1016/j.cca.2019.03.1206
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The importance of external quality assesment programs in the
validation of VIASURE real time PCR detection kits

Identiﬁcation of pathogenic variants related to colorectal cancer
in non-colorectal cancer
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Background-aim
External quality assessment (EQA) programs allow to objectively
validate a product. In the ﬁeld of infection diseases, molecular
methods are widely used to identify the etiological agent of infection.
Quality Control for Molecular Diagnostics (QCMD) and INSTAND are
two outstanding programs to assess Real-Time PCR kits. This study
aims to evaluate the performance of different VIASURE assays by
subjecting them to EQA programs.
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Sanger DNA sequencing method has been sequencing gold
standard until the late 2000. However, it is been replaced by the
Next-generation sequencing (NGS), who allows to obtain millions of
DNA sequences in one essay in less time.
In 2017, a NGS platform was installed in our laboratory, which
has modiﬁed genetic analyses protocols. Previously, Sanger DNA
sequencing was indicated for patients diagnosed of colorectal cancer
(CRC) and a strong suspicion of hereditary syndrome (HS), MLH1,
MSH2, MSH6, PMS2 for Lynch syndrome (LS), APC for familial
adenomatous polyposis (FAP), and MUTHY for MUTYH-associated
polyposis. Now, with the NGS platform we can analyze a gene-panel
to all patients with suspicion of HS that includes all these genes.
Our aim is to analyze the beneﬁt that the implantation of a NGS
platform has supposed in order to identify MLH1, MSH2, PMS2,
MSH6, FAP and MUTHY pathogenic variants in non-CRC.

Background-aim
RSV and Inﬂuenza A/B (InfA/InfB) are frequent causes of
respiratory tract infections in children during epidemic periods. The
rapidity of diagnosis is an important point for decision making
regarding treatment and infection control. However, rapid chromogenic methods lack sensitivity. Two recently available molecular
assays, Simplexa™ (point-of-impact), and Liat® (point-of-care test),
showed good performances in detecting RSV and inﬂuenza with a
turn-around-time of 75 and 20 min respectively. Nevertheless, those
assays are only validated on naso-pharyngeal swabs (NPS), while, in
many institutions in Belgium, pediatrician prefer naso-pharyngeal
aspirates (NPA), less invasive in small children. This study evaluated
the performances of the two above mentioned assays on NPA.

Methods

Methods

A genetic analysis by NGS was performed to all patients with
cancer diagnosis and suspicion of in our hospital.
Genetic study was run on a MiniSeq analyzer of Illumina using
Sophia Genetics kit Hereditary Cancer Solution. This gene-panel
includes 27 genes, among which are MLH1, MSH2, MSH6, PMS2, APC
and MUTHY. In order to classify the detected variants, databases
ClinVar, Ensembl, Insight and UMD were consulted.

Residual material of all NPA from children who consulted for low
respiratory tract infections was assessed with Simplexa™ Flu A/B &
RSV Direct (DiaSorin, Saluggia, IT) and cobas® Liat® Inﬂuenza A/B
and RSV Assay. Usual methods were performed as well (BinaxNOW
RSV and microscopic ﬂuorescence SimulFluor). Samples where then
frozen and assessed in batch by the National Reference Center (NRC)
Inﬂuenza using a home-made multiplex PCR. A result was considered
positive when the same virus was found by at least 2 of the 3
molecular methods.

Results
303 patient's samples were analyzed in our hospital. 9 presented
a pathogenic variant in at least one of the following genes: MSH2,
MSH6 and PMS2. Only 6 patients had a diagnostic of CRC. All 3 nonCRC were related to Hereditary Breast/Ovarian Cancer (HBOC), one
breast cancer, one ovarian cancer and one breast and ovarian cancer.
In the end, 3 patients got a genetic diagnostic of LS thanks to the NGS
platform.
Conclusions
A pathogenic variant in MSH2, MSH6 OR, PMS2 was found in the
3% of patients analyzed in our laboratory, however 33,3% did not
have a CRC diagnosis.
It is estimated that, approximately, 0,5% of population has a
pathogenic variant of LS, whose phenotype is overlapped with HBOC.
In our sample, all non-CRC in whom we found a pathogenic variant
were LS with a HBOC phenotype. Since genetic analysis is related to
the patient phenotype, NGS gene-panel is a very useful tool for the
diagnostic of these patients.

Results
216 patients (104 girls; 107 boys; median age 5.5 month) were
included between November 30, 2017 and February 22, 2018. The
respective performances (sens./spec.) of Simplexa™, Liat®, and NRCmethod were 93.6%/97.0%, 100%/95.5%, and 100%/96.2% for RSV,
100%/100%, 100%/100%, and 94.9%/100% for InfA, and 100%/100%,
100%/99.2%, and 93.3%/100% for InfB. The percentage of invalid
results was 8.8%, 31.0% and 0.9%. In comparison, the performances of
BinaxNOW RSV were 67.9/99, and those of SimulFluor were 64.1%/
99.0% for RSV, 30.8%/100% for InfA, and 20.0%/99.5% for InfB.
Conclusions
The performances of Simplexa™ and Liat® on NPA can meet or
exceed those of the NRC. However, the level of invalid is too high
with Liat®. Nevertheless, we showed in another study that preprocessing samples before using Liat® can reduce invalid results up
to 9 times, and allows using Liat safely in routine on NPA.
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Comparison of a point-of-impact, time-to-result test and a pointof-care instrument to a homemade PCR for the rapid diagnosis of
respiratory syncytial virus (RSV) and inﬂuenza in naso-pharyngeal aspirates in children

Evaluation of criteria for genetic study of hereditary breast and
ovarian cancer BRCAX families by multigene panel testing
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Background-aim
Approximately, 7% of all breast cancers (BC) and 11–15% of
ovarian cancers (OC) are associated with inherited predisposition
due to mutations in autosomal dominant genes, predominantly
BRCA1 and BRCA2. Moreover, there are other genes implicated like
TP53, CHEK2, ATM, BRIP1 and PALB2, among others.
The Spanish Society of Medical Oncology (SEOM) established
clinical criteria for genetic testing based on personal and family
history to estimate a minimum 10% detection rate (DR).
The aim of this study was to evaluate the criteria established by
our committee, which were complementary to those established by
SEOM.
Methods
In our hereditary breast and ovarian cancer (HBOC) committee
we established 6 criteria to decide in which patients negative for
BRCA1 and BRCA2 genes (BRCAX) we should extend the study to
multigene panel testing:
Family history criteria:
− C1. 3 individuals of 2 generations affected with BC/OC (one δ40 or
two δ50y).
− C2. 2 cases with BC/OC δ35y.
− C3. 1 male BC and other BC/OC (one δ50y).
− C4. 1 case BC/OC δ25y.
Personal history criteria.
− C5. BC + OC in the same patient (one δ50y).
− C6. OC δ35y and another ﬁrst degree relative with BC/OC b 50y.
Basing on these criteria, 75 index cases (ICs) from families with
suspicion of HBOC were selected and a multigene panel testing
including genes related to HBOC was performed.
Results

Study of variants in ATM in patients with hereditary breast and
ovarian cancer from Murcia (Spain)
V. Castillo-Guardiola, M.D. Sarabia-Meseguer, M. Marín-Vera, Á.
García-Aliaga, L. Rosado-Jiménez, A.I. Sánchez-Bermúdez, M.R. García-Hernández, P. Sánchez-Henarejos, P. Pascual-Gilabert, M.Á.
Moreno-Locubiche, Á. Aliaga-Baño, E. Cuevas-Tortosa, J.A. NogueraVelasco, J.L. Alonso-Romero, F. Ruiz-Espejo
University Hospital Virgen de la Arrixaca, Spain
Background-aim
ATM is a gene that encodes a protein kinase which activates
checkpoint signalling upon double strand breaks. Homozygous or
compound heterozygous mutations in ATM are present in patients
with ataxia telangiectasia, while heterozygous carriers of mutations
in ATM show an increased risk of breast cancer (2–3%).
The aim of this study is to assess the prevalence of mutations in
ATM in a novel cohort of hereditary breast and ovarian cancer
(HBOC) Spanish families. It would provide new data to the current
available evidence.
Methods
In the Genetic Counselling Units existing in Murcia (Spain) 145
index cases (ICs) from families that met SEOM criteria of HBOC were
selected. A multigene panel testing was performed using the BRCA
Hereditary Cancer MasterTM Plus kit and the Illumina Miseq
Platform for the subsequent sequencing. To ease the bioinformatics
analysis we used the Sophia Genetics Platform.
In order to determine the pathogenic signiﬁcance of the variants
found, different databases were consulted, as well as prediction web tools.
To classify the novel variants we followed the criteria of the
American College of Medical Genetics and Genomics (ACMG).
Results

At least one pathogenic variant (PV) related to HBOC was found
in 7 ICs. The DR of the combined strict criteria was 9.3%.
The criterion that individually showed a better DR was C5
(14.3%), followed by C1 (4.6%). The other criteria had a DR of 0%
and none of the patients met C6 criterion.
However, the combination of criteria C1 + C2 + C3 showed the
highest DR (100%), followed by C1 + C5 (50%) and C1 + C3 (25%).

In the analysis, 6 pathogenic variants in 7 ICs. It represents a 4.8%
of the cases selected. From the relatives studied, 12 were carriers.
Among the carriers, 8 had breast cancer (two of them were male), 1
suffered ovarian cancer and 1 had a melanoma and 9 were not
affected at the moment of the study. The average age at breast cancer
diagnosis was 49.3 ± 12.2 years (mean ± SD).
Moreover, 31 variants of unknown signiﬁcance were found in 38
families, which 17 were exonic or were localized in the exon-intron
boundaries.

Conclusions

Conclusions

The DR of our criteria was 9.3%, slightly lower but similar to the
10% established by SEOM despite we studied a BRCAX population, so
the main genes related to HBOC were excluded.
The combination of criteria improved the DR, overall when
various criteria related to history family were included, and when
personal and family history criteria were combined. Finally, the C6
should be removed as none of the ICs met it.

The detection rate of mutations in ATM in this study was 4.8%.
Other studies in Spanish and Austrian population showed a lower
detection rate. The different results of prevalence may be due to
different selection criteria. Other difference could be the employed
technology for detecting variants. Lastly, the speciﬁc characteristics
of each population could also affect this data.
The most commonly diagnosed cancer in individuals with pathogenic variants in ATM gene was breast cancer, being present in the
previously described seven families. This is consistent with previous
studies in available bibliography, including those in Spanish population.

doi:10.1016/j.cca.2019.03.1210
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Implementing comprehensive mutation testing for colorectal
cancer - Comparison of three methods

HLA-DQA1*05 or HLA-DQB1*02 allele, compatible genetics celiac
disease?
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Molecular Diagnostic Laboratory, Prodia Clinical Laboratory, Jakarta,
Indonesia
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Background-aim
Background-aim
The 2017 National Comprehensive Cancer Network (NCCN)
Guidelines recommend that patients with colorectal cancer (CRC)
should have tumor tissue genotyped for KRAS, NRAS, and BRAF
mutations prior to receive anti-EGFR treatment. This study aims to
evaluate the performance of 3 mutation detection methods to give
insights in choosing the more suitable method for mutation analysis
in colorectal cancer.
Methods
DNA from 35 archived FFPE colon tissues conﬁrmed with
adenocarcinoma by a pathologist, were extracted with QIAamp
DNA FFPE Tissue Kit (Qiagen). Mutation detection was performed
using OncoFOCUS Panel v3 which enables detection of N200
mutations in KRAS, NRAS, BRAF, EGFR, and KIT gene in MassARRAY
System (Agena Bioscience) with only 20–40 ng DNA. In parallel, 24
of them were analyzed using E-ice-COLD-PCR-Sanger sequencing
(EIC) and Standard PCR-Sanger sequencing (PCR) developed to
detect only KRAS exon 2 mutations.
Results
OncoFOCUS Panel detected KRAS exon 2 mutations in 18/35
(51.4%), followed by NRAS G12D in 2/35 (5.7%), KRAS A146T and
BRAF V600E in 1/35 (2.8%) each, while no mutation was detected in
13/35 (37.1%). Overall, the concordances were 87.5% and 86.7% with
PCR and EIC, respectively, mainly due to differences in assay
sensitivity. We established detection limit of 5–10% mutant allele
for OncoFOCUS Panel, 1% and 10% for EIC and PCR, respectively. One
sample was highlighted due to no mutation detected in OncoFOCUS
Panel, but gave positive results in the other two methods with
50.92% and 36.15% by PCR, and 97.38% and 97.39% mutant allele by
EIC for KRAS G13D and V14I, respectively, despite the fact that
OncoFOCUS Panel was able to detect KRAS G13D, but not V14I in its
panel. Turnaround time (TAT) was ~13 h for OncoFOCUS Panel,
~14.5 h for PCR, and ~15.5 h for EIC from DNA extraction to mutation
detection.

Coeliac disease (CD) is a chronic small intestinal immunemediated enteropathy precipitated by exposure to dietary gluten in
genetically predisposed people.
Human Leukocyte Antigen (HLA) class II haplotypes DQ2
(DQA1*05/DQB1*02) and DQ8 (DQA1*03/DQB1*03:02) characterizes
patients CD (almost 100% sensitivity) and also presents in 30% to 40%
of the population in Europe, where the great majority will never
develop CD (only 1%). The frequency of non HLA-DQ2.5/DQ8 CD was
3%–4%. The presence of one the alleles encoding DQ2.5 (DQA1*05 or
DQB1*02) must be considered as compatible with a CD diagnosis
(moderate and low risk respectively). Although there are controversies in this subject.
We review 1023 genetic studies of patients with suspected celiac
disease, from both hospitals, assessing whether among those who
expressed DQA1 * 05 or DQB1 * 02, and whether among them a case
of celiac disease was diagnosed.
Methods
Serological markers of EC (A.MENARINI diagnostics) and genetic
study (INNO-LIPA HLA-DQB1 Multiplex (FUJIREBIO).
Results
205 (20%) patients, from 1 to 72 years old, 106women and 102
men, had one chain of HLA-DQ2.5: 59 encoded DQA1 * 05, 11 DQA1 *
05 (homozygous), 114 DQB1 * 02 and 21 DQB1 * 02 (homozygous).
-202 patients had negative serology. In this group 4 celiac patients
were diagnosed, 1 of them with positive serology and had villous
atrophy Type 3A Marsh, (DQB1 * 02), another patient has positive
serology (DQB1 * 02 (homozygous)), the third (DQB1 * 02) had a
weak positive result in serology and is still on study, the last one
presented negative serology, declined to get an intestinal biopsy, and
responded to a self-prescribed gluten free diet (eliminated gluten in
the diet) with a marked clinical improvement (DQB1 * 02).
Conclusions

Conclusions
OncoFOCUS Panel exhibited the most robust method with the
least amount of DNA template due to its multiplexing capability and
shortest TAT. Although having the highest sensitivity, EIC had the
longest TAT and could only detect adjacent mutations. While PCR
had the lowest sensitivity and was laborious as EIC, it was the
simplest method with relatively basic molecular equipment.

The genetic study can be of great importance as a support to the
diagnosis of CD, due to its high negative predictive value, allowing when
there is no risk allele its exclusion with a 99% certainty. Patients with a
genetic study expressing half of DQ2.5, DQB1 * 02 or DQA1 * 05 should
not exclude the disease. In 2 patients CD diagnosis must be considered
that non HLA- DQ2.5 CD exists. This information highlights the need to
be cautious when ruling out CD only on the basis of genetics.

doi:10.1016/j.cca.2019.03.1212
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An evaluation of Clostridioides difﬁcile polymerase chain reaction
on the Roche Cobas 4800

PCR and partial gene sequencing as a screening approach for the
diagnosis of congenital adrenal hyperplasia
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Background-aim
We compared our current method of toxigenic Clostridioides difﬁcile
(C diff) testing against the Roche Cobas 4800 system and CE marked
Roche C diff test. Our current methodology, validated for in-house use is
the TIB MOLBIOL (Berlin, Germany) LightMix C. difﬁcile Test, optimised
for the Roche LightCycler 2.0 (Basel, Switzerland). Sample preparation of
the stool is performed on the Qiagen EZ1 (Venlo, Netherlands). In
contrast, the Cobas 4800 system comprises the extraction and puriﬁcation x480 unit while ampliﬁcation, detection and result rendition takes
place on the z480. The only human intervention required is to transfer the
prepared PCR plate from the x480 to the z480 unit.
Methods
We tested 83 anonymised stool samples either retrospectively or as
split samples on the Cobas 4800, in accordance with the manufacturer's
instructions. The study also included samples spiked with ATCC strains
for Ribotype 027, 405 and AI-56. A lower limit of detection challenge
was performed using a serially diluted patient sample, ATCC spiked
negative stool and ATCC Ribotype 027 spiked negative stool. A challenge
for cross-reactivity was performed by spiking samples with up to 1
McFarland equivalent concentrations of various organisms. Assay
precision was evaluated using the cross-threshold values of the negative
control, internal control values and the positive control values.
Results
The analytical sensitivity and speciﬁcity for the Roche Cobas C diff
test was 96.4% and 96.1% respectively. The lower limit of detection
was determined to be b100 CFU/mL which is within the manufacturer's claim. Inter-assay precision yielded a coefﬁcient of variation
of 1.34% and 1.53% for the internal and positive controls respectively.
No false positives were detected with negative samples spiked with
E. coli, B fragilis and P mirabilis.
Conclusions
The Roche Cobas 4800C diff test is able to provide equivalent
diagnostic performance on a platform that requires minimal human
intervention. Compared to the current method which encompasses
several touch-points which increases risk for contamination and
mistakes to occur, the 4800 system allows the operator to focus on
more complex activities while maintaining high service levels and
customer expectations.
doi:10.1016/j.cca.2019.03.1214

Background-aim
Congenital adrenal hyperplasia (CAH) is an inherited autosomal
recessive disorder characterized by 21-hydroxylase deﬁciency. The
molecular diagnosis is carried out by MLPA (Multiplex LigationDependent Probe Ampliﬁcation) and full sequencing of the CYP21A2
gene. Gene sequencing has proved that certain mutations are more
frequent than others.
Objective: To detect mutations in the CYP21A2 gene in a group
of Argentinean patients suffering from late onset congenital
adrenal hyperplasia (21-hydroxylase deﬁciency) by polymerase
chain reaction (PCR) followed by partial sequencing of the
CYP21A2 gene.
Methods
Samples from 142 unrelated Argentinean patients with diagnosed
CAH (21-hydroxylase deﬁciency) were analyzed. DNA was extracted
from blood samples using standard protocols. The molecular study
was done by PCR and Sanger sequence in an ABI 3500 Genetic
Analyzer employing speciﬁc primers.
Results
Fifty seven percent of patients were found to carry 2 mutations,
with Val281 (38%) as the only mutation being found in homozygosis.
Only a 23% of patients presented double heterozygous mutations (2
different mutations). Twenty two percent of patients were found to
carry only one mutation, whereas no mutations were found in 21% of
patients. The most frequent mutation detected in this population
was Val281 (84%).
Conclusions
By the screening methodology employed in this work, over 50% of
patients were found to carry some of the nine most frequent
mutations present in patients with 21-hydroxylase deﬁciency. The
relatively high number of clinically and biochemically diagnosed
patients that could not be detected by this methodology suggests
that mutations other than the ones analyzed herein may be present
in the population under study. According to international guidelines,
these negative patients should be further studied by MLPA and full
sequencing of the CYP21A2 gene. The methodology presented in this
work is affordable as compared to MLPA and full sequencing
techniques, which should only be applied patients carrying less
frequent mutations, especially in developing countries in which
costly technologies are not available.
doi:10.1016/j.cca.2019.03.1215
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High sensitivity assay for detection BCR-ABL with T315I mutation
in CML patients

The cobas® Liat® (Roche Diagnostics, Mannheim, DE) is a rapid
point-of-care molecular tool for the detection of respiratory
syncytial virus (RSV), and inﬂuenza A and B (InfA/InfB). It shows
high performances on nasopharyngeal swabs (NPS) compared to
conventional PCR methods. We have used Liat® on nasopharyngeal aspirates (NPA) during the past epidemic season,
although it was not validated on such samples. The reason is that
many pediatricians are more comfortable with taking NPA than
NPS in young children. However we reached the expected
performances, we faced a very high level of invalid results,
probably due to the mucosal and/or hemorrhagic nature of the
samples. We tried to work on a pre-analytical protocol to improve
the method.

R.S. Chen, F. Bagaskoro, D.A. Handayani
Prodia Clinical Laboratory, Indonesia
Background-aim
Imatinib is a tyrosine kinase inhibitor (TKI) that inhibits BCR-ABL
fusion in chronic myeloid leukemia (CML). In 2001, FDA approved
imatinib as ﬁrst-line targeted therapy for CML. Nevertheless, occurrence
of T315I mutation in ABL gene causes imatinib and second generation
of TKI resistance. In order to assist drug therapy decision making, it is
important to detect this mutation particularly for relapsed CML
patients. Previously, detection of T315I depended on Sanger Sequencing, which is insensitive and error-prone. This study aims to develop a
sensitive method to detect T315I mutation by utilizing 3′-modiﬁed
oligonucleotides polymerase chain reaction (MEMO-PCR).
Methods
Brieﬂy, we collected blood from 94 CML patients with p210 BCRABL transcript. DNA was extracted and subjected to MEMO-PCR with
our novel pre-designed primers. Blocker primer was designed
containing C3-spacer in 3′ end complementary with the wildtype
sequence to allow a mutant enrichment. Conventional PCR was also
performed as comparison. PCR product was sequenced by Sanger
Sequencing and data were analyzed by Geneious R11.
Results
From MEMO-PCR, we obtained 1:5 ampliﬁcation ratio of generic
primer and blocking primer. MEMO-PCR detected T315I mutation in
6/94 (6.4%), while conventional PCR only detected 1/94 (1.1%). This
result was in accordance with COSMIC database which shows
frequency of T315I mutation among CML patients is 6.3%. The
reproducibility test for intra-run, inter-run and between technician
by triplicate showed consistent results with average of 90% CV. The
limit of detection (LoD) has been validated by mixing mutant Gblock and wild-type sample in 4 different concentration (1%, 0.5%,
0.1%, 0.05%). We found 0.1% as the lowest concentration of mutant
which can be detected consistently.
Conclusions
A simple MEMO-PCR method has proven to advantage T315I
mutation detection in CML patients by enhancing Sanger sequencing
method in sensitivity and reliability.

Methods
Frozen invalid samples from the previous evaluation were
thawed, diluted 5-fold with UTM-RT medium (Copan Diagnostics,
Brescia, IT) and centrifuged 1 min at 14000 rpm. 150 μL of supernatant was inoculated into the Liat® tube. Results were interpreted
using a composite gold standard with two other PCR methods:
Simplexa™ Flu A/B & RSV Direct (DiaSorin, Saluggia, IT) and a
homemade multiplex.
Results
The 94 last pediatric samples of the 2017–2018 epidemics were
taken into account. Patients were aged 0.3 to 55.9 months
(median age 7.2 months; M/F = 49/45). The level of invalid
samples was 30.9% and was consistent with the one we observed
on a larger series. 3 samples were too short for being reassessed.
Among 26 samples that underwent the dilution protocol, 1
became positive for RSV and 1 for InfB, 3 were invalid, and the
remaining samples were negative. A review of the ampliﬁcation
curves was necessary for 3 samples in which the rise of the
internal control exceeded 40 cycles. The overall invalid rate after
pretreatment was 3.3%. The performances (sens./spec.) were
calculated at 100%/98.6%, 100%/100% and 100%/98.6% for RSV,
InfA and InfB respectively.
Conclusions
A pre-analytical protocol consisting in dilution and short centrifugation permitted to diminish the invalid rate by 9.4-fold. The 3
remaining invalids were not recovered even after treatment with the
mucolytic agent SnotBuster™ (Copan Diagnostics, Brescia, IT). These
results offer new perspectives in using NPA on Liat® in the future.
doi:10.1016/j.cca.2019.03.1217
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Improving the efﬁcacy of RSV and inﬂuenza detection with
cobas® Liat® on naso-pharyngeal aspirates
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Northern Lights assay reveals damage to cell-free DNA in sepsis
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Background-aim
Elevated levels of cell free DNA (cfDNA) in plasma are associated
with various medical emergencies such as sepsis and stroke and
trauma. In sepsis, levels of cfDNA correlate with disease severity. The
goal of this study was to examine if structural damage in cfDNA is
present in sepsis patients.
Methods
Samples were collected from nine consenting patients (age 18+)
admitted with severe sepsis to the two ICU's of Landspitali from
December 2016 until May 2017. Samples were also collected from
ﬁve healthy controls. The sample DNA was isolated using the
Genomic Mini AX kit according to protocol. Northern Lights assay
(NLA) was used to detect cfDNA structural damage such as single/
double strand breaks, bends, and inter/intra strand links. The
addition of Fpg (formamidopyrimidine [fapy]-DNA glycosylase)
which exaggerates damage was also examined for effect. The study
was approved by National Bioethics Committee and Icelandic Data
Authority.

Background-aim
Northern Lights Assay (NLA) is a versatile technique for detecting
various types of DNA damage in body ﬂuids including singlestranded breaks, double-stranded breaks, intrastrand and interstrand
DNA crosslinks (ICL), single-stranded DNA and bulky lesions. With
NLA we tested whether speciﬁc DNA lesions in body ﬂuids are seen
in colon cancer patients treated with a combination therapy of a
platinum crosslinking agent and a thymidylate synthase inhibitor.
Methods
Randomly selected 27 colon cancer patients treated with
standard CapOx infusion including capecitabine and oxaliplatin
(125 mg/m2). We collected a complete set of plasma, saliva and
urine from each patient immediately after the infusion, isolated DNA
and analyzed with NLA. NLA based on Two-Dimensional StrandnessDependent Electrophoresis (2D-SDE) in microgels.
Results
We detected ICL in urinary sediments in all patients analyzed. ICL
were detected in cfDNA in plasma in 7 patients and nicked, doublestranded, nucleosomal cfDNA was detected in 9 patients. Of those
patients 4 had both types of DNA lesions.

Results

Conclusions

Elevated levels of cfDNA were observed in sepsis patients which
lowered with treatment. NLA imaging revealed a consistent pattern
indicative of signiﬁcant single-stranded breaks in double-stranded
nucleosomal DNA in sepsis patients that were not observed in
controls. In addition, incomplete degradation of nucleosomal DNA,
and evidence for bending damage were seen. Fpg enzyme
treatment decreased larger DNA molecules compared to control
samples.

Treatment with the platinum agent oxaliplatin commonly results
in interstrand crosslink DNA in urinary sediment cells and sometimes in plasma cfDNA right after infusion. The ﬁnding of nicked,
double- stranded, nucleosomal cfDNA could result from treatment
with the thymidylate inhibitor capecitabine comprising de novo DNA
synthesis, oxaliplatin and/or from cellular stress. These DNA lesions
at different time points after therapy could be potential biomarkers
in cancer theragnostics to evaluate response to treatment or risk of
side-effects.

Conclusions
doi:10.1016/j.cca.2019.03.1219
The damage in cell-free DNA is possibly the result of increased
damage or lack of DNA repair associated with cell death prior to
release into the bloodstream. Alternatively, they might reﬂect
damage in plasma. Larger DNA molecules presumed to derive from
necrotic cells possibly contained increased oxidative damage.
doi:10.1016/j.cca.2019.03.1218

W300
Interstrand crosslinked DNA in body ﬂuids of cancer patients
after treatment with a platinum medicine
H.G. Thormara,c, B. Gudmundssona,b, H.I. Ragnarssona, D.
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c
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d
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Genetic testing of breast, ovarian and melanoma patients by a
multigene panel: Role of moderate risk genes
B. Morales-Romeroa, L. Morenod, G. Castellanog, C. Badenasa, I.
Aragónf, P. Carrascob, P. Aguilerac, L. Gabae, B. Adamoe, J. Oriolaa, A.
Sáncheza, J.A. Puig-Butilléa
a
Biochemical and Molecular Genetics Department, Hospital Clínic de
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b
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c
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d
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e
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f
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g
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Background-aim
Mutations in high-penetrance genes account for 10% of familial
cancer cases, approximately. Next-generation sequencing has led to
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the identiﬁcation of new cancer susceptibility genes that confer
medium risks for several cancer types. Multicancer families may
especially beneﬁt from gene panel testing due to the phenotype
overlapping observed for most genes. Gene panels have been
routinely incorporated to the clinical setting, especially for breast/
ovarian cancer patients. Nonetheless, few information exists about
its beneﬁt in patients with less common tumors, such as melanoma.
The aim of this study was to investigate the mutational spectrum and
prevalence of mutations in breast/ovarian cancer susceptibility genes
in patients selected for personal/familial history of breast/ovarian,
melanoma and other BRCA-associated tumors.
Methods
Germline DNA from 219 cancer patients including 24 CDKN2Anegative melanoma patients was analyzed by using the Trusight
Cancer Panel v.1 (Illumina). The analysis was focused on thirteen
high and moderate risk genes associated with breast and ovarian
cancer.

depending on the efﬁciency of HDV RNA extraction. The aim of this
European multicenter study was to compare results obtained with
the RoboGene® HDV RNA Quantiﬁcation Kit 2.0 using different
automated nucleic acid (NA) extraction platforms and ampliﬁcation
devices.
Methods
Six study centers using 8 different combinations of NA
extraction platforms and ampliﬁcation devices participated in this
study. In a ﬁrst step, the correction factor for each combination was
determined with a 0.5 log10 dilution series utilizing the 1st WHO
International Standard for HDV RNA containing a nominal concentration of 575,000 IU/ml. Then, the limit of detection (LOD) was
determined by analyzing dilution series of the 1st WHO International Standard for HDV RNA starting with a dilution containing an
HDV RNA concentration of 575 IU/ml followed by 8 additional 2fold dilutions and 1 negative control (NC; HDV negative plasma).
Finally, members of the QCMD 2018 Hepatitis D Virus EQA Program
were tested.

Results
Results
Overall, mutations were identiﬁed in 17% of patients, accounting
for 17.9%, 13.7% and 12.5% of breast, ovarian and melanoma cancer
patients, respectively. Mutations in medium-risk genes were observed in 6.9% of patients, being PALB2 and CHEK2 the most
frequently mutated genes (3.6% and 1.2% of cases, respectively). A
recurrent PALB2 mutation (c.3256C N T; p.Arg1086*) was identiﬁed
in three cases and the results of the microsatellite analysis suggested
a possible founder effect for this mutation. In addition, we found a
duplication in BRCA2 gene and a deletion in PALB2 gene in two
distinct patients.

The correction factors ranged from 20 to 1870 depending on the
combination of NA extraction platform and ampliﬁcation device
used. The calculated correction factors were applied for subsequent
quantiﬁcation in this study. The LOD ranged from 4 to 450 IU/mL.
Regarding the QCMD proﬁciency panel, all results within the
analytical measuring of the respective combination were found to
be within ±1.0 log10 unit in comparison to the consensus results of
the external quality assessment group.
Conclusions

Conclusions
In conclusion, the study supports that moderate cancer risk genes
play a role in a subset of high risk cancer families and provides
evidence that melanoma patients with BRCA-related tumors may
beneﬁt from multiplex testing for moderate-penetrance genes.
doi:10.1016/j.cca.2019.03.1220

Calculation of the correction factor for each combination of NA
extraction platform and ampliﬁcation device is essential for harmonization of quantiﬁcation results. While HDV concentrations showed
high levels of concordance when results of the proﬁciency panel
were compared, LODs showed major differences depending on the
combination of NA extraction platform and ampliﬁcation device
used.
doi:10.1016/j.cca.2019.03.1221

W302
Comparison of automated extraction and ampliﬁcation platforms
on quantiﬁcation of plasma HDV RNA: A multicenter study
E. Stelzle, H.H. Kesslere, F.N. Miklaue, S. Ciesekd, M. Cornbergb, M.
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a
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c
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d
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e
Research Unit Molecular Diagnostics, Diagnostic and Research Center
for Molecular Biomedicine, Medical University of Graz, Austria
f
Section of Molecular Virology, Paul-Ehrlich-Institute, Langen, Germany
Background-aim
Quantiﬁcation of plasma HDV RNA is the essential tool for
monitoring antiviral therapy. Quantiﬁcation of HDV RNA may vary

W303
KIT D816V tissue mutation burden is a new biomarker and
independent predictor of survival in mastocytosis
G. Greinerb, M. Gurbiszb, F. Ratzingerb, N. Witzenedera, S. Classd, I.
Simonitsch-Kluppd, H. Esterbauerb, M. Mayerhoferf, L. Müllauerd, W.
R. Sperre, P. Valente, G. Hoermannc
a
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b
Department of Laboratory Medicine, Medical University of Vienna,
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c
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University Hospital Innsbruck, Austria
d
Department of Pathology, Medical University of Vienna, Austria
e
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Medicine I, Medical University of Vienna, Austria
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Background-aim

Systemic mastocytosis (SM) is a hematopoietic neoplasm characterized by the inﬁltration of clonal mast cells (MC) in various
organs, including the bone marrow (BM). The somatic KIT D816V
mutation is present in the majority of patients and represents a
diagnostic criterion for SM. We have recently shown that digital PCR
(dPCR) is a highly sensitive method for KIT D816V testing that also
reliably quantiﬁes the mutant allele burden. The mutant allele
burden in PB or BM aspirate has been associated with a hematopoietic multi-lineage involvement of the mutation and with an
aggressive clinical course. However, it substantially underestimates
the disease burden in SM since only a small fraction of KIT D816V+
MC is typically present in these specimens whereas BM tissue
biopsies show a much higher inﬁltration with KIT D816V+ MC.
Methods
We here investigated for the ﬁrst time the clinical value of KIT
D816V mutation burden in the BM tissue as a novel biomarker in SM.
We applied dPCR for KIT D816V quantiﬁcation on 390 samples
(parafﬁn-embedded BM sections, BM aspirate and PB) of 116 SM
patients, including 91 with indolent SM (ISM) and 25 with advanced
SM.
Results
The KIT D816V mutation burden in BM tissue sections was
signiﬁcantly higher than that in liquid specimens and correlated
better with other biomarkers of disease burden in SM, like BM MC
inﬁltration (r = 0.68 vs. r = 0.48) and serum tryptase levels (r =
0.68 vs. r = 0.58). The tissue mutation burden was signiﬁcantly
higher in advanced SM than in ISM (p = .001), and was markedly
reduced after response to cytoreductive therapy in advanced disease
(p b .01). Importantly and in contrast to that in liquid specimen, the
tissue mutation burden independently predicted survival of patients
in multivariate analyses including all molecular and clinical variables
(progression free survival p = .002, overall survival p = .01). Finally,
dPCR was more sensitive in detecting KIT D816V in BM sections of
ISM patients than melting curve analysis after peptide nucleic acidmediated PCR clamping (97% vs. 89%, p b .05).
Conclusions

W304
A panel of three serum Piwi-interacting RNAS as a potential
diagnostic tool for brucellosis
C. Zhanga, C. Zhanga, Q. Fuc, C. Wangb, C. Zhangd
Department of Clinical Laboratory, Jinling Hospital, Nanjing, China
b
Department of Clinical Laboratory, Jinling Hospital, Nanjing, China
c
Department of Microbiology, Harbin Medical University, Harbin, China
d
School of Life Sciences, Nanjing University, Nanjing, China
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Background-aim
Brucella spp. are Gram-negative, intracellular germs that can
cause a zoonotic bacterial disease named brucellosis in both humans
and animals, which is responsible for a severely debilitating and
disabling illness such as abortion, infertility, intermittent fever, chills,
sweats and some complications. Due to lack of speciﬁc clinical
manifestations, brucellosis is hard to distinguish without laboratory
examination. Major laboratory tests include blood culture and
serological testing; however, these methods have some drawbacks.
Piwi-interacting RNAs (piRNAs) have emerged as potential novel
indicators for some diseases. We explored the possibility of serum
piRNAs as an auxiliary tool for brucellosis detection.
Methods
Illumina sequencing via synthesis (SBS) technology was used to
screen the differentially expressed piRNAs between brucellosis
patients and normal controls followed by conﬁrmation individually
by quantitative real-time polymerase chain reaction (RT-qPCR) assay
arranged in two independent sets from a cohort of 73 brucellosis
patients and 65 controls.
Results
Illumina SBS technology results showed that seven piRNAs were
markedly elevated in brucellosis patients compared with normal
controls. The seven up-regulated piRNAs were further validated
individually by RT-qPCR assay, of which three (piR-000753, piR001312 and piR-016742) were conﬁrmed to be signiﬁcantly and
steadily increased in the patients (N 2-fold, P b .01). The areas under
the receiver operating characteristic (ROC) curve (AUCs) for the
three piRNAs ranged from 0.698 to 0.783. The AUC for the three
piRNAs combination was 0.772, with a speciﬁcity of 86% and the
positive predictive value of 90%, respectively.

In summary, dPCR-based KIT D816V mutation burden measurement in the tissue represents a novel biomarker with independent
prognostic signiﬁcance that can also be employed for monitoring
disease progression and treatment response in SM.

Conclusions

doi:10.1016/j.cca.2019.03.1222

doi:10.1016/j.cca.2019.03.1223

The three-piRNA panel identiﬁed in this study holds the potential
as a novel blood-based auxiliary tool for brucellosis detection.
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Neonatal and paediatric laboratory medicine, including prenatal testing
W305

woman had a high risk cffDNA, which was detected in both QT and
TS, and she delivered a child affected of T21.

Improvement of second trimester prenatal screening after
inclusion of inhibin a determination

Conclusions

A. Alonso Llorente, A. Gutierrez Samper, M. Fabre Estremera, A.
Fernandez Gonzalez, M.A. Castillo Arce, I. Moreno Gazquez, D.
Aparicio Pelaz, E.M. Lara Navarro, J.J. Puente Lanzarote
Clinical Biochemistry Department, Hospital Clinico Universitario Lozano
Blesa, Zaragoza, Spain
Background-aim

Even tough non-signiﬁcant results were obtained in our sample; QT
has decreased cffDNA, which reduces economic costs to our laboratory
and anxiety for families who have to wait a new test result. In addition
both QT and TS detected as high risk the T21 case in our sample.
However, QT would have indicated an amniocentesis which
would have been avoided with TS in a patient who delivered a
healthy child, although no amniocentesis was made because all
women with high risk estimation preferred cffDNA.

In our area 10% of pregnant women arrive to medical care centers
after 14 weeks' gestation. In order to improve Trisomy 21 (T21)
detection rate, our laboratory has included Inhibin A determination
and has replaced Triple Screen (TS) by Quad Test (QT).
Since according to serum screening results cell-free fetal DNA
screening (cffDNA) and amniocentesis can be also offered, the aim of
this study was to verify if QT reduced cffDNA and amniocentesis in
our area.

doi:10.1016/j.cca.2019.03.1225

Methods

M.L. Azurmendi Funes, M. Martínez Villanueva, M.F. Sanchez Sauco, J.
L. Delgado Marín, J.A. Ortega García, F. Villalba López, A. Cárceles
Alvarez, J.A. Noguera Velasco
Universitary Clinical Hospital Virgen de la Arrixaca, Spain

Free ®-human chorionic gonadotropin, 〈-fetoprotein and unconjugated estriol were tested on a Delﬁa Xpress Analyzer of Perkin
Elmer and Inhibin A on a Beckman Access 2 Immunoassay Analyzer
in 124 singleton pregnant women who arrived to our center after 14
weeks' gestation. These results and maternal demographic data were
introduced in the Lifecycle software of Perkin Elmer to calculate T21
estimated risk using QT and TS.
CffDNA was sent to an outside laboratory when maternal age was
above 40 or QT risk was intermediate (1/50–1/1000). Amniocentesis
was indicated for women with high QT risk (N1/50), if they refused
it, cffDNA was offered to them.
Statistical analysis was made with R (2016) and Cohen Kappa
coefﬁcient calculator of Fisterra.
Results
Using QT, we obtained 111 low risks (b1/1000), 11 intermediate
risks and 2 high risks. And with TS, 106 low risks, 17 intermediate
risks and 1 high risk. Cohen Kappa Index was 0,745, below 0,8, the
almost perfect agreement, also chi-square was non-signiﬁcant (p N
0,05).
No amniocentesis was made and 15 cffDNA were performed: 11
intermediate QT risk, 2 high QT risk, 1 maternal age above 40 and 1
woman with low risk in QT and TS but with a high risk estimation in
a ﬁrst trimester screening made in another laboratory. Only one
0009-8981/$ – see front matter

W306
Carbohydrate deﬁcient transferrin biomarker: A screening tool of
alcohol exposure during early pregnancy

Background-aim
Fetal alcohol spectrum disorders (FASD) take place in children
whose mothers drank alcohol during pregnancy. This exposure can lead
to physical, behavioral and learning complications. In current clinical
practice, the gold standard for detection of prenatal alcohol exposure
are questionnaires completed by interviewing the pregnant women.
Green Page (GP) questionnaire during pregnancy and lactation period is
a local questionnaire that enables health professionals to detect alcohol
intake during pregnancy. However, infrareport can occur. Carbohydrate
deﬁcient transferrin (CDT) is a well-established and highly speciﬁc
biomarker for sustained heavy consumption of alcohol in the general
population. However, there have been few studies utilizing CDT to
measure maternal alcohol consumption during pregnancy.
This study examines the utility of CDT biomarker in the screening
of alcohol exposure during the ﬁrst trimester of pregnancy.
Methods
91 ﬁrst-trimester pregnant women belonging to a Reference
Hospital. In the ﬁrst routine obstetric visit, CDT biomarker and GP
questionnaire were performed. The high-risk pregnancy due to
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prenatal alcohol exposure was established to meet at least one of the
following criteria when performing the GP questionnaire: 1.
Consumption of at least 20 g of alcohol per day 2. At least 3 binge
drinking episodes deﬁned as consumption of of ε 40 g of alcohol.
Results
CDT obtained a statistically signiﬁcant area under the ROC curve
with a value of 0.70. For a value higher of 0.95% of CDT, a speciﬁcity of
93% was observed with an accuracy of 5%. The most signiﬁcant
predictors of CDT were the number of binge drinking, body mass index
(BMI) and the wish of becoming pregnant. 70% of the mothers in the
study consumed alcohol during early pregnancy consumed alcohol.
22% met had high-risk criteria for prenatal exposure to alcohol.
Conclusions
CDT is a speciﬁc lab test and pregnant women with a value
percentage of N0.95% would be good candidates for the completion
of the GP questionnaire.
doi:10.1016/j.cca.2019.03.1226

2058 ± 1057, ICAM: 308 ± 293; 366 ± 291; 398 ± 357, FRAC: 3,35
± 2,37; 3,06 ± 2,29; 2,66 ± 3,89, all values in ng.L−1. The increase of
VCAM and ICAM and the decrease of FRAC were without statistical
signiﬁcance probably due to broad dispersion of the data. C-peptide
0,47 ± 0,34; 0,43 ± 0,28; 1,16 ± 0,52 nmol.L-1. TC: 4,12 ± 0,95; 4,33
± 1,29; 6,16 ± 0,55. TAG: 1,21 ± 0,46; 1,50 ± 0,77; 2,62 ± 0,49 both
in mmol.L−1. Statistically signiﬁcant correlations were found between
VCAM and C-peptide (r = 0,40; p b 0,01), TC and TAG (r = 0,33 and
± 0,42; p b 0,05 and 0,01), gestational week and parity (r = 0,61 and
0,40; p b 0,01 both). ICAM levels correlated with mean blood pressure
(r = 0,33; p b 0,05).Results are expressed as mean and standard
deviation in the 1st, 2nd and 3rd trimester of pregnancy. VCAM:
1021 ± 459; 1221 ± 533; 2058 ± 1057, ICAM: 308 ± 293; 366 ±
291; 398 ± 357, FRAC: 3,35 ± 2,37; 3,06 ± 2,29; 2,66 ± 3,89, all
values in ng.L−1. The increase of VCAM and ICAM and the decrease of
FRAC were without statistical signiﬁcance probably due to broad
dispersion of the data. C-peptide 0,47 ± 0,34; 0,43 ± 0,28; 1,16 ±
0,52 nmol.L-1. TC: 4,12 ± 0,95; 4,33 ± 1,29; 6,16 ± 0,55. TAG: 1,21 ±
0,46; 1,50 ± 0,77; 2,62 ± 0,49 both in mmol.L−1. Statistically significant correlations were found between VCAM and C-peptide (r =
0,40; p b 0,01), TC and TAG (r = 0,33 and ± 0,42; p b 0,05 and 0,01),
gestational week and parity (r = 0,61 and 0,40; p b 0,01 both). ICAM
levels correlated with mean blood pressure (r = 0,33; p b 0,05).
Conclusions

W307
C-peptide, vascular cell adhesion molecule-1, intracellular adhesion molecule-1 and fractalkin in physiological pregnancy
O. Raczb, M. Brenisinb, E. Dosedlaa, Z. Turcsanyiovaa, I. Bertkovac
a
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b
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c
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This pilot study is a ﬁrst step to perspective introduction of
adipokines and adhesion molecules as biomarkers for deeper
understanding of saccharide and lipid metabolism changes during
normal pregnancy and the early diagnosis of pregnancy-associated
pathological conditions.
We would like to express our thanks to Cumulus Laboratory
(routine assays) and to Providencia Foundation for ﬁnancial support.
doi:10.1016/j.cca.2019.03.1227

Background-aim

W308

The aim of our study was to investigate levels of Vascular Cell
Adhesion Molecule-1 (VCAM), Intracellular Adhesion Molecule-1
(ICAM) and Fractalkin (FRAC) levels in blood of healthy pregnant
women and to compare them with the concentration of serum Cpeptide, a marker of endogenous secretion of insulin. Basic
parameters of lipid metabolism as total cholesterol (TC) and
triacylglycerols (TAG) were also measured.

Implementation of the RHD fetal protocol in RHD negative
gestants
E. Lepe Balsalobre, R. Rubio Sanchez, M.d.M. Viloria Peñas, A. Moro
Ortiz
Virgen de Valme University Hospital, Seville, Spain
Background-aim

Methods
In this study 43 healthy pregnant women (without gestational
diabetes and hypertension) were included. Informed consent was
obtained from all participants. The study was approved by the ethical
committees of the university and the participating hospital. Venous
blood samples were collected from 11th to 36th week of gestation
during regular visits as well as blood pressure and basic parameters
of pregnancy (parity and weight gain during pregnancy) were
recorded. VCAM, ICAM and FRAC were measured by ELISA (ThermoFisher), C-peptide by electrochemiluminescence (Roche), TC and
TAG by routine analytical methods on Cobas Integra (Roche).

The hemolytic disease of the fetus and the newborn (HDFN) due
to Rh (D) incompatibility originates as a consequence of the
destruction of the fetal red blood cells, by the action of the anti-D
maternal alloantibody type IgG.
Currently, its incidence is 0.5–1/1000 live births.
The determination of fetal RHD genotype in maternal blood has
been started, with a sensitivity and speciﬁcity close to 100%. In this
way, it is only necessary to administer anti-D gammaglobulin to
those Rh (D) negative pregnant women who carry a positive Rh (D)
fetus.
Methods

Results
The fetal Rh (D) protocol in maternal blood consists of:
Results are expressed as mean and standard deviation in the 1st,
2nd and 3rd trimester of pregnancy. VCAM: 1021 ± 459; 1221 ± 533;

1. Blood extraction to Rh (D) negative pregnant women at week 20 of
gestation.
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2. Centrifugation of the serum for 5 min at 3300 rpm.
3. Determination of fetal Rh for dual CRP of the SRY and DYS14 genes
in a Light Cycler analyzer from Roche Diagnostics.
4. Administration of anti-D gammaglobulin to pregnant women with
positive Rh (D) fetal outcome at week 28.
Results
Since the implementation of the protocol in January 2018, 64
negative Rh (D) pregnant women were included in it. Of these, 45
(70.31%) carried a positive Rh (D) fetus, while in 19 (29.69%), fetal
Rh was negative.
Consulting the clinical history, we observed that the administration of anti-D gammaglobulin was performed in 100% of pregnant
women with positive Rh (D) fetal. In the Rh (D) negative pregnant
women, on the other hand, only the vaccine was administered in one
of them.

under nitrogen and reconstituted with mobile phase. Five microliters
of samples were injected onto Agilent 1200 HPLC system with a
Symmetry C18 column (2.1 × 50 mm with 5-μm particles) at a ﬂow
rate of 0.2 mL/min over 3 min. The detection was on API 5000
tandem mass spectrometer with the transitions monitored: m/z
174.0 N 100.6, 176.0 N 102.8, 188.0 N 90.0 and 191.1 N 93.1 for GAA,
13C2-GAA, creatine, and d3-creatine, respectively.
Results
Recovery ranged from 97 to 109% for the two analytes. Intra- and
inter-day precision (CV%)was b10% for all analytes. Urine reference
intervals for GAA/creatinine was 16–250 mmol/mol in children less
than 12y (n = 42), creatine/creatinine in children less than 4y 31–
1643 mmol/mol (n = 20), and creatine/creatinine in children 4-12y
27–635 mmol/mol (n = 23).
Conclusions

Conclusions
The implementation of the protocol has been satisfactory and the
use of anti-D gammaglobulin has been reduced. The rationalized use
of the drug for preventive purposes will result in better efﬁcacy,
safety and efﬁciency.
Savings of 693.09 € have been achieved (cost per vaccine: 40.77
€). Taking into account that the number of negative Rh (D) pregnant
women in our health area is about 300, and of them around 40% will
carry a negative Rh (D) fetus, an estimated annual saving of 4892.4 €
will be achieved.

In conclusion, urine reference intervals were obtained in children
aged less than 12y using the established LC-MS/MS method for
creatine and GAA.
doi:10.1016/j.cca.2019.03.1229
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doi:10.1016/j.cca.2019.03.1228

Neonatal bilirubin determination: Comparative analysis between
ABL90 FLEX® and Olympus AU5800®

W309

E. Martínez Gonzalez, I. Jeidane, D. López Mecández, M.D. Ibáñez
Royo, Y. Posada Franco, M.Á. Cuadrado Cenzual
Bioquímica, Análisis clínicos, Hospital Clínico San Carlos, Madrid, Spain

Reference intervals of urinary creatine and guanidinoacetate in
children

Background-aim

S. Shiesha, W. Chena, L. Chenb
a
Department of Medical Laboratory Science and Biotechnology, College
of Medicine, National Cheng Kung University, Taiwan
b
Department of Pediatrics, National Cheng Kung University Hospital,
College of Medicine, National Cheng Kung University, Tainan, Taiwan

It is necessary to introduce more parameters in POCT (Point Of
Care Testing) in order to obtain analytic results in a faster and more
reliable way.
The objective is to study the correlation between neonatal
bilirubin measurement in ABL90 Flex® (Radiometer) and Olympus
AU5800® (Beckman-Coulter) reference method.

Background-aim

Methods

Creatine deﬁciency results in neurological impairment and may
play a role in neurobiology of autism. Three phenotypes of cerebral
creatine deﬁciency syndromes include: deﬁciency of GAA methyltransferase (GAMT) and L-arginine:glycine amidinotransferase
(AGAT), and creatine transporter (CRTR). The diagnosis relies on
the measurement of GAA, creatine, and creatinine in urine and
plasma; and genetic testing of the three genes involved, GAMT,
AGAT, and SLC6A8. In this study, we aimed to establish an isotope
dilution liquid chromatography-tandem mass spectrometry (LC-MS/
MS) method for the quantitation of creatine and GAA in urine and
determine the reference intervals by robust analysis with Box-Cox
transformation in children less than 12y.

5 blood samples collected randomly from the neonatal department for 8 days were studied (n = 40).
They were centrifuged and the plasma was examined by
AU5800® and afterwards by ABL-90® with capillary.
For the comparison study, we have used intraclass correlation
coefﬁcient, Cronbach's Alpha reliability statistic, Passing-Bablok
regression, and difference analysis using Bland-Altman plot.

Methods
Internal standards, 13C2-GAA and d3-creatine, were added to all
standards, controls and 500-fold diluted patient urine samples. After
HCl-butanol derivatization at 65°C for 15 min, samples were dried

Results
We obtain an intraclass correlation coefﬁcient (ICC) of 0,993
(95%: 0,987, 0,996). Cronbach's Alpha is 0,996. Both of them show a
good correlation between the two methods.
The equation obtained in Passing-Bablok regression y = −0,1353 +
10,768× shows that there are no differences between the two methods.
In Bland-Altman plots, the differences between the observations
pairs follow a 0,19 mg/dl deviation, which does not affect clinical
decision.
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Conclusions

Conclusions

From the obtained results, we can conclude that both methods
show a good correlation in neonatal bilirubin determination. ABL90
Flex® is an appropriate and faster alternative to the reference
method.

Our study showed that the best diagnostic accuracy in prediction
of subsequently developed PE, can be found for serum creatinine
(ROC- AUC 0.837) compared to other biomarkers.
doi:10.1016/j.cca.2019.03.1231
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Biochemical markers in prediction of pre-eclampsia
A. Nikoliće, V. Čabarkapad, Z. Spasojevića, M. Milošević-Tošićc, J.
Radišić-Bosićb
a
Institute for Health Care Novi Sad, Department of laboratory diagnostic,
Novi Sad, Serbia
b
Institute Of Sremska Kamenica, Department of Cardiology, Sremska
Kamenica, Serbia
c
University of Novi Sad, Medical Faculty of Novi Sad, Department of
Biochemistry; Center of Laboratory Medicine, Clinical Center of
Vojvodina, Novi Sad, Serbia
d
University of Novi Sad, Medical Faculty of Novi Sad, Department of
Pathophysiology and Laboratory Medicine; Center of Laboratory
Medicine, Clinical Center of Vojvodina, Novi Sad, Serbia
e
University of Novi Sad, Medical Faculty of Novi Sad, Department of
Pharmacy; Center of Laboratory Medicine, Clinical Center of Vojvodina,
Novi Sad, Serbia
Background-aim
The aim of this study was to evaluate the importance of serum
concentration of standard biochemical analysis- urea, creatinine, uric
acid and C-reaktive protein (CRP), in the ﬁrst trimester of pregnancy,
for predicting pre-eclampsia (PE).
Methods
This prospective study included 403 pregnant woman over 18,
with singleton pregnancy (from 11 to 14 week of pregnancy). The
subjects were followed until the end of pregnancy and divided into
two groups- a group with subsequently developed PE (PE group) (n
= 61), and a group of healthy pregnancies, with no complications
and normal outcomes – control group (n = 342). In the ﬁrst
trimester, serum levels of urea, creatinine, uric acid and CRP were
determined by standard biochemical methods, from the same blood
samples taken for prenatal biochemical screening.
Results
Serum creatinine level in ﬁrst trimester is signiﬁcantly higher in
PE group than in control group (p b .001) (62.3 ± 9.6 vs. 49.2 ± 9.6
μmol/L), as well as uric acid level (p b .001) (238.2 ± 54.3 vs. 197.5
± 36.74 mmol/L). Serum CRP (4.67 ± 6.01 vs. 3.05 ± 6.80 mg/L) and
urea levels (3.3 vs. 3.4 mmol/L) in ﬁrst trimester doesn't’ show
signiﬁcant difference between examined groups. In the early
detection of patients with PE, serum creatinine level ε 53 μmol/L
had a sensitivity of 85.2% and speciﬁcity of 85.2% and positive
likehood ratio of 2.97. The level of serum creatinine is in a signiﬁcant
negative correlation (p b .05) with the week of gestational outcomes
(R = -0.597), birth weight (R = -0.534) and Apgar score (R =
-0.374) of newborns.

Unusual ﬁnding in neonatal screening test: Hidroxiprolinemia
benign
L. Valiña Amadob,c, A. Rubio Alaejosa, G. Pérez Estebana, J. Robles
Bauzáa
a
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Spain
b
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
c
Research Group in Advanced Therapies and Clinical Oncology Biomarkers (IdISBa), Spain
Background-aim
Tandem mass spectrometry (MS/MS) has been worldwide
implemented for newborn screening. It identiﬁes a wide range of
innate metabolism disorders by means of a simple sample as dried
blood spot (DBS). MS/MS offers a great sensibility and speciﬁcity,
however, it is not exempted from false positive results.
Hydroxiprolinemia is an inborn error of metabolism caused by a
defﬁency in hydroxiproline degradation, considered a non-disease. In
MS/MS-based newborn screening, hydroxiproline, leucine, isoleucine
and alloisoleucine share the same Multiple Reaction Monitoring m/z
188⋄86, thus cannot be differenciated. Elevated hydroxiproline
plasma concentrations lead to a false suspicion of MSUD (maple
syrup urine disease).The prevalence of hydroxiprolinemia in Germany was reported to be 1/47300 newborns. Here we expose the
case of a newborn suspected to suffer from MSUD. Collaborative
Laboratory Integrated Reports (CLIR, Mayo Clinic) became a key tool,
as despite leucine/isoleucine high values, the program classiﬁed the
case as “poor suspicious” for MSUD.
Methods
DBS was collected in Whatman903 ﬁlter paper. Sample processing was made by MassChrom® Amino Acids and Acylcarnitines LCMS/MS kit for derivatized samples. Newborn screening samples were
analyzed by electrospray ionization tandem mass spectrometry (ESIMS/MS). Plasma samples were analyzed by LC-MS/MS as well. CLIR
was for the interpretation of the metabolic proﬁle.
Results
Leucine/isoleucine
(Xle):
389.363umol/L
(RV:76.681254.808umol/L), however valine was within the RV. A second
sample yielded: Xle: 976.434umol/L, valine: 192.961umol/L
(RV:40.263-188.906umol/L), proline: 361.169umol/L (RV:83.39 –
298.79umol/L). A plasma sample was analyzed: valine: 258umol/L
(RV:59-294umol/L); isoleucine: 106umol/L (RV: 22-94umol/L);
leucine: 213umol/L (RV:47-167umol/L); lysine: 268umol/L (RV: 42242umol/L); hydroxiproline: 351umol/L (RV:20-72umol/L). The
slight increase in leucine and isoleucine can be considered as normal.
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Conclusions

Conclusions

Hidroxiproline high value is congruent with hydroxiprolinemia
benign. The interference in MS/MS of Xle with hidroxiproline has
been described in the literature, however it is rarely seen in clinical
practice. This is the ﬁrst time we come across this ﬁnding after
having screened 30,000 newborns. Metabolic proﬁles are becoming
widening important before isolated biomarkers.

Despite prenatal screening programs are conducted to detect the
most frequent trisomies, undetectable uE3 values in maternal serum
in the absence of aneuploidy must be taken into account as they can
indicate other pathologies. Further studies must be undertaken
beyond prenatal screening in order to achieve a diagnosis in view of
these results.

doi:10.1016/j.cca.2019.03.1232

doi:10.1016/j.cca.2019.03.1233
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Undetectable unconjungated estriol in maternal serum: Beyond
prenatal screening

Quality control model for ﬁrst trimester combined fetal aneuploidy screening

L. Valiña Amadoa,b, M.B. Badal Cogula, I.C. Martín Navasa, J. Robles
Bauzáa, M.I. Pastor Garcíaa
a
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Spain
b
Research Group in Advanced Therapies and Clinical Oncology Biomarkers (IdISBa), Spain

A. Arias García, P. Reimundo Díaz-Fierros, J. Ramis Fossas
Biochemical Department, Vall d'Hebron University Hospital, Barcelona,
Spain

Background-aim
Pregnancy screening programs are intended to provide a probability
of trisomy (13, 18 and 21) or neural tube defects (NTD) affection. During
the ﬁrst trimester, the most interesting biomarker is pregnancyassociated plasma protein A, while in the second trimester this marker
is replaced by unconjugated estriol (uE3), free beta human chorionic
gonadotrophin (bHCG), alpha-fetoprotein (AFP) and inhibin A (IA).
While pregnancy, the main site of estrogen synthesis is the placenta,
being estriol its primary product. Causes for undetectable uE3 values in
maternal serum can be classiﬁed according to three different sources:
fetus, placenta and mother. Within fetal etiologies: fetal death, X-linked
adrenal hypoplasia, Smith-Lemli-Opitz syndrome, lipoid adrenal hyperplasia, 17-alpha hydroxylase deﬁciency, resistance to ACTH, trisomy
(13, 18 and 21); regarding to placental causes: placental insufﬁciency,
steroid sulfatase deﬁciency or aromatase deﬁciency; mother glucocorticoid therapy during pregnancy would be another origin. Interference
due to heterophilic antibodies must be ruled out.
Here we present the results of a 40-year-old pregnant with
unusual uE3 values on a second trimester analysis.
Methods
uE3, free bHCG and AFP were performed by Delﬁa xPress
(PerkinElmer). IA was performed by Access 2 Immunoassay System
(Beckman Coulter).Risk was calculated through Lifecycle version 4.0
rev.3 (Perkin Elmer). Heterophilic antibodies were discarded by
Heterophilic Blocking Tubes (Scantibodies). The karyotype analysis
was made by G-banding.
Results
Multiples of the median (MoM) for uE3 was 0.10 (deﬁnitions of
undetectable vary among studies: b 0.10 – b 0.25 MoM), free bHCG
0.29 MoM; AFP 0.66 MoM, IA 0.63 MoM. The risk for trisomy 18 was
high (1:5) prompting an amniocentesis and cytogenetic study, which
revealed a 46, XY karyotype.

Background-aim
First trimester combined fetal aneuploidy screening is the most
widely implemented model at national level. Although it is well
established to perform quality control of biochemical measurements:
free beta human chorionic gonadotropin (f®-hCG) and pregnancy
associated plasma protein-A (PAPP-A); it has been seldom applied to
ultrasound measurement: nuchal translucency (NT).
For the quality control of NT it has been proposed CUSUM
method.
The aim of this study is to describe how to implement a model of
quality control in the laboratory, which includes all markers in
prenatal screening for aneuploidy.
Methods
The precision and bias of biochemical markers were evaluated by
determined the coefﬁcient variation (CV). In the case of NT, CUSUM
method was applied to each ultrasound operator with the values
extracted from the computer software database SsdwLab6®.
Results
A total of 3155 values of NT were evaluated during three years by
6 ultrasound operators. The bias was within the speciﬁcation for the
analyte concentration levels, as was the case for MoMs. Quality
control of NT showed that 6 of the 6 ultrasound operators evaluated
comply with the quality criteria when using the CUSUM method.
For the biochemical parameters, imprecision was below 3%.
Conclusions
After showing the difﬁculty in obtaining accurate NT measurements to the professionals involved, it was possible to reach a
consensus on using the CUSUM method for quality control of NT. In
this way, the laboratory could be responsible for sending a report to
each ultrasound operator in the cases where the deviation exceeds
the established limit.
doi:10.1016/j.cca.2019.03.1234
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Inborn errors of metabolism: Questionnaire survey in the
northwest region of Algeria

Performance of ﬁrst trimester maternal screening biomarkers
pregnancy-associated plasma protein a (PAPP-A) and free beta
human chorionic gonadotropin (FBHCG) on the Atellica® IM
Analyzer

Z. Chellouaia, M. Kihelb, A. Merazib, R. Moussaouia, M. Nachia, O.
Abboua
a
Biochemistry Department, University Hospital of Oran, «1er Novembre
1954», BP N°4166 Ibn Rochd, Oran, Algeria
b
Department of Pharmacy, Faculty of Medicine, University of Oran, BP
1510 El M'Naouer31100, Oran, Algeria
Background-aim
Inborn errors of metabolism (IEM) are mostly transmitted as
autosomal recessive disorders in the Arab world, these disorders
are frequent because of high consanguinity rates. The aim of this
work is to make an inventory of inborn errors of metabolism (IEM)
in the northwest region of Algeria, particularly the amino acids
disorders.
Methods
A prospective, descriptive study was conducted from November
2016 to April 2017, in the northwest region of Algeria (Oran, Ain
Temouchent, Sidi Bel Abbes, Beni Saf). The data were collected using
two questionnaires, one addressed to physicians and the other to
public and private biomedical laboratories. All statistical analyzes
were done with the SPSS software, the calculations include the mean,
the standard deviation for the quantitative variables and the
percentages for the qualitative variables.
Results
Twenty-ﬁve paediatric physicians agreed to answer the questionnaire and eight biomedical laboratories. Amino acids disorders
(35.5%) are found in the majority of cases of IEM, followed by
galactosemia (29%). Other common and widely reported IEM (29%)
are: Mucopolysacchardoses, Wilson's disease, arginase deﬁciency,
and acetyl CoA deﬁciency. While fatty acid oxidation deﬁciency
represent (6.5%).
The amino acids disorders principally tyrosinemia (52.6%) and
phenylketonuria (31.6%) were observed. Unfortunately the diagnosis
of these cases is based on clinical signs. The median age at diagnosis
in 63.6% of cases was 3 years.
91% of physiancs are in favor of the introduction of a
systematic screening program for IEM in Algeria for phenylketonuria, tyrosinemia, mucopolysaccharidosis, hypothyroidism, galactosemia, congenital adrenal hypotrophy, drepanocytosis and
thalassemia.
Conclusions
Our study shows the importance of early diagnosis and monitoring wich improve a better patient management. The improvement of
the epidemiological knowledge of IEMs in Algeria will be useful for
health policy and planning services for future metabolic newborn
screening programs.
doi:10.1016/j.cca.2019.03.1235
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d
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Background-aim
Background: Serum PAPP-A and FBHCG are biochemical markers
of Down syndrome and other chromosomal anomalies during the
ﬁrst trimester of pregnancy. A combination of maternal age-related
risk factors and PAPP-A, FBHCG, and fetal nuchal translucency
measurements can substantially increase the efﬁciency of prenatal
screening. The Atellica® IM PAPP-A and FBHCG Assays are CEmarked assays intended for in vitro diagnostic use in the quantitative
measurement of PAPP-A and FBHCG in human serum using the
Atellica® IM Analyzer. The assays are not available in all countries.
Methods
Method: The ADVIA Centaur® XP PAPP-A and FBHCG assay
reagents were transferred to the Atellica IM Analzyer without
modiﬁcation. Both the PAPP-A and FBHCG assays have similarly
designed components. One capture antibody is bound to paramagnetic microparticles while another antibody is labeled with
acridinium ester (NSP-DMAE) to form a sandwich with the analyte.
Following incubation, wash, and magnetic separation steps, acid and
base reagents are added. The resulting chemiluminescence is
measured.
Results
Results: The reportable range of the Atellica IM PAPP-A Assay is
0.01–10 IU/L; the range of the Atellica FBHCG Assay is 0.14–200 IU/L.
Linearity studies following CLSI EP06-A were performed for both
assays in their measurement ranges. Assay method comparison per
CLSI EP09-A3 between the Atellica IM Assays and the corresponding
ADVIA Centaur assays resulted in a Passing Bablok regression slope
of 0.96, intercept of 0.00, and Pearson r value of 1.00 for PAPP-A (130
samples ranging from 0.01–8.72 IU/L) and a slope of 0.95, intercept
of 0.98, and Pearson r value of 1.00 for FBHCG (131 samples ranging
from 0.29–184.47 IU/L). In a precision study of three reagent lots and
four samples carried out over 20 days, repeatability CV was 2.7–3.6%
for PAPP-A and 1.3–1.5% for FBHCG; within-lab CV was 3.4–4.4% for
PAPP-A and 2.3–2.6% for FBHCG. Functional sensitivity was 0.01 IU/L
for PAPP-A and 0.14 IU/L for FBHCG.
Conclusions
Discussion and Conclusions: The PAPP-A and FBHCG assay results
show that the performance of the assays on the Atellica IM Analyzer
is equivalent to that on the ADVIA Centaur XP system. The results
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also align with the maternal screening criteria of the Fetal Medicine
Foundation for accuracy and precision.
doi:10.1016/j.cca.2019.03.1236
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Conclusions
The implantation of the new screening improves DR and FP
compared to the combined screening 2 T which was 90% (76.3%
-97.4%) and 3.2% (3.1% -3.8%) respectively. The management of
samples has allowed to reduce the cost.
doi:10.1016/j.cca.2019.03.1237

Evaluation of prenatal contingent screening for chromosomal
alterations
W318
M.d.B. Pérez Sebastián, M. Duque Duniol, M.J. Llorente Alonso, J. Reig
Del Moral
Hospital Universitario de Móstoles, Madrid, Spain
Background-aim
Prenatal screening is a common practice in the clinical
laboratory in order to identify pregnant women at high risk of
carrying a fetus affected by a chromosomal alteration and offer
them diagnostic methods. Pregnant women in our area were
offered 2nd-trimester(2 T) screening: alpha-fetoprotein(AFP), free
®HCG, unconjugated estriol(uE3) combined with nuchal translucency(NT). In 2016, contingent screening was implemented with
the aim of improving the detection rate and decreasing the false
positive rate(FP), thus reducing the number of invasive procedures.
The aims are:
- Evaluate the validity of contingent prenatal screening.
- Study incidences to improve the management of samples.
Methods
From 01/01/2016 to 31/12/2017 1959 pregnant women participate in the screening, to which the risk calculation is performed with
biochemical markers(PAPPA and ®HCGlibre) and ultrasound
markers(NT). The biochemical markers are analyzed with WALLACE
reagents in the Delﬁa-Xpress system, calculating risk with the
Lifecycle program.
The pregnant women were classiﬁed in:
- Low risk: b1/1000.
- High risk: N1/100.
- Intermediate risk: 1 / 100–1 / 1000: the study is extended with
biochemical markers of the 2 T (AFP, uE3 and ®HCG) and the ﬁnal
risk of chromosomopathy is calculated combining the results of
the 1 T(NT and PAPPA) and 2 T.
The data are obtained from Omega 3000, clinical history and the
department of Genetics; they are processed in Excel.
Results
In 2016 there were 6 cases of trisomy 21(T21) and in 2017 7
cases. We detected 12 with prenatal screening. The detection rate
(DR) for T21 was 92.31%(62.09% -99.6%) and FP 2.14%(1.57% -2.91%).
During the study 2687 requests are received, of which 1959(73%)
are analyzed. The causes of not completing the study were: 67(9%)
due to spontaneous abortion, 222(30%) gestation b8 weeks, 44(6%)
did not receive ultrasound data, 187(26%) were controlled in another
center and 208(29%) for other causes. In 2017 we decided to process
the samples with ultrasound data and in suitable gestation time, thus
avoiding analyzing 312(26%) of the samples.

Stability of amino acids and acylcarnitines in dried blood spots
stored at room temperature over a one-year period
A. Cambra, B. Besga, A. Montero, M. González-Rivera, M.L. Ruano
Newborn Screening Laboratory, Hospital General Universitario Gregorio
Maranon, Madrid, Spain
Background-aim
Dried blood spots (DBS) have been used in newborn screening
(NBS) programs for decades all over the world. Nowadays, there is a
growing interest in the potential uses of the residual blood specimens
after NBS analysis, including epidemiological research, identiﬁcation
of new biomarkers and genetic studies. Recommendations for
retention, storage and use of DBS are not well established and they
are stored under varying conditions (room temperature (RT), −20 °C,
−80 °C), depending on the available resources. The aim of this study
was to investigate the effect of storage of DBS at RT over a one-year
period in metabolites proﬁles studied in our laboratory.
Methods
Thirty anonymized DBS were stored at RT and under controlled
environmental conditions. DBS were analyzed at 0, 15, 30, 90, 180
and 365 days with NeoBase™ non-derivatized MS/MS kit
(PerkinElmer, Turku, Finland). In total, 43 analytes were selected
for data analysis, including amino acids, free carnitine and
acylcarnitines. The percentage of recovery for each analyte was
calculated by comparing each measurement with the baseline (day
0) as a reference. The effect of the storage interval was statistically
explored using one-way ANOVA model.
Results
The results showed a signiﬁcant reduction (p b .05) in concentration for some amino acids (methionine, phenylalaline, glycine and
ornitine) and acylcarnitines (C2, C3, C4, C4OH, C5OH, C14, C14:1,
C16, C16:1, C18 and C18:1). As expected, free carnitine demonstrated increased recovery over time and, curiously, the concentration of C18OH also increased signiﬁcantly. Methionine and ornitine
demonstrated the most signiﬁcant reduction with losses of N50% at
day 365. Short-chain acylcarnitines lost 60–80% of their initial
concentration after one year period. Meanwhile, long-chain
acylcarnitines showed greater stability, with losses around 20% at
the end of the storage period.
Conclusions
In conclusion, these results emphasize that signiﬁcant differences
in diagnostic metabolites can be detected after storage DBS at RT
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over a one-year period. Therefore, it would be necessary to
determine the ideal storage conditions for the residual DBS samples
for retrospective studies.

requested, avoiding unnecessary tests and family stress that comes
with them.
doi:10.1016/j.cca.2019.03.1239
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Evaluation of a rapid assay as a “second tier-like test” for
measuring TSH in newborns
A. Rubio Alaejos, G. Pérez Esteban, A. Saiz, C. Carrasco, J.A. Delgado, J.
M. Bauça, J. Robles Bauzá
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma, Balearic Islands, Spain
Background-aim
Congenital hypothyroidism can cause intellectual disability and/
or growth disorders and its prevalence is 1/4000 live newborns.
Therefore, its early diagnosis and implementation in newborn
screening programmes are very important.
Initial TSH values of 8-10 μUI/mL are reanalyzed in duplicate
using the same sample, and when TSH N10 μUI/mL, a new sample is
requested to conﬁrm results in serum. In order to reduce the false
positive rate, a TSH rapid assay was developed as second tier-like
test.
Our aim was to evaluate the rapid assay usefulness: measuring of
TSH extracted from dried blood spots on Whatman 903 paper used
in newborn screening, with the assay routinely used for serum
samples.
Methods
Dried blood spots from 63 individuals were included.
TSH was measured using a ﬂuorimmunometric assay on the
Victor 2 D 1420 reader (PerkinElmer), which is the assay currently
used for newborn screening. Range values of our samples were: 2.8–
94.9μUI/mL.
Parallelly, TSH was measured using the new rapid assay. It is
based on adding 300 μL of buffer (Neo hTSH Assay Buffer) to a dried
blood spot, shaking it 15 min and measuring TSH using chemiluminescent immunoassay (Architect i2000, Abbott). These values were
multiplied by 136.4 factor, resulting from dividing 300/2.2 (300 from
paper sample dilution and 2.2 to turn serum values into total blood
ones, assuming a 55% hematocrit).
A correlation study was performed using the Passing-Bablok nonparametric test.
Results
Regression straight line was: y = 0.942× – 1.5, with a 95%
conﬁdence interval from 0.870 to 1.003 for slope and − 2.054 a −
0.932 for the intercept. Correlation coefﬁcient was r = 0.995.

Evaluation of the levels of matrix metalloproteinase-8 (MMP-8),
matrix metalloproteinase-9 (MMP-9) and their tissue inhibitor
matrix metalloproteinase-1 (TIMP-1) in hypertrophic adenoids in
children suffering from otitis media with effusion
B. Zelazowska-Rutkowskab, B. Skotnickaa, A. Koputb, E. HassmannPoznanskaa, B. Cylwikb
a
Department of Paediatric Otolaryngology, Medical University of
Bialystok, Poland
b
Department of Paediatric Laboratory Diagnostics, Medical University of
Bialystok, Poland
Background-aim
Hypertrophic adenoid with otitis media with effusion is the most
common infectious disease and a very important otological problem in
children. The extracellular matrix (ECM) is a structure that interacts with
cells to regulate diverse functions, including proliferation, migration and
differentiation. The ECM is composed of many different proteins such as
MMPs that are responsible for ECM degradation and their inhibitors that
reversibly inhibit their activity. Dysregulation of ECM composition and
structure may contribute to pathological conditions. Assessment of some
ECM proteins may be used to better understand the pathogenesis of otitis
media with effusion in children. Therefore, the aim of this study was to
assess the levels of MMP-8, MMP-9 and TIMP-1 in the group of children
with adenoids who suffered from exudative otitis media.
Methods
The study included 20 patients (10 females and 10 males; mean
age: 4.35 ± 1.39 years; range: 2–7) with adenoid hypertrophy
coexisting with otitis media with effusion. The reference group
included 24 patients (10 females and 14 males; mean age: 4.83 ±
1.24 years; range: 3–8) with adenoid hypertrophy without otitis
media. The levels of MMP-8, MMP-9 and TIMP-1 were determined in
supernatants obtained from phytohemagglutinin (PHA) -stimulated
cell cultures of the tonsils using commercial enzyme-linked immunosorbent assay kits (R@D Systems, Minneapolis, USA).
Results
The median MMP-8, MMP-9 and TIMP-1 concentrations (220.8
ng/mL, 311.1 ng/mL, 50.5 ng/mL, respectively) in the study group
were signiﬁcantly higher (p = .000, p = .000, p = .048, respectively)
than those in the reference group (93.5 ng/mL, 112.5 ng/mL, 36.9 ng/
mL, respectively).
Conclusions

Conclusions
No proportional error was observed. Therefore, TSH results
obtained using Architect should be multiplied by 136.4 and then
1.5 should be added to get the paper sample result.
The good correlation enables to use the rapid assay as a second
tier-like test in order to reduce false positive rate in newborn
screening. Hence, fewer samples for conﬁrmation would be

The changes in the concentrations of MMP-8, MMP-9 may
indicate an increased remodelling of the extracellular matrix in
children with tonsillar hypertrophy and exudative otitis media.
MMP-8 and MMP-9 can be useful tools to differentiate children
affected by adenoid hypertrophy with or without otitis media.
doi:10.1016/j.cca.2019.03.1240
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Which method of total bilirubin determination should be used in
newborns and infants?

Biochemical parameters of cardiovascular risk and diabetes in a
9-years old cohort
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Pediatría, Centro de Salud Canillejas, Comunidad de Madrid, Spain
b
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Background-aim
Monitoring of bilirubin is essential during early neonatal life.
Bilirubin in high concentration is toxic to the brain and might cause
irreversible neurological damage. Several different methods for
bilirubin determination are available nowadays but inconsistent
results may be obtained. The aim of the study was to compare dry
chemistry methods with vanadate method of bilirubin determination
in relation to hematocrit and albumin level.
Methods
The study included 98 serum samples from newborns and infants
(47 boys and 51 girls, mean age 19 ± 15 days). Total bilirubin (Ortho
TBil) and neonatal bilirubin (Ortho BuBc) were measured by dry
chemistry analyzer (Vitros 4600, Ortho Clinical Diagnostics Inc.). In
addition total bilirubin was measured using wet chemistry vanadate
method (Cormay TBil). Albumin concentration and blood morphology have been routinely determined.
Results
No signiﬁcant differences between the mean value of Ortho BuBc
(69.00 ± 67.76 μmol/l), Ortho TBil (81.26 ± 70.13 μmol/l) and
Cormay TBil (75.90 ± 60.62 μmol/l) were noticed. High coefﬁcient
correlation between Ortho BuBc and Ortho TBil as well as between
Ortho BuBc and Cormay TBil were noticed (r = 0.99, r = 0.97,
respectively; p b .0001 in both cases). The Bland-Altman plot
demonstrated much lower conﬁdence intervals for 95% limits of
agreement for the differences between Ortho TBil and Ortho BuBc
(−6.57 to 31.07 μmol/l, mean difference 12.25 μmol/l) than the
difference between Cormay TBil and Ortho BuBc (−28.69 to 42.49
μmol/l, mean difference 6.90 μmol/l). There was positive correlation
between the difference (Cormay TBil – Ortho BuBc) and hematocrit
(p b .009, r = 0.2664) but no correlation between the difference
(Ortho TBil – Ortho BuBc) and hematocrit was observed. There was
neither correlation between (Ortho TBil – Ortho BuBc) and albumin
level nor between (Cormay TBil – Ortho BuBc) and albumin serum
level.
Conclusions
1. In newborns and infants the same method for bilirubin
determination should be used when concentration of bilirubin
is monitored.
2. When using vanadate method for bilirubin determination, hematocrit value should be taken into account when results are
interpreted.
doi:10.1016/j.cca.2019.03.1241

Background-aim
Child obesity control is a public health priority due to its high
prevalence, morbidity and associated health care costs. Obese
persistence in adulthood is related with diabetes and cardiovascular
disease. ELOIN study (“Estudio Longitudinal de Obesidad Infantil”)
was promoted by the Epidemiology Service of “Consejería de Sanidad
de la Comunidad de Madrid” in 2011 to evaluate obesity, diabetes
and cardiovascular risk factors in childhood. It is a prospective
population-based study, consisting of a dynamic cohort of children
from 4 to 14 years. Blood pressure and anthropometric data are
periodically measured (at 6, 9, 12, and 14 years-old). Questionnaires
of diet, physical activity and environmental data are also registered.
Biochemical studies are performed at the ages of 9 and 14 years-old.
Methods
The study began in 2011 and will be ﬁnished in 2022. At present,
1754 kids (9 years-old, not selected by anthropometric data) have
been studied (851 boys and 903 girls). Biochemical variables: glucose,
total cholesterol, HDL-cholesterol, triglycerides (ADVIA XPT, Siemens
Healthineers), HbA1c (G8, Tosoh) and insulin (IMMULITE, Siemens
Healthineers) were measured. HOMA (Homeostasis Model Assessment) index was also calculated to assess insulin resistance.
Results
Pathological biochemical data obtained in boys and girls
expressed as percentages of total subjects were as followed:
Glycaemia N100 mg/dL: 11 boys (1.3%) and 10 girls (1%).
Total cholesterol N200 mg/dL: 73 (8.6%) and 82 (9.1%).
HDL-cholesterol b40 mg/dL: 26 (3.1%) and 52 (5.8%).
Triglycerides N150 mg/dL: 18 (2.1%), and 25 (2.8%).
HbA1c N6.4% (diabetes): 1 (0.1%) and 1 (0.2%).
HbA1c ε5.7%-δ6.4% (diabetes risk): 66 (7.8%) and 48 (5.3%).
Insulin N15 μUI/mL: 50 (5.9%) and 83 (9.2%).
HOMA N3: 70 (8.2%) and 95 (10.5%).
2 boys and 2 girls presented glucose levels ε 126 mg/dL and/or
HbA1c N 6.4% which are compatible with diabetes diagnosis.
Conclusions
In our cohort, high prevalence of hypercholesterolemia as well as
high risk of diabetes development (for both HbA1 values and HOMA
index) were found. Thus, reinforcing the importance of these studies
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and developing of preventive public health strategies. In view of the
sample size studied, these results could be extrapolated to the
Madrid prepubescent child population.

detection of these diseases, by a reduction of false positive and false
negative cases. A further enlargement of sample size and evaluation
with more positive cases would be desirable in order to optimize the
cut off ranges.

doi:10.1016/j.cca.2019.03.1242
doi:10.1016/j.cca.2019.03.1244
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Calculation and validation of cut-off values for amino acids and
acylcarnitines in dried blood spot samples extracted more than
seven days after birth in the catalonian newborn screening program
J.M. González De Aledo-Castillo, R.M. López Galera, A. ArgudoRamírez, J.L. Marín Soria, C. Martínez Carreira, J. Pérez Fernández, J.
García-Villoria, S. Pajares García
Laboratory of Newborn Screening of Catalonia, Congenital Errors of
Metabolism Division, Biochemistry and Molecular Genetics Department,
Hospital Clínic, Barcelona, Spain
Background-aim
Amino acid and acylcarnitine metabolism in neonates suffers
continuous changes during the ﬁrst weeks after birth, making
adequate age-related reference ranges crucial for correct interpretation of these metabolites in the newborn screening program.
Although for most of the neonates, sample extraction happens
between 48 h and 7 days after birth, in some cases, samples are
necessarily extracted after the ﬁrst week of birth, making it
necessary to establish different age-related reference ranges in the
laboratory. Based on this need, our aim was to set up new cut-off
values for all amino acids and acylcarnitines in dried blood spot
samples collected in neonates after the seventh day of life (“second
cut-off”).
Methods
Our study included 43,500 newborns analyzed since May 2018,
from which, the 663 cases with extraction times N7 days of life were
selected. Preterm newborns with b35 gestational weeks, newborns
admitted to the intensive care unit, newborns with a severe health
condition and newborns with a positive detection for a metabolic
disorder were previously excluded from the study. The cut-off for
each amino acid and acylcarnitine was then calculated based on the
same percentile used to calculate the cut-off for extracted samples
between 48 h and 7 days (“ﬁrst cut-off). In order to test these new
cut-offs, inherited metabolic disorders genetically or biochemically
conﬁrmed cases, detected in samples with extraction time greater
than 7 days through our newborn screening program during 2018
were retrospectively evaluated applying the “second cut-off” values.
Results
This set included 16 positive detections, and in all cases the
corresponding biomarkers were out-of-range when applying the
new cut-off values.
Conclusions
In summary, new second cut-off values have been successfully
calculated for amino acids and acylcarnitines in dried blood spots
extracted after 7 days of life. The implementation of these second
cut-offs values allows an enhancement to the interpretation of
results and, consequently, an improvement to the accuracy of the

Impact of cell-free fetal DNA in non-invasive prenatal diagnostic
A. Gutierrez Samper, A. Alonso Llorente, M. Fabre Estremera, E. Lara
Navarro, M. Castillo Arce, A. Fernandez Gonzalez, J. Puente Lanzarote
Clinical Biochemistry Department, Hospital Clinico Universitario Lozano
Blesa, Zaragoza, Spain
Background-aim
Conﬁrmative prenatal diagnostic requires to perform an invasive
test (amniocentesis or chorionic villus sampling) with a risk of
complications. It is made according to different risks that are
calculated using noninvasive prenatal screening: ﬁrst trimester
screen (FTS) and cell-free fetal DNA test (cffDNA). CffDNA cannot
be massively used in pregnant women due to its cost.
The aim of this study is to verify that combination of FTS and
cffDNA increases sensibility and reduces the false postive rate.
Methods
6478 pregnant women who had a FTS for trisomy 21 (T21) and
18 (T18) from march 2015 to march 2018 were include in a
retrospective study. T21 and T18 estimated risk were calculated
using Lifecycle software of Perkin Elmer. Free ®-human chorionic
gonadotropin and pregnancy-associated plasma protein A were
tested on a Deﬂia Xpress analyzer of Perkin Elmer, while ultrasound
and maternal data were provided by the Obstetric department.
CffDNa is applied to women with intermediate estimated risk of
T21 and T18 (1/1000–1/50) and normal ultrasound, and also if
ultrasound abnormalities are found. Invasive tests are offered to
pregnant women with high estimated risk (N1/50), if they refuse
they are also offered cffDNA.
Results
Firstly, 66 (1,02%) women had a high estimated risk in FST. 21
rejected the invasive test (19 accepted cffDNA and all of them had
low risk results) while 42 accepted it. Regarding the invasive tests
performed, 19 did not found abnormalities and 23 found an
aneuploidy (20 T21, 2 T18 and 1 Turner Syndrome).
Secondly, 664 (10,25%) women had intermediate estimated risk
in FST. 514 accepted cffDNA and 150 (22,59%) rejected it. 2 cffDNA
had a high risk result (1 T21 and 1 T13), both of them conﬁrmed
with an invasive test.
Finally, 5748 women had low estimated risk in FST. One T13 was
found with an invasive test which was indicated by other reason, and 3
cffDNA were performed due to non-FTS reasons, all of them had high
risk results (2 T21 and 1 T18), and were conﬁrmed with an invasive test.
Conclusions
cffDNA has improved prenatal aneuploidy diagnostic and reduced
the invasive tests performed. In addition, it has improved FTS
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efﬁcacity, and in the future, we can expect that cffDNA will be
performed to all pregnant women.

W327

doi:10.1016/j.cca.2019.03.1245

Prenatal screening of trisomy 21: Evaluation of the inﬂuence and
impact of fetal sex in the used risk markers

W326
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Paediatric reference intervals for bone alkaline phosphatase on
Liaison° XL (Diasorin°)

Background-aim

A. Ladang, O. Rousselle, A. Bekaert, S. Kovacs, E. Cavalier
Clinical Chemistry Department, CHU Liège, Belgium
Background-Aim
Bone Alkaline Phosphatase (BALP) is an essential biomarker of
bone formation. Due to children's growth, bone metabolism and
therefore bone turn-over markers are in constant evolution during
childhood. Here, we deﬁned age and gender speciﬁc reference
intervals in a cohort of 1200 Belgian children.
Methods
Our cohort is based on healthy children selected from our daily
routine. Under the age of 10 years, 40 boys and 40 girls were tested
by 2 year age group while from 10 to 20 years, we deﬁned age group
of 1 year (40 boys and 40 girls per group). BALP was measured on
Liaison XL (Diasorin°) with LIAISON° BAP OSTASE° kit (Diasorin°).
After exclusion of outliers according to Tukey analysis, we deﬁned an
age and gender speciﬁc paediatric reference interval for each
subgroup. In a second time, we assessed with Mann-Withney tests
whether results were statistically different between subgroups. In
the negative, groups were further fused to limit the number of age
and gender groups.
Results
After statistical analysis, we found no need of gender speciﬁc
reference intervals below the age of 12 years (p N .05). We have
deﬁned that the most appropriate age groups are from 0 to 1 year
old, 2 to 5 years old, 6 to 9 years old and 10 to 11 years old. For
teenage years, we observed signiﬁcant difference between each
subgroup (p b .05 between each group of 1 year). Actually, we
observed a slight increase during childhood ranging from 67.6 μg/L
to 82.8 μg/L followed by a constant decrease of BALP values during
teenage years starting from 12 years old for female and 14 years old
for male. For 17 to 20 years old subjects, mean was 14.8 μg/L for girls
and 24.8 μg/L for boys.
Conclusions
Deﬁnition of reference intervals is important to interpret clinical
laboratory results and providing them is mandatory according to ISO
15189 standards. In this study, we provided reference intervals for
BALP in a large cohort of 1200 healthy Belgian children. We believe
that these results could be important for clinical laboratories.
doi:10.1016/j.cca.2019.03.1246

In the combined ﬁrst-trimester screening (CFTS) biochemical and
ultrasound markers are used that are modiﬁed by different factors.
The control of the impact of these factors can be addressed with the
help of different tools, the most common being to quantify the
proportion in which the value of a marker increases or decreases
depending on the presence of a certain characteristic.
With respect to the inﬂuence of fetal sex, different studies
indicate that female fetuses have higher levels of free human
chorionic gonadotropin (free ®-HCG) and pregnancy-associated
plasma protein A (PAPP-A).
The objective of this study is to analyze the inﬂuence of fetal sex
on the markers used in the CC1T and its repercussion on the ﬁnal
result of the program.
Methods
Design: observational, descriptive and retrospective study carried
out during a period between January 2013 and December 2015.
Variables analyzed: the concentration of free ®-HCG, PAPP-A and
its corresponding corrected median multiples.
Calculation of risk: it was carried out through the corporate
application of the Information System of the Andalusian Program for
the Screening of Congenital Anomalies. The cut-off point used to
indicate the performance of invasive tests was 1/280.
Statistical analysis: it was carried out with the statistical program
SPSS® version 22. The Mann-Whitney U test and the Wilcoxon W
test were applied for independent samples.
Results
During the period studied, a total of 6164 CFTS were performed in
simple pregnancies. Of these, 3.148 (51.07%) corresponded to male
fetuses and 3.016 (48.93%) to female fetuses. The median of MoMHCG free corrected was 0,84 and 1065 for male and female fetuses,
respectively, and the median of MoM-PAPP-A corrected was 0,968
and 1004 for male and female respectively.
Conclusions
Fetal sex modiﬁes the values of the markers used in the prenatal
screening programs of chromosomopathies. The elevation of the
corrected MoM of free ®-HCG in gestations with females is especially
signiﬁcant. This conditions in these pregnancies an elevation of the
detection rate and the false positive rate in the case of Trisomy 21,
being necessary cost-effectiveness studies that justify or not the
introduction of fetal sex as a correction factor.
doi:10.1016/j.cca.2019.03.1247
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Interest of determination of unbound bilirubin in newborns:
Experience of CNRHP

The ability of maternal serum levels of PLGF AND SFLT-1 and the
SFLT-1/PLGF ratio in predicting delivery of a SGA newborn in a
low-risk population of pregnant women
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Background-aim
Background-aim
The unbound bilirubin (UBB) concentration is probably the most
critical parameter in establishing the risk for bilirubin encephalopathy. This parameter takes in consideration 3 biological risk
factors for kernicterus in newborns: hyperbilirubinaemia,
hypoalbuminaemia and competitors of bilirubin-albumin bond. It
also identiﬁes risk situations which cannot be detected with
individual testing of either bilirubin and albumin. In CNRHP, the
UBB analysis has been routinely performed since 1987 on a
dedicated instrument, the UB Analyzer (Arrows, Co, Ltd.Osaka, Japan,
non-automated assay) with the peroxidase method until transfer of
the assay to open biochemistry systems: DXC800, CX4-CE (BeckmanCoulter) and then Indiko (Thermoﬁsher).

Currently, there are no laboratory tests available to identify
pregnancies at risk of delivering a small for gestational age (SGA)
newborn. SGA is associated with placental dysfunction. Angiogenic
factors such as soluble fms-like tyrosine kinase 1 (sFlt-1) and
placental growth factor (PlGF) play a key role in a placental
dysfunction. It can be supposed that there is an association between
maternal serum levels of these angiogenic factors and SGA. The aim of
the study was to assess maternal serum levels of sFlt-1, PlGF and the
sFlt-1/PlGF ratio in a low-risk population of pregnant women and
determine the cut-off value in predicting delivery of an SGA newborn.
Methods

Methods
The principle of this assay is a rapid deterioration of the UBB into
a leuco derived compound by the action of a peroxidase in the
presence of hydrogen peroxide. The UBB concentration is calculated
from the oxidation kinetics. The threshold value of UBB from which a
risk of kernicterus is present is set at 0.80 μg/dl for preterm neonates
(or with a weight b 1500 g) and 1.20 μg/dl for term newborns. These
threshold values are used to identify children at risk for neurological
toxicity despite a total bilirubin b350 μmol/l. In a retrospective study
we have analyzed two month's results of sick newborns within the
ﬁrst week of life (n = 1424).

In a prospective cohort study, in a group of 476 pregnant women
with singleton pregnancies, maternal serum PlGF and sFlt-1 were
assessed using the Thermo Fisher assays on a Kryptor Compact
platform. PlGF was assessed three times during pregnancy (at 9–13,
30–33 and 36–37 gestational weeks (GW)) and sFlt-1 two times (at
30–33 and 36–37 GW) and the sFlt-1/PlGF ratio was calculated.
Newborn weight centiles were evaluated according to INTERGROWTH-21 standards and newborns b10th centile were marked
as SGA. A receiver operating characteristic (ROC) analysis was used
to determine the accuracy and threshold of the levels of PlGF and
sFlt-1 and sFlt-1/PlGF ratio in predicting delivery of an SGA newborn.

Results

Results

Total bilirubin concentration ranged from 98 to 510 μmol/l and
UBB concentrations ranged from 0.08 to 1.57 μg/dl. The mean UBB
concentration in 17 newborns with total bilirubin concentrations
exceeding 350 μmol/l was 0.97 +/− 0.2 μg/dl. 44 infants with total
bilirubin concentration ranging from 177 to 348 μmol/l had UBB
concentration within this range, emphasizing the wide variation in
binding among infants. All babies with threshold value of UBB had
aggravating factors of bilirubin toxicity: prematurity, dehydration,
hypotrophy which illustrates the interest of the determination of
UBB.

SGA (birth weight b 10th centile) was diagnosed in 6.3% of the
newborns (30/476) and 1% (5/476) had a birth weight b 3rd centile.
ROC analysis showed that none of the parameters were able to
predict delivery of SGA b10th centile, the area under the curve (AUC)
was poor for all parameters regardless of gestational age and did not
exceed a level of 0.75. In the group b3rd centile, ROC analysis
showed a fair accuracy for PlGF at 30–33 GW (AUC = 0.796), and
good accuracy at 36–37 GW (AUC = 0.803). We determined the
optimal PlGF cut-off at 30–33 GW 223 with sensitivity 80% and
speciﬁcity 80% and at 36–37 GW cut-off 76 with sensitivity 85% and
speciﬁcity 80%, respectively.

Conclusions
Conclusions
In conclusion unbound bilirubin dosage (UBB) rather than total
bilirubin is a critical serum factor involved in brain uptake of
bilirubin and subsequent neurotoxicity, but unfortunately these
biological parameters are not available everywhere.

Maternal serum PlGF in the 3rd trimester, particularly at 36–37
GW, can predict the delivery of the SGA newborns b3rd centile, but
not SGA b10th centile, and neither sFlt-1 nor sFlt-1/PlGF ratio
improve prediction.

doi:10.1016/j.cca.2019.03.1248
doi:10.1016/j.cca.2019.03.1249
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New insights in isobutyryl glycinuria

Cell-free DNA analysis for trisomy 21 in ﬁrst-trimester twin
pregnancies
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a
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b
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Background-aim

Background-aim
Isobutyryl-CoA dehydrogenase (IBG) deﬁency is an inborn
metabolism disorder of valine, due to mutations in ACAD8 (chromosome 11q25). IBG is usually identiﬁed by neonatal screening
programs, displaying high C4 (butyrylcarnitine or isobutyrylcarnitine) values. Here we present the case of a newborn with
high C4 values. IBG, short-chain acyl-CoA dehydrogenase deﬁciency
(SCAD) or ethylmalonic encephalopathy were suspected. Plasma
acylcarnitines and urinary organic acids (OA) were requested, as well
as genetic testing in order to conﬁrm the diagnosis.
Methods
Newborn screening: dried blood spot (DBS) was collected in
Whatman 903 ﬁlter paper. Sample processing was made by MassChrom® Amino Acids and Acylcarnitines LC-MS/MS kit with derivatized
samples. Newborn screening samples and plasma sample for carnitines
were analyzed by electrospray ionization tandem mass spectrometry.
OA were analyzed by gas chromatography–mass spectrometry.
Trusight One (Illumina) sequencing panel was employed for
ACAD8 genetic testing. Bioinformatic analysis was proceeded by
Variant Studio (Illumina).
Results
C4 values on neonatal screening: 2.23 umol/L (reference values
b0.82 umol/L). A second processing of the same sample
C4:2.17umol/L. Modest plasma C4 increase: 0.99 umol/L (RV:0.02–
0.84umol/L) OA: no increase in ethylmalonic acid or isobutyryl
glycine was observed. Capilary gasometry, plasma lactate, ammonia,
aminotransferases were within the RV.SCAD and EMA were discarded. IBG persisted as a possible diagnose due to intermittent
isobutyryl glycinuria, characteristic of this disease. ACAD8 genetic
testing revealed: c.706-2A N G: single nucleotide variant known to
destroy intron 6 splice acceptor site. c.886C N T: substitution of
arginine for a premature stop codon at position 296 of the protein (p.
Arg296Ter), giving rise to a 295 amino acids truncated protein
(instead of the proper 415 amino acids protein).
Conclusions
After the increased C4 values found in combination with the
variants found in the genetic study of ACAD8, the patient was
diagnosed with IBG.
The patient remains asymptomatic and on periodic medical
review. The main interest in this case is the ﬁnding of two mutations
that could be the cause of the disease, never reported previously.
doi:10.1016/j.cca.2019.03.1250

For dizygotic twins cell-free DNA (cf-DNA) testing is more
problematic because the fetus fraction may be lower, especially
when one fetus is euploid and the other aneuploid. Published data on
the performance of cfDNA testing with Harmony test in dizyogotic
twins is very limited. The aim of this study is to evaluate cf-DNA
noninvasive prenatal screening for trisomy 21 (T21) using this
commercial test.
Methods
Between March 2016 and July 2018, standard screening for fetal
aneuploidies was performed at 10 to 13 + 6 weeks' gestation
through measurement of nuchal translucency and biochemical
analysis to assess the risk of T21. In high risk pregnants, Harmony
test was offered if the detailed ultrasound examination was normal.
In positive cases, prenatal sampling was strongly recommended to
conﬁrm the results by gold standards methods (QF-PCR and
karyotyping). Newborns phenotypes were corroborated after birth
in all cases.
Results
In this prospective study, 9496 women underwent ﬁrst trimester
screening. Of them, 197 were twin pregnancies (2,1%), being 166
bichorionic and 29 monochorionic. Seventy-four of these pregnancies (37,5%) were conceived after assisted reproductive techniques
(ART). A high risk result fot T21 was obtained in 13 women (6,5%).
Cf-DNA testing was offered to all of them and a high risk result for
T21 was obtained again in one case not conceived after ART. Invasive
sample conﬁrmed that one of the fetus was aneuploid.
Conclusions
In this study, cfDNA analysis has been done with the only test
available on the market that uses microarrays for the quantiﬁcation. It is based in targeted cfDNA analysis with DANSR assay and
FORTE analysis algorithm. Our results show that Harmony targeted
cfDNA analysis using microarray-based quantitation are feasible,
but it is possible that rates will be lower than in singleton
pregnancies. A larger number of cases are also needed to conﬁrm
these results.
doi:10.1016/j.cca.2019.03.1251
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Diagnosis of hereditary spherocytosis by ﬂow cytometry in
paediatric patients. Multicentric study

20 years experience with newborn screening for cystic ﬁbrosis in
Catalonia
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Background-aim
Background-aim
Hereditary spherocytosis (HS) is the most common inherited
anemia in Northern Europe and North America. The diagnosis of HS
in the laboratory has been based osmotic fragility test, acid glycerol
lysis time test (AGLT), cryohemolysis test and most recently eosin-5maleimide (EMA)-binding test. The dye Eosin-5-maleimide (EMA)
reacts covalently on the ﬁrst extracellular loop of band 3 protein. For
this reason, EMA labeled red blood cells (RBCs) in patients with HS
resulting in a lower mean ﬂuorescence intensity of EMA.
The aim of our study is to evaluate the utility of the EMA test for
the diagnosis of Hereditary spherocytosis in paediatric patients.
Methods
For the multicentric study 40 controls and 40 paediatric patients
were included from 7 hospitals of the Community of Madrid. The
EMA-binding test was performed as described by King et al. with
minor modiﬁcations, using a BD FACSCanto II ﬂow cytometer (BD).
The analysis was done using Inﬁnicty Software from Cytognos.
Statistic analysis was performed with SPSS software.
Results
The EMA test allowed the diagnosis of 26 Hereditary
spherocytosis, 9 silent Hereditary spherocytosis, detected an increase
of expression in one case of non-immune haemolytic anemia and in
another case of congenital stomatocytosis, without alteration in the
EMA expression in 3 other studied cases.
Signiﬁcant difference in EMA mean ﬂuorescence intensity (MFI)
results was obtained between the control groups, HS and silent HS
(p b .01). In addition, correlation was found between the degree of
the disease and EMA MFI (rs = −0.709, p b .0001) and between the
percentage of hyperchromic red blood cells and the detriment of
EMA MFI (rp = −0.771, p b .001). In 6 cases with normal osmotic
glomerular resistance test (RGO) the results using the EMA binding
test were in 3 cases of HS and in 3 other cases of silent HS.

Screening for cystic ﬁbrosis (CF) was introduced in the Catalonian
Newborn Screening Program (NBSP) in 1999. Immunoreactive
trypsin (IRT) has been the biomarker used so far. After 20 years of
experience, the results obtained are analyzed.
Methods
IRT1/ IRT2/ DNA + Sweat Test for CF-NBS was the strategy used
until 2017. In 2018, the second tier test PAP (pancreatitis-associated
protein) was introduced in our CF-NBS. A descriptive study was
carried out with the SPSS software.
Results
Dried blood spots (DBS) of 1,458,078 newborns from 1999 to
December 2018 were analyzed. The CF cumulative prevalence has
decreased from 1:5163 to 1:7302 in this time. During this period,
213 cases of CF have been diagnosed in Catalonia: 198 were detected
in the NBSP with IRT1 and/or IRT2 result above the established cutoff
(15 of them were also meconium ileus (MI)), 6 were MI with IRT1
result below the established cutoff and 9 cases were false negatives
with IRT1 result below the established cutoff. All of them were
conﬁrmed both molecularly and by a positive sweat test result.
Global sensitivity and speciﬁcity (excluding patients with MI)
was 95.3% and 99.5% respectively.
Second sample request has decreased from 2.19% (n = 1712) in
2004 to 1.04% (n = 667) in 2018. The number of families studied in
the Diagnostic Reference Clinical Units has also been reduced from
0.77% (n = 606) in 2004 to 0.22% (n = 140) in 2018.
F508del, G542X, L206 W and N1303K were the most frequent
CFTR gene mutations, with 52%, 5%, 5% and 3% allelic frequencies
respectively. We also identiﬁed 78 other mutations, but with a
frequency equal to or b1% in the population analyzed.
Conclusions

Conclusions
The determination of the EMA expression in the red blood cells
by ﬂow cytometry was a complementary methodology of great
utility in the diagnosis of HS in the paediatric cases studied. It was
more sensitive than the RGO test, allowing the conﬁrmation of cases
with classic HS and being useful to rule out other hemolytic anemias.
doi:10.1016/j.cca.2019.03.1252

Over the 20 years of experience, the CF cumulative prevalence
has decreased in approximately 1:2000 cases. This decrease could be
explained by several reasons, being one of the most important the
genetic counseling carried out on affected families since CF was
introduced in our NBSP. Along these years the methodology used to
measure the IRT concentration in DBS has improved, as well as the
strategy used in screening through the introduction of PAP as a
second tier test. These changes have considerably reduced the
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second samples requested and the number of cases of non-affected
newborns visited in the clinical units (false positives).

cytogenetic analysis in cases of negative QF-PCR results and no
ultrasound abnormalities observed.

doi:10.1016/j.cca.2019.03.1253

doi:10.1016/j.cca.2019.03.1254
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Aneuploidy detection by QF-PCR and cytogenetic study: 5 years of
clinical experience

Global strategy of implementation of caliper paediatric reference
values in a Belgian Institute

Á. Beteta-Vicente, A. Antonijuan-Parés, V. Orantes-Gallego, M.
Canyelles-Vich, M.N. Nan, J. Rives-Jiménez, M. Grau-Agramunt, J.
Mora-Brugués
Department of Clinical Biochemistry, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain

A. Ladang, C. Bertholet, L. Vranken, E. Cavalier
Clinical Chemistry Department, CHU Liège, Belgium

Background-aim
Identiﬁcation and conﬁrmation of existence of aneuploidies in
prenatal samples obtained by invasive techniques can be detected by
quantitative ﬂuorescent polymerase chain reaction (QF-PCR) and
cytogenetic analysis. QF-PCR is a reliable technique, faster and
cheaper than cytogenetics, but limited to aneuploidies on chromosomes 21, 18, 13, X and Y. The aim of the study is to assess the
accuracy of QF-PCR for aneuploidy detection in prenatal samples
obtained by chorionic villi sampling or amniocentesis.
Methods
A total of 709 prenatal samples [346 chorionic villi (CV) and 363
amniotic ﬂuids (AF)] were analyzed during the period 2014–2018.
The QF-PCR method used was Devyser® Compact v.3. Results
obtained by QF-PCR were compared with the results of cytogenetic
analysis.
Results
Using the QF-PCR technique, results were achieved in 99% of the
samples analyzed (702/709). In 7 samples (1%) non-informative
results were obtained (2 CV due to maternal contamination, 4 AF due
to hemolysis and 1 AF due to the presence of a non-informative
chromosome 13). QF-PCR detected 98.9% (88/89) of the aneuploidies
in chromosomes 21, 18, 13, X and Y diagnosed by cytogenetics. Of
these, 50 cases corresponded to Down Syndrome (T21) (34 CV, 16
AF), 21 cases to Edwards Syndrome (T18) (16 CV, 5 AF), 12 cases to
Patau Syndrome (T13) (9 CV, 3 AF), 1 case to Klinefelter Syndrome
(XXY) (CV), 2 Turner (CV) and 2 Triploidies (1AF, 1CV). The only
aneuploidy not reported (1 T21) by QF-PCR corresponded to one
non-informative AF sample due to hemolysis. Six low-grade
mosaicisms reported in the karyotype were not detected by QFPCR. The QF-PCR was crucial in 11 cases (1.5%) (8CV, 3AF) where the
cytogenetic results were non-informative due to the low mitotic
index in the cultured lines (8 cases without aneuploidy, 1 T21, 1 T18
and 1 Triploidy).

Background-aim
As part of validation of Alinity° technologies (Abbott°), we
decided to implement the paediatric reference range of the Canadian
large-scale prospective studies (the CALIPER initiative) in our
laboratories. Given that CLSI guidelines recommend to check 20
persons for each subgroup of each parameters in case of reference
range validation, this task can be really fastidious, time consuming
and very expensive. Therefore, we decided to consider a 2-step
validation to limit the number of tests. The ﬁrst step consists in a
retrospective data analysis based on our old method. Then, the
second step validates classically the parameters who failed the ﬁrst
step. This 2-step validation is based on the fact that, in the CALIPER
strategy, results were obtained on Architect° (Abbott°) and mathematically transferred to many other method (such as Cobas°).
Therefore, we considered that if results are valid in one method,
they should be valid in other ones.
Methods
27 chemistry parameters were considered for our 2-step
validation. First, for the retrospective data analysis, we compared
results obtained the last 2 years on our old method (Cobas° C6000
results (ROCHE°)) to CALIPER results. If b20% of our population did
not ﬁt in CALIPER intervals, results were considered as acceptable for
every method and CALIPER intervals were implemented for our new
method without any additional checking. For parameters where
N20% of our population was out of CALIPER data, a classical validation
was realized on our new automate (Alinity° (Abbott°)) with 20
healthy children for each subgroup.
Results
The retrospective data analysis fully validated 10 out of 27
parameters. For 5 parameters, only the b1 year group was further
validated. Therefore, the retrospective data analysis signiﬁcantly
decreased the number of tests required for validation from 2020 tests
to 1020 tests. After the classical validation step, we found 5 parameters
that did not fulﬁlled completely CLSI criterions and one parameter
where CALIPER intervals did not matched to our data (AST without PP).
Conclusions

Conclusions
The results of aneuploidy detection by QF-PCR in the prenatal
samples reported showed a very high concordance with the results
of cytogenetic analysis. In our experience, QF-PCR was a reliable
technique that allowed informing the presence or absence of
aneuploidies of greater clinical relevance in 24–48 h. Moreover, QFPCR due to the lack of false negatives may help in reducing

Our 2-step validation model facilitates validation of paediatric
reference range and signiﬁcantly decreases the number of tests
required for validation with a consistent gain of money.
doi:10.1016/j.cca.2019.03.1255
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maternal deﬁciency, previously or during the pregnancy, what can
prevent the potential neurologic damage in the newborns.

Maternal and neonatal B12 deﬁciency detected through newborn
screening in southern Spain

doi:10.1016/j.cca.2019.03.1256

I. Pérez De Algaba Fuentes, I. Castro-Vega, M.d.R. Jiménez Machado,
R. Yahyaoui Macías
Clinical Laboratory and Newborn Screening Center of Eastern Andalucia,
Málaga Regional Hospital, Spain
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Background-aim
Biochemically Vitamin B12 deﬁciency causes decreased methionine synthase and L-Methylmalonyl-CoA Mutase activity, which
results in accumulation of Homocysteine (HCY), Methylmalonic acid
(MMA) and propionyl-l-carnitine (C3). Infant vitamin B12 deﬁciency
is usually caused by maternal deﬁciency due to vegetarian diet or
pernicious anemia (intrinsic factor antibodies (FI) and/or parietal cell
antibodies (anti-CP)).The early recognition and treatment in infant
deﬁciency can prevent potentially serious and irreversible neurologic
damage. The maternal vitamin B12 deﬁciency can be detected
through the expanded newborn screening by tandem mass spectrometry (MS/MS) with the high levels of C3, C3/C2 (propionyl-lcarnitine /acetyl-l-carnitine) ratio in the dried blood spot sample
(DBS) of newborns.
The aim of this study is to evaluate the prevalence of maternal
cobalamine deﬁciency detected through expanded newborn
screening.
Methods
From January 2015 to September 2018, the acylcarnitine proﬁle of
134,614 newborns DBS were measured by MS/MS. Levels of vitamin
B12, homocysteine, FI and anti-CP were evaluated in serum samples
of mothers of the newborns with C3, C3/C2 ratio high levels in DBS
by MS/MS and also vitamin B12, homocysteine and methylmalonic
acid levels in these newborns serum samples were measured.
Results
From all the newborns screened during the period that lasted the
study, there were n = 30 with C3 and C3/C2 high levels, from which,
18 newborns and their mothers had low levels of vitamin B12. The
results of FI and anti-CP measurements in these maternal serums
were: 1)FI and anti-CP positive: n = 4; 2)Anti-CP positive and FI
negative: n = 8; 3)FI and Anti-CP negative: n = 6. High homocysteine levels were found in both, newborns and their mothers. We
found a prevalence of newborns with cobalamine deﬁciency due to
maternal B12 deﬁciency of 1: 7478.
Conclusions
Nutritional Vitamin B12 deﬁciency is usually characterized by
anemia, anorexia, irritability, failure to thrive and regression or
irreversible neurological damage. The newborns of mother with
vitamin-b12 deﬁciency could have a serious and irreversible
neurologic damage secondary at the vitamin-b12 infant deﬁciency.
In our study we found n = 18 newborns and their mothers vitaminb12 deﬁciency, of which n = 12 mothers had an autoimmune
disease (pernicious anemia) and n = 6 had a vegetarian diet or low
meat diet. This means a relative high prevalence. Through the
newborn screening in DBS it is possible to detect vitamin B12
deﬁciency and treat it with a correct diet or/and vitamin-b12
supplements for the newborns and their mothers. However, this
could be prevented by an early diagnosis and treatment of the

Vitamin D levels at birth and the risk of developing paediatric
food allergy
R. Zakariab, R.F. Greavesc, J.J. Koplina, P. Rocheb, C.J. O’malleyb, J.
Collieb, K.J. Allena
a
Murdoch Children's Research Institute, Parkville, Victoria, Australia
b
School of Health and Biomedical Sciences, RMIT University, Bundoora,
Victoria, Australia
c
Victorian Clinical Genetics Services, Parkville, Victoria, Australia
Background-aim
The prevalence of paediatric food allergy (PFA) has been
tentatively linked to vitamin D (vitD) insufﬁciency. In VictoriaAustralia, the frequency of both vitD insufﬁciency and PFA is high.
We aimed to provide a description of vitD levels at birth in the
Melbournian infant population and investigate the association
between vitD status and prevalence of PFA and eczema in early
childhood.
Methods
Infants aged between 11 and 15 months were recruited as part of
the HealthNuts study. Information on parents' ethnicity, skin type,
season of birth, environmental exposure, supplementation intake,
infant feeding practices and parents-reported eczema within the ﬁrst
year of life was collected. Participants were examined for food
allergy. Infants with both a positive food challenge and a skin prick
test or elevated speciﬁc IgE level were considered food allergic. The
level of 25-hydroxy vitD at birth was measured retrospectively, by
LC-MS/MS, from the infant's newborn screening dried blood spot
card.
Results
VitD was measured for 2615 participants; 49% female. From this
cohort, 94% were born at term with 59% from Australian born
parents, and 14% having challenge-proven food allergy by 12 months
of age. Dried blood spot vitD levels were; δ 25 nmol/L in 51%, 25–50
nmol/L in 34% and N 50 nmol/L in 15%. As expected, vitD levels
differed by season of birth, and were higher in infants with a history
of maternal vitD supplementation. However, there was no signiﬁcant
association between the levels of vitD and PFA or eczema. VitD levels
were not affected by the parents' country of birth, gestational age nor
gender.
Conclusions
This large population study conﬁrms a signiﬁcant rate of vitD
inadequacy among infants born in Victoria. Further prospective
studies are required to determine if age-adjusted decision limits for
infants are required. Current evidence supports the feasibility of safe
sun exposure and season-focused supplementation during pregnancy and early infancy, but further studies are required to deﬁne
recommendations for optimal dosage and timing of supplementation. However, the outcomes of this study did not provide any
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evidence of association between vitD levels at birth and prevalence
of food allergy in early childhood.
doi:10.1016/j.cca.2019.03.1257
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Stability of newborn screening markers in dried-blood spot: The
innovative imagene solution
S. Amintase, D. Coudya, D. Cheillang, R. Garnotelc, J. Perinid, M.
Audrainf, S. Tuffetb, S. Meslie
a
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b
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c
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Hôpital Maison Blanche, France
d
Laboratoire de Dépistage Périnatal et Biochimie Spécialisée, CHRU de
Lille, France
e
Service de Biochimie, Secteur maladies héréditaires du métabolisme et
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f
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g
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Background-aim
In France, 5 diseases are subject to newborn screening using
biological tests on dried blood spots (DBS): phenylketonuria,
congenital hypothyroidism, congenital adrenal hyperplasia, cystic
ﬁbrosis and sickle cell disease. Since June 2011, the French National
Authority for Health (HAS) recommends the expansion of the
newborn screening program to Medium-chain acyl-CoA dehydrogenase deﬁciency (MCADD). Since 2013, AFDPHE (Association
Française pour le Dépistage et la Prévention des handicaps de
l'Enfant) recommends to store residual blood spots (RBS) at +4 °C
and at least one year after the newborn screening has been
completed. RBS constitute an important resource for DNA testing,
post mortem investigations, validation new analytical methods and
for epidemiological studies. IMAGENE, an innovative biotechnology
company has developed a new and unique storage technology which
preserves biological samples at room temperature (RT) in a stainlesssteel microcapsule sealed hermetically. Stabiospot study is designed
with 3 major goals: To assess neonatal screening biomarkers proﬁles
of stability and sensibility to heat and humidity; Validate AFDPHE
recommendations for RBS storage; Evaluate IMAGENE capsule
performances for RBS conservation.
Methods
The study includes 29 biological markers (carnitine (C0),
acylcarnitines, amino acids, hemoglobin S, immunoreactive trypsinogen (IRT), thyroxine (T4), thyroid-stimulating hormone (TSH), 17〈–hydroxyprogesterone (17-OHP). We performed two accelerated
degradation studies (1 and 2) where DBS were stored for one month
with different conditions of humidity / temperature, inside or
outside of IMAGENE capsule. In a long-term conservation study (3),
the stability of 29 Paired set of DBS samples were stored either at
−20 °C and + 4 °C in low humidity (Zip sealed bags with dessicant
card) and at room temperature (RT) in IMAGENE microcapsule.

Results
Accelerated degradation studies results suggest that the 29
biomarkers present a huge heterogeneousness of stability and
sensitivity proﬁles to both humidity and temperature. Methionine,
free carnitine and HbS seems to be most labile compounds.
Consequently, for an efﬁcient preservation of biomarkers, DBS
samples should be transported and stored in low humidity and low
temperature conditions. Study 3 results allow us to validate AFDPHE
recommendations for RBS storage. If conservation period does not
exceed one year, a storage at +4 °C in zip sealed bag with dessicant
ensure biomarkers stability, except for HbS. Finally, both accelerated
and long-term degradation studies show that IMAGENE's capsule
offer very good performances for RBS conservation, equivalent to
those of freezing (−20 °C).
Conclusions
In conclusion, Stabiospot study allow us to validate AFDPHE
recommendations for RBS conservation and at the same time to
highlight IMAGENE's minicapsule protective performances. Thanks
to a low energy consuming storage, a reduced storage volume and a
good trackability of samples, IMAGENE's technology offer an
innovative solution for RBS conservation, particularly for long-term
sample storage and constitution of biobanks.
Acknowledgments to Marc-Antoine FOURE, Clinical Study Coordinator PerkinElmer Diagnostic France & Finland, for his support.
doi:10.1016/j.cca.2019.03.1258
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Medical input of blood ratio sﬂt-1/PLGF for pre-eclampsia
diagnosis: Analytical study in the university Hospital CroixRousse in Lyon
E. Galofaroa, L. Lacaillea, C. Huissoudb, B. Poggia
a
Hospices Civils de Lyon, LBMMS, Service de biochimie Hôpital de la
Croix Rousse, France
b
Hospices Civils de Lyon, Service de gynécologie obstétrique Hôpital de
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Background-aim
In France, nearly 5% of pregnancies lead to pre-eclampsia. The
vital prognosis of the mother and fetus are at stake within 10% of
cases, which ranks this pathology as the second cause of maternal
mortality. Currently, biologic diagnosis is based on a blood pressure
higher than 140/90 mmHg (SBP/DBP), and a proteinuria output
higher than 300 mg per day. For a few years, we have discovered two
other predictive biomarkers involved in the pathogenesis of preeclampsia: sFlt-1, soluble Vascular Endothelial Growth Factor
receptor, and PlGF, Placenta Growth Factor. The sFlt-1/PlGF blood
ratio measurement categorizes women according to their risk to
develop pre-eclampsia, and allows appropriate and fast medical
cares. Current medical data indicates that a ratio lower than 38 is a
low risk to develop a pre-eclampsia. In the opposite, a ratio higher
than 85 shows a high risk to develop pre-eclampsia. The hypothesis
of our study is blood concentration of new biomarkers sFlt-1 and
PlGF has a medical input for the diagnosis of pre-eclampsia, with
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better robustness than proteinuria output and blood pressure. The
aim of our study is to prove that input and to conﬁrm its robustness.
Methods
The studied population is pregnant women after their twentieth
week of amenorrhea, with or without clinical and/or imaging signs of
pre-eclampsia. The data were collected from June to October 2018, in
the University Hospital Croix-Rousse in Lyon, France. 80 veinous
blood samples were collected with dry tubes BD VACUTAINER®, and
sFlt-1 and PlGF rates were measured with a Cobas Roche e411®
analytical system. 24 h proteinuria output and average blood
pressure have been collected at the same time. Positive Predictive
Value (PPV), Negative Predictive Value (NPV), sensibility and
speciﬁcity have been determined. Usefullness of sFlt-1/PlGF ratio
have been compared to the current biomarkers, 24 h proteinuria and
blood pressure, as the reference for the biological diagnosis of preeclampsia.
Results
The average age of patients is 31,8 years old (min: 21; max: 37).
The average gestational age is 31,9 weeks of amenorrhea (min: 21;
max: 37). Among the 80 collected samples, seven are not available
due to a lake of data about proteinuria and blood pressure. The
remaining 73 serums were collected from 55 different patients.
Within these 55 patients; 14 whose ratio was between 38 and 85
were removed (uncertainty zone). sFlt-1/PlGF ratio were higher than
85 for 26 patients, among whom, 13 (50%) showed positive
proteinuria and high blood pressure, 1 (4%) showed positive
proteinuria and a treated hypertension, 6 (23%) showed a positive
proteinuria without high blood pressure and 6 (23%) showed nor
proteinuria nor high blood pressure. 15 patients showed a sFlt-1/
PlGF ratio lower than 38; 10 of them (67%) showed nor proteinuria
nor high blood pressure, 1 (6,5%) showed a signiﬁcant proteinuria
without hypertension, 3 (20%) showed positive proteinuria and a
treated hypertension and 1 (6,5%) has positive proteinuria due to a
gestational diabetes and hypertension known for years.
Conclusions
Results of the statistical tests for the sFlt-1/PlGF ratio versus the
current biomarkers are 83% sensitivity, 65% speciﬁcity, 77% PPV and
73% NPV. Discussion raises the issue of the low speciﬁcity: among the
6 patients with a ratio higher than 85 without proteinuria or
hypertension, 5 had clinical signs of pre-eclampsia and 4 have been
prematurely delivered; which highlights the medical input of this
ratio. That means that sFlt-1/PlGF ratio would be more sensitive than
current markers. It also could help for the diagnosis of patients
suffering from gestational diabetes with a positive proteinuria and/or
a high blood pressure known for years. Another study, with a bigger
recruitment is necessary to conﬁrm those points.

a

Centre National de Référence en Hémobiologie Périnatale (CNRHP),
Hôpital Saint Antoine, AP-HP, Paris, France
b
Centre National de Référence en Hémobiologie Périnatale (CNRHP),
Hôpital Trousseau, AP-HP, Paris, France
Background-aim
The CNRHP is dedicated to biological and clinical diagnosis and
treatment of feto-maternal red blood cells incompatibilities which
can result in haemolytic disease of the fetus and newborn (HDFN).
This disease is characterized by anemia and hyperbilirubinemia
which may lead to fetal hydrops, kernicterus or death. Four
antibodies are associated with severe fetal disease: anti-RH1, antiRH4, anti-RH3 and anti-KEL1.
Since the discovery of free fetal DNA into peripheral maternal blood,
non-invasive prenatal determination of fetal RHD genotype on maternal
blood is used in the management of pregnancies of RH-1 women.
Review of non-invasive fetal genotypes used in CNRHP in
determining of the feto-maternal RH1, KEL1, RH4 or RH3 incompatibility status in order to spare a speciﬁc antenatal monitoring.
Methods
To identify fetuses at risk for HDFN, we use: Free DNA fetal kit
RHD® CEIVD from Jacques Boy for RHD genotyping, a homemade
method for KEL1 genotyping and an adapted published method
(Finning et al. Transfusion, 2007, 47: 2126–33) for RHc or RHE
genotyping.
Fetal genotype results were compared with the phenotype of the
red blood cells of the babies at birth.
Results
Over 2 years in CNRHP,
− 431 non-invasive fetal RHD genotypes from allo-immunized antiRH1 women were done (306 positive fetuses, 32 undetermined,
29 negative non-conﬁrmed and 64 negative conﬁrmed).
− 128 non-invasive fetal KEL1 genotypes from allo-immunized antiKEL1 women were done (34 positive conﬁrmed fetuses, 6
undetermined, 16 positive non-conﬁrmed, 22 negative nonconﬁrmed and 50 negative conﬁrmed).
− 190 non-invasive fetal RHc genotypes from allo-immunized antiRH1 women were done (150 positive fetuses, 1 undetermined, 10
negative non-conﬁrmed and 29 negative conﬁrmed).
− 130 non-invasive fetal RHE genotypes from allo-immunized antiRH1 women were done (66 positive fetuses, 1 undetermined, 17
negative non-conﬁrmed and 47 negative conﬁrmed).
For 21,5% of the allo-immunized women, the pregnancy was
compatible and no speciﬁc antenatal monitoring was necessary.
Conclusions

doi:10.1016/j.cca.2019.03.1259
Non-invasive fetal red blood cell genotype is a powerful tool to
diagnose a feto-maternal red blood cells incompatibility and allows
to legitimize a costly and heavy speciﬁc antenatal monitoring.
W340
doi:10.1016/j.cca.2019.03.1260
Use of non invasive prenatal fetal blood group genotyping in the
monitoring of allo-immunized pregnant women: Experience of
the french national center for perinatal hemobiology (CNRHP)
N. Da-Silvaa, S. Huguet-Jacquota, H. Delabya, C. Toly-Ndoura, O.
Oudina, P. Sauleta, M. Mordiera, S. Disdiera, A. Corteyb, A. Maillouxa
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Reference values of haemoglobins A and F in newborns according
to gestational age

Maternal metabolic defects detected through expanded newborn
screening in Catalonia
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Background-aim
Adult and fetal hemoglobin (HbA and HbF, respectively) levels
change throughout pregnancy. Knowledge of the reference relative
percentage values, by gestational week (GW) at the time of birth
is important to make correct assessment and validation of the
results for this analysis within the Newborn Screening Programs
(NBSP). The aim of this work is to calculate the relative
percentages of HbA and HbF in the newborn (NB) according to
gestational age.
Methods
Dry blood spots received from NBs between January 2015 and
December 2018 were analyzed by capillary electrophoresis
(Capillarys 2 Neonat Fast™,Sebia S.A., France). The 2.5th and 97.5th
percentiles of the analyzed population were calculated and divided
into ﬁve groups according to GW.
Results
Samples of 270,694 newborns between the 24th and 42nd GWs
were analyzed between January 2015 and December 2018. Samples
fulﬁlling any of the following criteria were excluded from the study:
1) those extracted post-transfusion of red blood cells in the NB
(0.27%, n = 740); 2) positive detections for sickle cell disease, HbC in
homozygosis or beta thalassemia major (0.03%, n = 100); 3)
presence of some fraction of mutated beta globin: HbS, HbC, HbE,
HbD, other Hb (1.06%, n = 2882); 4) NB with sample taking after 7
days of life (0.92%, n = 2506); or 5) samples with missing data or
outliers (4.77% n = 12,912). After these exclusions, a total of 251,554
samples were included in the study.
The reference values obtained for the relative percentages of HbA
and HbF according to GW were as follows: % HbA: b 30 GW (3.9–9),
n = 715; 30–33 GW (5.1–13.2), n = 2731: 34–36 GW (6.7–19.7), n
= 13,423; 37–38 GW (11.3–29.8), n = 56,018; N 38 GW (13.1–40.4),
n = 178,667. % HbF: b 30 GW (91.1–96.1), n = 715; 30–33 GW
(86.7–94.8), n = 2731; 34–36 GW (80.2–93.3), n = 13,423; 37–38
GW (70.1–88.7), n = 56,018; N 38 GW (59.3–86.8), n = 178,667.
Conclusions
1. The HbA percentage in NBs increases according to GW, while
the HbF percentage decreases. 2. Knowing this data facilitates the
validation and interpretation of Hb analysis in the ﬁeld of NBS. 3. The
implementation of these reference values could result in a decrease
in requests for second samples in preterm NBs.
doi:10.1016/j.cca.2019.03.1261

Background-aim
Expanded newborn screening (NBS) program of Catalonia
includes the detection of 20 inborn errors of metabolism. Moreover,
other disorders can also be detected by the analysis of common
biomarkers included in the panel used. Among all diseases detected,
some can be of maternal origin and the identiﬁcation of afected
mothers can be achieved. Our aim was to analyze maternal defects
detected by our program during the last six years and its repercussion.
Methods
Dried blood spots of 403.986 newborns were analyzed between
2013 and 2018. Amino acids and acylcarnitines were analyzed by
tandem mass spectrometry (MS/MS).
Results
From a total of 306 positive detections (excluding phenylketonuria),
168 cases with methylmalonic aciduria and/or homocystinuria were
identiﬁed, of which 98 were maternal vitamin B12 (vit. B12)
deﬁciencies. Moreover, 14 cases with low carnitine (C0) levels were
also detected that resulted in 7 maternal primary carnitine deﬁciencies.
Both, vit. B12 and C0 come partially from diet, so, in breastfed infants,
deﬁciencies in the mother will be reﬂected in the child. Clinical
manifestations can be severe if vit. B12 deﬁciency is not detected and
treated, and also, C0 deﬁciency can lead to weakness, hypoglycemia or
cardiomiopathy. Treatment for both diseases (vit.B12 or C0 supplementation) were administered to the mothers of our study. Moreover,
26 3-methylcrotonylglicinuria were also detected, of which 8 were
maternal. In our group, most of neonates and mothers were asymptomatic, although severe clinical presentations have been described.
Another interesting case of a mother of a child with elevated butiril/
isobutirylcarnitine and ethylmalonate in urine was identiﬁed, who
refereed weakness and whose plasma acylcarnitine proﬁle was
compatible with multiple acil-CoA dehydrogenases deﬁciency.
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Conclusions
NBS program results a potential way to identify maternal metabolic
defects. Its detection permits a beneﬁt for the mothers with the
implementation of a treatment preventing or improving clinical
manifestations. In addition, preventive measures can be adopted for
future pregnancies. On the other hand, the high incidence of maternal
vit. B12 deﬁciency lead to the health authorities to recommend vit. B12
supplementation in vegetarian pregnants.

determinations of fßhCG and PAPP-A were carried out in a
DelﬁaXPress (PerkinElmer). Central laboratory is accredited by the
ISO15189 standard for both markers since 2009.
LifeCycle3.0 (PerkinElmer) was used as the calculation engine. It
is considered that the risk is high if it is higher than 1: 250,
calculated on the estimated date of delivery. The multidisciplinary
monitoring of all cases is carried out until delivery. Both the Obstetric
and Genetics units personal records in the application the outcome
of the pregnancy and the results of the performed invasive tests,
respectively.

doi:10.1016/j.cca.2019.03.1262
Results
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Ten years of prenatal aneuploidy screening program with
combined ﬁrst-trimester test in a multicentric unit
B. Prietoa, Ó. Vegaa, F. Fernándeza, E. Martínez-Morilloa, M. Viejoc, F.
Morenob, F.V. Álvareza
a
Servicio de Bioquímica, AGC Laboratorio de Medicina, Hospital
Universitario Central de Asturias, Oviedo, Spain
b
Servicio Obstetricia, Hospital Universitario Central de Asturias, Oviedo, Spain
c
Unidad de Genética, Hospital Universitario Central de Asturias, Spain
Background-aim
The SEQC-ML commission of Prenatal Diagnosis has emphasized
the interest of establishing and evaluating the quality of the ofﬁcial
programs of prenatal screening of aneuploidies. The need is even
greater in the face of the growing social demand to implement
strategies in public health that incorporate DNA analysis in maternal
plasma. The aim of the present study was the retrospective
evaluation of the ﬁrst ten years of a strategy of prenatal screening
of aneuploidies, with combined test in the ﬁrst trimester of
pregnancy, in a multicentric unit.
Methods
Between 2007 and 2016, 46,696 pregnant women participated in
the program. The combined test is carried out in two steps: 1.
Measurement of biochemical markers between 9 + 0 and 13 + 6
weeks of gestation, centralized in a single laboratory for the 7
sanitary areas of the unit. 2. Ultrasonic measurement of nuchal
translucency when the fetal caudal cranial length is between 45 and
84 mm, decentralized in the Obstetrics unit of each area hospital. The

Combined screening test has been completed in 94.8% of the
recruited pregnant women (n = 44,264) and the outcome of 97% of
the complete screenings is known. Early spontaneous abortion is the
cause of N50% of incomplete screening tests.
The overall effectiveness of the strategy has been evaluated in
42,306 complete screenings (95.6%), corresponding to live births and
caryotyped miscarried babies during the ﬁrsst 10 years of program.
The overall detection rates were 86.3% and 78.2% for trisomy 21 and
18, respectively. The percentage of false positives was 3.0%. There has
been a considerable improvement in detection during the last 4
years, highlighting the reference area with 97% detection for 3.6%
false positives. Seventy percent of the affected fetuses presented a
combined risk higher than 1:50. The result in 99% of pregnancies that
underwent invasive tests is known, with a 0.75% post-test abortion.
There has been an increasing use of DNA tests in maternal blood,
despite not being until now included in the portfolio of our local
public services.
Conclusions
The periodic evaluation of a population screening program in
public health services is essential to identify points of quality
improvement and implement emerging strategies.
Knowledge of the efﬁcacy of combined screening has allowed us
to defend the incorporation into the program of a contingent
strategy, with DNA in maternal plasma, based on our own costeffectiveness studies, as well as the uniﬁcation of the two preexisting screening units, which will increase equity in our community of pregnant women.
doi:10.1016/j.cca.2019.03.1263
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Neurological and laboratory ﬁndings in patients with systemic
sclerosis

Multiple sclerosis diagnosis: Utility and concordance in the
laboratory
^

D. Bartolovica, P. Ostojicb, S. Stankovica
a
Center for Medical Biochemistry, Clinical Center of Serbia, Belgrade, Serbia
b
Institute of Rheumatology, Belgrade, Serbia

M. Ortiz Espejo, A. Moyano MartÍnez, C. Esparza Del Valle, R. GarcÍa
Sardina, S. Diez Espiga, N. FaÑanÁs RodrÍguez, M. Iturralde Ros, A.
Maiztegi Azpitarte, L. MuÑoz Arduengo
Análisis Clínicos, Hospital Universitario Marqués de Valdecilla, Santander, Spain

Background-aim
Neuropathic pain is caused by damage or disease affecting the
nervous system. It could be episodic (paroxysmal) or continuous.
Neuropathic pain is classiﬁed as peripheral or central. Systemic
sclerosis (SSc) is a chronic connective tissue disease. It is characterized by overproduction of collagen and deposition into the internal
organs and skin. Pain is very common symptom in SSc. Pain in SSc
correlates with disability, impaired hand function and tiredness. The
aim of this study was to examine the relationship of neurological
ﬁndings with glicolised hemoglobin A1C (HbA1C) and cobalamin
(vitamin B12) levels in patients with SSc.
Methods
Forty two consecutive patients with SSc (38 women and 4 men)
were screened for neuropathic pain in upper and lower extremities
using PainDetect questionnaire. Electroneurography (ENG) used for
conﬁrmed polyneuropathy. HbA1C and vitamin B12 were determined by commercial assays.

Background-aim
Multiple sclerosis (MS) is a chronic inﬂammatory demyelinating
disease presented with multiple focal lesions in central nervous
system. Clinical diagnosis is based on the presence of at least one
clinical episode compatible with MS, the objective demonstration of
lesions in the white matter by Magnetic Resonance (MRI) and the
exclusion of other processes.
Laboratory helps the diagnosis with the study of the cerebrospinal ﬂuid (CSF), which reports the inﬂammatory state of the brain and
the alteration of the blood-brain barrier.
The presence of IgG Oligoclonal Bands (BOC) in CSF and not in
serum, together with the elevation of the IgG Index, suggests the
intrathecal IgG synthesis.
IgG INDEX = (IgGCSF/IgGserum)/(AlbCSF/Albserum); Reference
value: 0.0–0.7.
The present work tries to evaluate the usefulness of the
isoelectric focusing (IEFQ) of BOC, the determination of the IgG
index and the concordance between both tests.

Results
Methods
Eleven patients (26.2%) with SSc had signiﬁcant symptoms of
neuropathic pain in extremities. Mean age was 59 ± 5.5 years, mean
disease duration 8.5 ± 7.3 years. Polyneuropathy had 10/11 (90.9%) of
patients. Polyneuropathy could be conﬁrmed by electroneurography in
four out of ten SSc patients with typical neurological ﬁndings for
polyneuropathy. All patients with SSc and neuropathic pain had normal
HbA1C value (b6%, b42 mmol/L) and normal value of vitamin B12 (191–
^
^
663 ng/L).
Conclusions
The association of polyneuropathy in patients with SSc and levels
of HbA1C and vitamin B12 was not identiﬁed. It can be hypothesized
that determination of HbA1C and vitamin B12 is not useful for
diagnostic polyneuropathy in patients who suffer from SSc.
doi:10.1016/j.cca.2019.03.1265
0009-8981/$ – see front matter

We had performed a sweep in the laboratory database of the CSF
samples received between Jan 2017 and Dec 2018, which had been
performed Isoelectric focusing (IEFQ, Sebia®) and IgG index
(nephelometry, Siemens®). The clinical history of the patients was
reviewed.
Results
We analyzed 280 samples of patients with symptoms suggestive
of MS.
In 61 samples concordance was found between the pathological
IgG index and the presence of BOC in the IEFQ. Likewise, concordance
was found in 194 samples with non-pathological IgG index and the
absence of BOC in the IEFQ.
However, we found some discrepancies:
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- 21 samples presented positive IEFQ against a non-pathological IgG
index. When reviewing the clinical history, 6 of these patients met
clinical and radiological criteria, being diagnosed with MS.
- 4 samples presented pathological IgG index (N0.70) with negative
^
IEFQ. Reviewing the history, we saw that only one of them was
diagnosed of MS.
Conclusions
Isoelectric focusing for the determination of IgG BOC in CSF
constitutes the “gold standard” for the laboratory study of MS. However,
not all patients with MS present BOC in CSF. In this way, the
determination of the IgG index can provide information often necessary
to carry out a correct interpretation and subsequent diagnosis.
Although the existence of pathological ﬁndings in CSF is
dispensable with the latest MS diagnostic criteria, IEFQ and IgG
index represent an aid when the diagnosis is not clear.
doi:10.1016/j.cca.2019.03.1266

W347
Innovative measurements for improved diagnosis and management of neurodegenerative diseases
M. Quagliae, S. Canof, V. Delatourd, C. Divietoc, A. Fillmerd, L.
Goeschelb, S. Lehmanna, J. Meling, S. Pange, G. Veronah
a
Centre Hospitalier Universitaire de Montpellier, Spain
b
Charite – Universitaetsmedizin Berlin, Germany
c
Insituto Nazionale di Ricerca Metrologica, Italy
d
Laboratoire National de Métrologie et d'Essais, France
e
LGC Limited
f
Modus Outcome Limited
g
RISE Research Institutes of Sweden, Sweden
h
University College London, United Kingdom
Background-aim
Development of novel therapies for Alzheimer's Disease (AD) is
constrained by the lack of available methods for preclinical diagnosis,
despite extensive research on biomarker identiﬁcation. The EMPIR
NeuroMET project unites National Measurement Laboratories, clinicians and academics, to overcome limitations in measurement
methods and provide a better understanding of how to improve,
combine and analyze measurements in AD diagnosis and treatment.
Comparability through SI (System of International Units) traceability
and uncertainty analysis is an, as yet, unmet requirement for
regulatory approval of biomarkers, patient centred outcome measures, clinical thresholds and new therapeutic drugs.
Methods
Liquid Chromatography Mass Spectrometry (triple quadrupole
and quadrupole time of ﬂight), Immunoassays (MSD), digital PCR
and magnetic resonance imaging and spectroscopy (7 T), Rasch
model analysis.
Results
We will report on:
• Multimodal statistical analysis on blood, CSF and saliva biomarkers data
from the NeuroMET cohort generated by using mass spectroscopy and

•

•

•

•

immunoassay platforms, including a novel immunoassay approach to
overcome matrix effects when relative quantiﬁcation is not sensitive
enough. A new digital PCR approach was developed to assess
microRNAs quantities in blood to compare with established biomarkers.
Progress towards the development of mass spectrometry reference
measurement procedures traceable to the SI for t-tau and 〈synuclein in cerebrospinal ﬂuids.
Development of ultrahigh ﬁeld Magnetic Resonance Imaging and
Spectroscopy protocols for increased spatial and spectral resolution
and decreased uncertainty, and their application to the NeuroMET
cohort.
Improved cognitive assessment protocols, with improved metrological evaluation of cognitive performance scores and the development of construct speciﬁcation equations for various cognitive
protocols and biomarkers.
Potential relationships between volumes of AD-related brain structures
and neurometabolite concentrations with measured cognitive function.

Conclusions
Improved reference methods to underpin the production of
calibrators and improve measurement comparability of established
biomarkers has the potential to further the understanding of AD and
boost research for disease modifying therapies. Here for the ﬁrst time
we demonstrate the advantages of multidisciplinary metrological
approaches for the validation of biomarkers and the deﬁnition of
clinical and cognitive assessment thresholds.
doi:10.1016/j.cca.2019.03.1267

W348
Differentional diagnosis of CNS diseases – Importance of cerebrospinal ﬂuid proteins detection
D. Vukosavljevica, L. Bumbasirevicc, M. Stojanovb
Center of Medical Biochemistry, Clinical Center of Serbia, Belgrade,
Serbia
b
Department of Medical Biochemistry, Faculty of Pharmacy, University
of Belgrade, Belgrade, Serbia
c
Institute of Neurology, Clinical Centre of Serbia, Belgrade, Serbia

a

Background-aim
The differential diagnosis between inﬂammatory and non-inﬂammatory diseases of CNS includes CSF quantitative measurements of
immunoglobulin and albumin concentrations and their comparison to
the serum. For that purpose we estimated the concentrations of
albumin and immunoglobulin G both in CSF and serum of patients with
inﬂammatory and non-inﬂammatory diseases of CNS.
Methods
Blood samples were drawn without anticoagulant and centrifuged
(3000 g for 10 min at 4 °C), and serum was harvested. All samples were
stored at −20 °C before being processed. Albumin and IgG were
measured in serum and unconcentrated CSF by immunoturbidimetry
using Turbitimer (Dade-Behring) with calibrators and internal controls
provided by Dade-Behring and according to manufacturer's recommendations. In parallel, these parameters were determined and compared
within group of patients with inﬂammatory disease (n = 20), noninﬂammatory disease (n = 20), as well as the control group (n = 20).
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Results
The obtained data were statistically evaluated by nonparametric
Mann-Whitney test. The values of calculated CSF/albumin ratio have
shown signiﬁcant differences between the both patient groups and the
control one (p b .001). It proves that in each examined group the blood
brain barrier is damaged. For the assessment of intrathecal IgG synthesis
we have calculated both IgG/albumin index and Schuller index. The
comparison of the values obtained for patients with non-inﬂammatory
diseases to the control one, revealed no statistically signiﬁcant
differences (p N .05). On the contrary, signiﬁcant difference have been
observed between the group with inﬂammatory diseases and the
control (p b .05), proving the existence of IgG intrathecal synthesis.

severity was measured by Beck Depression Inventory. Childhood
Trauma Questionnaire was used to assess early adversities. Cognitive
performances were assessed by the Wisconsin Card Sorting and the
Conners' Continuous Performance tests.
Results
MDD patients with ECA had signiﬁcantly higher serum triglyceride concentrations compared to those without ECA (P b .05) and to
HC (P b .05). MDD patients with ECA had signiﬁcantly lower serum
HDL-cholesterol concentrations compared to the MDD patients
without ECA (P b .05). ECA had a negative effect on neurocognitive
functions.

Conclusions

Conclusions

This ﬁnding conﬁrms the existence of IgG synthesis as a response
to the infectious agents. The difference between IgG indexes within
patients with inﬂammatory and non-inﬂammatory diseases was
statistically signiﬁcant, proving the applicability of this method for
differential diagnosis.

After controlling for symptom severity, ECA was found to be a
strong predictor of serum lipid alterations, and it positively
correlated with the cognitive dysfunctions. Several, inter-correlated
pathways mediate the undesirable effect of ECA on the course and
outcome of MDD.

doi:10.1016/j.cca.2019.03.1268
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Early childhood adversity and serum lipid proﬁles in major
depression: Correlations with cognitive functions
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a
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b
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Background-aim
Early childhood adversity (ECA) is a strong predictor of the
development of major depressive disorder (MDD) in adulthood, but
not all depressed patients experience ECA during their development.
Cardio-metabolic diseases and cognitive deﬁcits often coincide in
MDD and worsen its course and outcome.
Aim: To measure serum lipid composition of MDD patients with
and without severe ECA; and to explore the effect of ECA and serum
lipids on neuro-cognition.
Methods
Participants: Three groups matched in age, gender and lifestyle
were examined: MDD patients with severe ECA (n = 21), MDD
patients without ECA (n = 21), and healthy controls (HC, n = 20).
Methods: Serum levels of total cholesterol (TC), low-density
lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol
(HDL-C), triglycerides were measured on a fully automated clinical
chemistry analyzer (Roche Modular analyzer, module P800). MDD

This work was ﬁnancially supported by the following grant
agencies: EU Social Funds (EFOP-3.6.2-16-2017-00008, “The role of
neuro-inﬂammation in neurodegeneration: from molecules to
clinics” and GINOP-2.3.2.-15-2016-00050, “PEPSYS”) and by the
Hungarian Brain Research Program (KTIA_NAP_13-2-2014-0019
and 20017-1.2.1-NKP-2017-00002).
doi:10.1016/j.cca.2019.03.1269

W350
Can low cerebrospinal ﬂuid S-100 protein concentration indicate
the presence of unruptured intracranial aneurysm? – A preliminary study
J. Kamińskaa, O.M. Koper-Lenkiewicza, K. Sawickib, M. Jadeszkob, J.
Tomaszewskac, Z. Mariakb, J. Matowicka-Karnaa, V. DymickaPiekarskaa
a
Department of Clinical Laboratory Diagnostics, Medical University of
Bialystok, Białystok, Poland
b
Department of Neurosurgery, Clinical Hospital of the Medical University of Bialystok, Białystok, Poland
c
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Background-aim
Research indicated that serum concentrations of interleukin-6
(IL-6) and S-100 protein increase after aneurysmal subarachnoid
haemorrhage. However in the available literature there are no
studies concerning the evaluation of IL-6 and S-100 protein
concentrations in patients with unruptured intracranial aneurysm
(UIA).
The aim of the study was the evaluation of IL-6 and S-100 protein
concentrations in patients with unruptured intracranial aneurysm (N =
11) as compared to control non-aneurysmal individuals (N = 13).
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Methods
IL-6 and s100 protein concentrations were measured in cerebrospinal ﬂuid (CSF) and serum on the Cobas e411 biochemical analyzer
(Roche Diagnostics).
Results
In UIA patients median CSF IL-6 concentration (4.9 pg/ml) was a
little higher compared to control group (4.7 pg/ml) (P N .05). Median
serum IL-6 concentration in UIA individuals (3.6 pg/ml) was lower in
comparison to control subjects (4.6 pg/ml), however obtained
difference was also not signiﬁcant. Median CSF S-100 protein
concentration in UIA patients (1.50 ng/ml) was statistically lower
compared to control group (2.63 ng/ml) (P = .02). Median serum S100 protein concentration in UIA patients was similar to that
obtained in non-aneurysmal patients (0.08 ng/dl vs. 0.07 ng/dl).
Moreover, in UIA patients as well as in control individuals IL-6 and S100 protein concentrations in CSF were higher compared to values
obtained in serum, but only for S-100 protein the differences were
signiﬁcant (P b .001).

with ALS. We collected data about patients' characteristics, disease
type and duration, NGS and Sanger properties.
Results
We considered in our evaluation data about 2109 ALS patients
evaluated in 13 studies. Overall 62 different gene were evaluated, of
these main frequent are FUS, OPTN, SETX, VCP analyzed in 9 different
studies, ANG, CHMP2B, DCTN1, FIG4, PFN1, SOD1, TARDBP, UBQLN2
and VAPB analyzed in 8 different studies. All studies reported known
or novel variants. All mutations detected with NGS sequencing were
conﬁrmed by Sanger sequencing. Only 3 studies compared NGS and
Sanger results. NGS detected potentially pathogenic mutations in
45% of fALS and 5% of sALS cases, and identiﬁed variants of unknown
signiﬁcance in 30% and rare potentially deleterious variants in 73% of
ALS patients. Sanger revealed mutation in about 24% and 4% of fALS
and sALS cases, respectively. In one study neither NGS nor Sanger
revealed mutations in patients evaluated. One study reported that
the overall detection rate of pathogenic mutations was higher for
NGS (12%) than Sanger.
Conclusions

Conclusions
Decreased CSF S-100 protein concentration may be a potential
circulating indicator of the unruptured intracranial aneurysm
presence. CSF values for tested proteins were higher to that obtained
in serum. The evaluation of IL-6 and S-100 protein concentrations in
the serum was not useful in differentiating aneurysmal from nonaneurysmal patients. However, our study population was small in
size and additional research should be carried out on a larger study
group.
doi:10.1016/j.cca.2019.03.1270

W351
The beneﬁt of next generation sequencing to identify amyotrophic lateral sclerosis genes associated. From evidence to patients
counseling

NGS seems to be promising for the diagnosis of both fALS and
sALS in routine practice, and its advantages are in the speed and in
lowest sequencing costs, but counseling patients could be complicated due to frequent variants of unknown signiﬁcance.
doi:10.1016/j.cca.2019.03.1271
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Epileptic encephalopathy with phenotype pseudo-Dravet and
missense mutation in the GRIN2A gene
M.J. Aguilar-Castillob, N. Ciano Petersena, T. De Haro Romerob, A.
Spuchb, G. De Vicenteb, F. Garrido Torres-Pucholb, P.J. Serrano-Castroa
a
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b
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Background-aim

V. Pecoraro, C. Carone, T. Trenti
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Background-aim
Amyotrophic lateral sclerosis (ALS) is a devastating neurodegenerative disease affecting motor neurons. Around 10% of ALS cases are
familial (fALS), while the remaining 90% are sporadic ALS (sALS). ALS is
a genetic disease and the hexanucleotide repeat (GGGGCC) expansion
in the C9orf72 gene is the most common cause. However, N30
causative genes have been identiﬁed. The next-generation sequencing
(NGS) is a powerful and groundbreaking tool to identify common and
rare variants disease associated, and novel genetic mutations. We
evaluated the analytical and clinical validity and the clinical usefulness
of NGS technology to identify ALS genes associated in order to use this
technology for speciﬁc routine diagnosis.
Methods
Literature database was searched to identify studies comparing
NGS and Sanger sequencing to detect genetic variants associated

Dravet syndrome is an epileptic encephalopathy of childhood that
is usually associated with mutations of the SCN1A gene, encoding the
1A subunit of the Sodium channel. On the other hand, mutations in the
GRIN2A gene, encoding the GluN2 subunit of the NMDA receptor of
glutamic acid, have been described in other types of epileptic
encephalopathies with language impairment such as Landau-Kleffner
syndrome or the Continuous Spike-wave during slow sleep. However,
there is no reported in the literature patients with pseudo-dravet
clinical expression and genetic substrate based on the GRIN2A gene.
Methods
We present the case of a 36-year-old woman, born of normal
pregnancy and childbirth. At 3 months of age, after vaccination, he
began to present plurimorphic epileptic seizures: Partial Simple
clonic, atonic, myoclonic and tonic-clonic as well as slow down in the
rhythm of acquisition of developmental milestones. The seizures
were shown as refractory to different medical treatments. The brain
MRI was normal and the interictal EEG showed paroxysms of the left
temporal spike-wave that were not modiﬁed by sleep. These clinical
proﬁle and complementary tests are suggestive of Dravet Syndrome.
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Results

Conclusions

The genetic study showed normality in the SCN1A gene but
missense c4108T mutation of the GRIN2A gene.

Sera and plasma values of PTX3 are statistically signiﬁcantly
different. PTX3 levels have increased in relapsed and newly
diagnosed patients, and have decreased to healthy human levels in
MS patients receiving immunomodulatory therapy. PTX3 can be used
as a potential biomarker in patients with MS.

Conclusions
The genetic epileptic encephalopathies of childhood are characterized by their clinical and genetic heterogeneity. Mutations of the
GRIN2A gene have so far only been related to Landau-Kleffner or
Continuous Spike-wave during slow sleep phenotypes. We present
the ﬁrst case in the literature of a GRIN2A gene mutation with
expression of pseudo-Dravet phenotype.
Our case reinforces the idea that the genetic substrate of Dravet
syndrome is heterogeneous and is not limited to mutations of the SCN1A
gene.
doi:10.1016/j.cca.2019.03.1272
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Evaluation of pentraxin-3 levels in sera and plasma of multiple
sclerosis patients
B. Arslan, A. Sepici Dincel
Department of Medical Biochemistry, Gazi University School of
Medicine, Ankara, Turkey
Background-aim
Multiple Sclerosis (MS) is a neuroinﬂammatory disease that is
characterized by attacks and remissions. Pentraxin-3 (PTX3) is a
multimeric glycoprotein consisting of 381 amino acids. In our study,
we determined PTX3 levels in sera and plasma and we aimed to
determine whether there is a signiﬁcant difference between them.
Methods
Eighteen patients with relapsing-remitting MS who received
immunomodulator treatment, sixteen people in healthy control
group,nine people with non neuroinﬂammatuar neurological disease
(NNND) (normal pressure hydrocephalus,degenerative) were included in the study. For analysis;we used sera and plasma of MS
patients and healthy people, sera and cerebrospinal ﬂuid (CSF) of
NNNDs. ELISA method was used to determine PTX3 blood and CSF
levels. All statistical analyzes were performed with SPSS 22.0. p b .05
was considered statistically signiﬁcant.
Results
Mean values and standard deviations of PTX3 levels in sera and
plasma of MS patients receiving immunomodulator therapy were (1,20
± 0,73) (1,71 ± 1,36) ng/mL; sera and plasma of healthy subjects (2,39
± 1,40) (0.89 ± 1.52) ng/mL, sera and CSF of NNND (4,10 ± 1,67)
(1.23 ± 2,52) ng/mL were found respectively. There was no statistically
signiﬁcant difference between sera and plasma of MS patients for PTX3
levels (p N .05). There was a statistically signiﬁcant difference;between
sera and plasma of healthy individuals (p:0,0001), between sera and
plasma of NNND patients (p:0,04), between sera of MS patients and sera
of healthy individuals (p:0,011), between the plasma of MS patients and
plasma of healthy subjects (p:0,012), between sera of MS patients and
sera of NNND for PTX3 levels (p:0.001) (p b .05).

doi:10.1016/j.cca.2019.03.1273
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Disregulation of iron homeostasis correlates to IMT and FMT
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Background-aim
Obstructive sleep apnea syndrome (OSA) is deﬁned as a
combination of symptoms as a result of intermittent, recurrent
constraint and/or complete airway overhead airway overﬂow (sleep
disturbance). During desaturation episodes, the organism is subjected to chronic stress. This leads to reduced nitric oxide secretion,
increased release of interleukin-6, tumor necrosis factor-alpha and
other pro-inﬂammatory cytokines. The described pathological cascades are associated with the development of insulin resistance,
arterial hypertension, metabolic syndrome, systemic atherosclerosis
and increased cardiovascular risk.
Methods
We included 41 patients with OSA; age 47.1 ± 6.2; females 25%.
Their results were compared to sex and age matched healthy control.
CBC, serum iron, ferritin, soluble transferrin receptors, hsCRP,
hepcidin, homocysteine and vitamin B12 were measured in the
included groups. IMT and FMT were used for atherosclerotic changes
evaluation.
Results
We found increased serum hepcidin levels in OSA patients with
IMT and FMD changes (117.6 ± 15.9 ⎧g/L) compared to control
group (20.2 ± 1.7 ⎧g/L); P b .001. A positive correlation was found
in OSA patients with atherosclerotic changes between IMT and FMD
to serum hepcidin levels (r = 0.799, r = 0.801, resp.; P b .005).
Serum hepcidin correlates positively to homocysteine and vitamin
B12 in OSA patients (r = 0.829, r = 0.833, resp.; P b .005).
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Conclusions
Brain-vascular disease risk factors are connected to obstructive
sleep apnea syndrome. Disregulation of iron homeostasis is one of
the main risk atherogenesis factors. Early hepcidin quantiﬁcation
might predict an atherosclerosis occurrence in OSA patients, which
might be very important for better clinical diagnosis and practice.
Acknowledgements
This project is sponsored by MU-Soﬁa, as part of Grant Д-52/2018.
doi:10.1016/j.cca.2019.03.1274

HS patients. The relative abundance of 18 out of the 46 lipid species
quantiﬁed by GC–MS (branched FA, saturated FA, MUFA, PUFA, etc.),
were signiﬁcantly higher in PD sebum, compared to the AD and HS
groups.
Conclusions
The results displayed a peculiar sebum lipid proﬁling associated
with the occurrence of PD, indicating that speciﬁc sebum lipid
biosynthetic pathways are affected in PD. Therefore, sebum
lipidomics offers a non-invasive tool for the research of novel
biomarkers for the diagnosis and management of PD.
doi:10.1016/j.cca.2019.03.1275
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Background-aim
Neurodegenerative diseases (NDD) are a serious threat to human
health and are becoming increasingly prevalent in the last years.
Examples of NDD are Alzheimer's disease (AD) and Parkinson's
disease (PD). There is an urgent need to develop new and more
effective therapeutic strategies to combat these devastating NDD.
In recent years, lipidomics is gaining increasing attention in
research, because it can unveil the metabolic alterations involved in
triggering and progressing NDD pathological processes, identifying
candidate biomarkers for early diagnosis, possibly at the preclinical
stage, and indicating more precise therapeutic strategies.
This study aims at establishing the relationship between type/
severity of neurological clinical manifestations and the abundance
proﬁles of sebaceous lipids, in order to identify biomarkers of NDD
and new therapeutic targets.

W356
Characterization and clinical performance of a novel clinical
orexin-A radioimmunoassay
M. Fahseb, B. Larsonb, Y. Tashmana, L. Krahna, S. Kotagalc, A. AlgecirasSchimnichb, J. Bornhorstb
a
Department of Internal Medicine, Mayo Clinic, Scottsdale, AZ, United
States of America
b
Department of Laboratory Medicine and Pathology, Mayo Clinic,
Rochester, MN, United States of America
c
Department of Neurology, Mayo Clinic, Rochester, MN, United States of
America
Background-aim
Orexin-A (hypocretin-1) is a neuropeptide involved in the sleep/
wake cycle. Abnormally low concentrations of orexin-A in cerebrospinal ﬂuid (CSF) is indicative of type 1 narcolepsy (NT1). The
International Classiﬁcation of Sleep Disorders (3rd ed., 2014)
diagnostic criteria of NT1 includes the presence of cataplexy and/or
measured CSF orexin concentrations of b111 pg/mL. Orexin-A CSF
concentrations of N200 pg/mL are associated with non-NT1sleep
disorders and healthy individuals. Routine testing has been clinically
unavailable in the US. Here we describe the characterization of a
competitive radioimmunoassay for orexin-A quantitation in CSF.
Methods

Methods
Three groups of participants were enrolled: 20 AD patients, 20 PD
patients and 20 age/sex matched healthy subjects (HS).
Sebum was sampled from the skin surface of foreheads with
adhesive patches (SEBUTAPE™) according to a standardized procedure. Amounts of sebum samples were measured gravimetrically to
determine the sebometry. Composition of the sebaceous lipids was
investigated following extraction of patches with organic solvents.
Thin layer chromatography (TLC) was used to assess major sebum
classes, i.e. squalene, wax esters (WE) and triglycerides (TG). In
addition, squalene, cholesterol, fatty acids (FA), and fatty alcohols
were determined quantitatively by gas chromatography–mass
spectrometry (GC–MS).
Results
The results showed that sebum from AD patients differed only
slightly from HS sebum. In contrast, PD sebum showed signiﬁcantly
higher levels of FA, WE, squalene and TG, compared to that of AD and

Orexin-A in CSF competes with labeled I125 Orexin-A for a
limited anti-Orexin-A antibody (Phoenix Pharmaceuticals, Inc.)
binding during incubation. After removal of unbound Orexin-A, the
measured amount of bound labeled I125 Orexin-A allows for the
determination of Orexin-A concentration against a calibration curve.
Results
Intra-assay imprecision on CSF pools at 36, 172, and 445 pg/mL
were 16.7, 3.5, and 2.8%. Inter-assay imprecision on CSF pools of 46,
148, and 464 pg/mL were 16.5, 10.0, and 7.3%. The limit of detection
was 37 pg/mL. The assay was linear over a range of 50–1280 pg/mL
with Passing-Bablok regression ﬁt of measured = 1.089 (expected) 5.5 and r2 = 0.99. The recovery of recombinant orexin-A (SigmaAldrich) added to CSF averaged 101%. The assay was unaffected by
up to 100 ng/mL of orexin B, 100 mg/dL of hemoglobin, 100 mg/dL of
albumin, and 6.25 mg/dL of bilirubin. Stability studies on freshly
prepared CSF pools indicated stability of at least 14 days ambient, 28
days refrigerated, and 28 days frozen.
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To evaluate clinical performance, 100 residual CSF specimens
from individuals with non-NT1 hypersomnia were assayed and all
exhibited orexin-A concentrations of N200 pg/mL (mean: 531 pg/
mL). Additionally, samples from 22 patients with clinical suspicion of
NT1 were evaluated. All the 12 patients that were subsequently
deemed to have hypersomnias other than NT1 had orexin concentrations N200 pg/mL (range 352–600 pg/mL). All ten conﬁrmed NT1
patients exhibited orexin concentrations of b64 pg/mL.
Conclusions
This assay exhibits acceptable analytical and clinical performance
for Orexin-A measurement for the evaluation of NT1.

116–360 pg/mL; B-amiloyd protein (1–42): 576–1012 pg/mL; Phosphorylated Tau: b61 pg/mL.
Results
The CSF results were the following: Tau protein: N2000 pg/mL; Bamiloyd protein (1–42): 1243 pg/mL; Phosphorylated Tau: 87 pg/mL.
With these results and the unfavorable evolution, the patient was
diagnosed of brain death. The family members were informed of the
poor prognosis and in consensus with the multidisciplinary medical
team, it was decided to limit the therapeutic effort. Several hours
later, the patient ﬁnally died without additional measures.
Conclusions

doi:10.1016/j.cca.2019.03.1276
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Background-aim
Tau protein is primarily localized in neurons, especially in the
axonal compartments. Cerebrospinal ﬂuid (CSF) Tau protein concentration is increased in acute stroke and brain injury. Therefore, tau
concentration in CSF may serve as a useful marker of neurologic
injury. CSF Tau reﬂects the severity of acute injury and/or on-going
neurodegeneration. Even though increase in this biomarker is usually
associated with Alzheimer's disease, CSF Tau may also be elevated in
other severe neurodegeneration diseases.
Focusing on CSF Tau use in neurologic injury, we present a case of
a patient with brain injury after prosthetic replacement of the
descending thoracic aorta.
Case report

The laboratory was key in the diagnosis of brain death, due to the
impossibility of performing BNMR. Therefore, in our patient CSF Tau
could be considered a critical biomarker of brain injury.
doi:10.1016/j.cca.2019.03.1277
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Plasma ﬁbrinogen levels in different clinical forms of multiple
sclerosis
A. Kost
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Background-aim
The blood coagulation protein ﬁbrinogen is deposited in the brain
in a wide range of neurological diseases and traumatic injuries with
blood-brain barrier disruption. Recent research has uncovered
pleiotropic roles for ﬁbrinogen in the activation of CNS inﬂammation,
induction of scar formation in the brain, promotion of cognitive
decline and inhibition of repair. The cellular and molecular
mechanisms underlying the actions of ﬁbrinogen are beginning to
be elucidated, providing insight into its involvement in neurological
diseases, such as multiple sclerosis (MS). The aim of this study was
to delineate the plasma ﬁbrinogen levels in patients with MS and the
controls and to determine in different clinical forms of MS.

A 59-year-old man is initially evaluated in the emergency
department complaining general discomfort, fever, shivering and
dyspnea after aortic replacement the previous week, and is ﬁnally
admitted to hospital by a cardiologist. During his hospital stay, the
patient presented hemodynamic instability and complications of his
general condition that lead to clones, encephalopathy and coma, and
therefore, it was decided to consult the neurology service. Cranial
computed tomography (CCT) was requested, without pathological
ﬁndings and lumbar puncture was also normal. After ruling out a brain
nuclear magnetic resonance (BNMR) for incompatibility of the test
with the patient's mechanical devices (epicardial pacemarker cables),
it was decided to perform lumbar puncture asking for CSF markers of
neuronal damage (including Tau protein) to the laboratory.

Methods

Methods

All patients with MS had signiﬁcantly higher plasma ﬁbrinogen levels
compared with controls (p b .05). Increased plasma ﬁbrinogen levels (p
b .05) were found in progressive MS compared with RRMS. Patients with
progressive MS with disease progression presented higher plasma
ﬁbrinogen levels than those without disease progression (p b .05). There

CSF Tau was measured using the LUMIPULSE G600II, a chemiluminescent enzyme immunoassay (CLEIA) analyzer from Fujirebio.
Reference values (RV) considered in normal population: Tau protein:

This study involved 58 consecutive MS patients–28 patients with
progressive MS and 30 patients with relapsing-remitting MS (RRMS).
The control group consisted of 18, age and sex matched, nonimmunological, neurological patients. The patients were evaluated
using the Expanded Disability Status Scale (EDSS) and magnetic
resonance imaging (MRI) with gadolinium. Plasma ﬁbrinogen levels
were determined by the Clauss method, using clotting reagents from
Diagnostica Stago (Asnieres, France). Plasma ﬁbrinogen levels of
180–390 mg/dl were deﬁned as normal.
Results
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was a signiﬁcant direct correlation between plasma ﬁbrinogen levels and
EDSS in patients with progressive MS (R = +0.44, p b .05).
Conclusions
These ﬁndings support the hypothesis that ﬁbrinogen could play
an important role on the development of MS lesions, however,
additional studies are needed to conﬁrm these results. Recently, the
implication of ﬁbrinogen and its fragments which leaked from the
plasma through blood-brain barrier disruption has assumed a more
complex proﬁle during the pathogenic cascade of MS, not only for
the chemoattractant action towards neutrophils, monocytes and
macrophages in the inﬂammatory phase, but also as an early trigger
of microglial activation that leads to the axonal damage. Fibrinogen
appeared to be a determinant factor in the release of oxygen reactive
species (ROS) in microglial cells via the protein interaction with the
CD11b/CD18 integrin receptor, a crucial step in the mechanism of
axonal damage that may be inhibited by anticoagulant drugs. The
level of plasma ﬁbrinogen can serve as an additional diagnostic
criterion for assessing the disability in patients with progressive MS.

in order to select the proper concentrations for the neuroprotection. The
protective effects from the toxic activity of 6-OHDA were assessed next by
the ﬂuorometric measurement of the LDH-release after 24 h of 6-OHDA
incubation with or without presence of the examined phenylalanine
derivatives (50 μM). The statistically signiﬁcant (p b .001, p b .01) neuroprotective effect of compound ES-1325 for both cell lines were
determined, whereas no neuroprotection of ES-1319 was found. Moreover, the ROS assay was performed, where the protective effect against
H2O2 – induced ROS accumulation in SH-SY5Y cells were investigated. As
result, the statistically signiﬁcant (p b .05, p b .001) decrease in the
intracellular ROS was observed for ES-1319 and ES-1325, respectively.
Conclusions
In summary, we found ES-1325, as a new interesting phenylalanine – based lead with AMPA antagonist, antioxidant and neuroprotective activity. The ﬁnancial support of this research by the
National Science Centre Poland (DEC-2014/15/B/NZ7/00908) is
gratefully acknowledged.
doi:10.1016/j.cca.2019.03.1279

doi:10.1016/j.cca.2019.03.1278
W360
W359
The neuroprotective activity of new phenylalanine-based AMPA
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Background-aim
One of the effective ways to prevent glutamate-induced neurotoxicity, which provide to the neurodegenerative conditions such as
Alzheimer's disease (AD), amyotrophic lateral sclerosis (ALS) and
Parkinsonism (PD) is to target over-activation of ionotropic glutamate receptors (iGluRs), especially AMPA and kainate (KA) receptors. AMPA/KA receptors are also suggested to be involved in
neuropathic pain, depression, as well as the seizure spread and
neuronal damage associated with epilepsy.
Our recent studies allowed for selection of very promising arylsubstituted phenylalanine derivatives which were shown as the
potent and selective glutamate AMPA receptors competitive antagonists. Moreover, these compounds exhibited very high antioxidant
properties. Thus, the aim of this study was to examine in cell-based
in vitro assays their potential neuroprotective properties.

Is there a correlation between levels of calcitonin gene related
peptide in the serum and gingival crevicular ﬂuid of chronic
migraine patients
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Background-aim
Increases in serum Calcitonin gene related peptide (CGRP), a
mediator of neurogenic inﬂammation, have been detected previously
in migraineurs and a normalization of levels is regarded as a sign of
treatment success. As gingival crevicular ﬂuid is known to originate
from the serum, we aimed to measure the CGRP content of gingival
crevicular ﬂuid (GCF) in chronic migraine patients and to determine
whether there is a correlation between serum and GCF values of CGRP.
Methods

The assays were performed using two neuroblastoma cell lines:
dopaminergic, related to Parkinsonism SH-SY5Y cell line, and IMR-32
cell which was described as in vitro model to study on AD. The cells
were injured either by the neurotoxin 6-hydroxydopamine (6OHDA) or by hydrogen peroxide (H2O2).

For the purpose of this study, 24 female individuals suffering from
chronic migraine with aura, who were diagnosed by a board certiﬁed
neurologist, were age-matched with 15 healthy individuals. Serum
and GCF samples were obtained from both groups and enzyme
linked immunosorbent assay performed to measure CGRP concentration. The values obtained where then analyzed to see whether any
correlations were present between age and obtained values, and also
between GCF and serum levels of CGRP.

Results

Results

The potential toxicity of selected derivatives with the highest
antioxidant activity (ES-1319, ES-1325) were examined ﬁrst at the
concentration range 1–100 μM in standard colorimetric MTS procedure

The level of CGRP in the serum and GCF of chronic migraine
patients was 41 ± 16 pg/mL and 0.25 ± 0.09 pg/⎧g respectively
while in healthy individuals CGRP levels were 29 ± 8 pg/mL and

Methods
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0.19 ± 0.07 pg/⎧g. The correlation between CGRP levels of the GCF
and serum was 0.88 for migraineurs and 0.81 in the controls. CGRP
levels were higher in migraineurs compared with controls both in
serum and GCF. Furthermore there is a strong correlation between
CGRP levels of the serum and GCF in both study groups. A small
positive relationship was observed between age and CGRP levels in
both groups.

Conclusions
Aß42/40 ratio improved CSF dementia interpretation in patients
with discrepant CSF tau (Ptau) and A®42 results and agreed better
with clinician's diagnosis.
doi:10.1016/j.cca.2019.03.1281

Conclusions
The results of this study suggest that CGRP levels of GCF are
correlated with serum values and therefore could be used as a
diagnostic tool in migraine patients.
doi:10.1016/j.cca.2019.03.1280
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Background-aim
There are no generally accepted serum biomarkers for
Alzheimer's disease (AD). We investigated the clinical usefulness of
measuring the serum hepcidin levels and iron proﬁle in patients with
AD.
Methods

Background-aim
Decreased cerebrospinal ﬂuid (CSF) amyloid Aß42 is one of the
earliest biomarkers of Alzheimer's disease (AD) but various preanalytical confounding factors might compromise its diagnostic
performance. Aß42/40 ratio is less prone to variation in preanalytical process and accounts for inter-individual differences in
endogenous Aß production and CSF matrix interferences. We aimed
to investigate the value of additional amyloid biomarker in our
clinical setting in relation to some basic CSF parameters.
Methods
A cross-sectional study was carried out in 76 patients (32
women) with requested CSF dementia biomarker analysis. Amyloid
Aß42, total Tau and pTau 181 were measured on a routine basis with
enzyme-linked immunosorbent assay (Fujirebio Europe, Gent, Belgium). For Aß40 IBL International immunoassay was used. The
frequency of positive CSF AD proﬁle was compared when using Aß42
alone or Aß42/40 ratio for interpretation. Cohen's kappa was
calculated to quantify concordance of CSF AD proﬁles with clinical
diagnosis.

The iron proﬁle and hepcidin levels were measured in patients
with AD (N = 70), minimal cognitive impairment (MCI, N = 39),
and vascular dementia (VD, N = 25) and normal controls (N = 124).
General cognitive tests were performed, and the relationships
between cognition and hepcidin levels or the iron proﬁle were
assessed.
Results
Patients with AD had higher hepcidin values than those with MCI
and VD and normal controls (median value: 39002.0 vs. 30,806.0,
32,519.2, and 5510.0 pg/ml, respectively, P b .001), and these differences were found in both men and women. The total iron-binding
capacity was signiﬁcantly lower in the AD group than in any other
groups (308.0 vs. 332.0, 329.0, and 330.5 μg/dl, respectively, P =
.018), and serum iron levels were lower in the AD group than
controls (79.1 vs. 107.2 μg/dl, P = .007). Hepcidin levels were
statistically signiﬁcantly correlated with the clinical dementia rating
(CDR, P = .040) with a correlation coefﬁcient of 0.253, and the
patients with AD with a CDR value N 1 had signiﬁcantly higher
hepcidin values than those with a CDR value of 1 (65,256.0 vs.
23,485.5 pg/ml, P = .020).

Results
Conclusions
According to local cut-off values for Aß42 (N680 ng/l), Tau
(b400 ng/l) and Ptau (b60 ng/l) 14% of patients (n = 11) had
positive AD proﬁle (decreased Aß42, increased Tau and Ptau).
When decreased Aß42/40 ratio b 0.05 was applied 11 patients were
additionally recognized as AD positive. Aß42/40 ratio improved
congruence with clinical diagnosis (decreased in 67% of patients
with clinical AD) with kappa = 0.584 (95% CI: 0.391 to 0.777,
moderate agreement).

The measurement of serum hepcidin levels and the iron proﬁle in
patients with early manifestations of cognitive functional loss might
aid in the diagnosis of AD and the assessment of disease severity
when combined with other diagnostic parameters.
doi:10.1016/j.cca.2019.03.1282
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detection of oligoclonal bands (OCB) in cerebrospinal ﬂuid (CSF)
and altered Rieber Index [(IgG CSF/IgG serum)/(albumin CSF/
albumin serum)] are manifestations of immunological disorder and
therefore useful for its diagnosis.
Recent evidences have shown that determination of Kappa free
light chains (kFLC) in CSF is an indicator of intrathecal synthesis of
immunoglobulins and probably useful as a marker of the disease. In
this study we aim to analyze the diagnostic utility of kFLC in
differential diagnosis of MS.
Methods

Background-aim
Subarachnoid haemorrhage (SAH) is characterized by 25% of
mortality/long term care, which justiﬁes immediate care and
diagnosis with computed tomography (CT) scan. For the noncontributory CT scan, a lumbar puncture can be performed in order
to detect the presence of haem pigments in the cerebrospinal ﬂuid
(CSF). The presence of bilirubin in CSF is the best biomarker for the
diagnosis of SAH according to the guidelines. The gold standard
method for bilirubin detection is spectrophotometry but it requires a
large volume of CSF, and speciﬁc equipment. Urine test strips (UTS)
seems a good alternative for the detection of bilirubin and
hemoglobin. Although they are already used in laboratories, they
have not been evaluated in a SAH context. The aim of this study was
to compare the performance of UTS for bilirubin detection in CSF to
the gold standard spectrophotometry.

Clinical histories of 70 patients from the Neurology Service of our
Hospital were reviewed in retrospective study. Patients were divided
into 3 groups according to clinical reports and subsequent conﬁrmation with Magnetic Resonance (MR). Group 1: Control (patients
with dementia and cerebrovascular stroke). All patients had absence
of oligoclonal bands; Group 2: Non-demyelinating CNS Inﬂammatory
Diseases (Meningitis, Neuritis, etc.); Group 3: CNS Demyelinating
Inﬂammatory Diseases (conﬁrmed MS).
CSF was extracted by lumbar puncture. Serum and CSF kFLC were
quantiﬁed by nephelometry with Freelite™ human kappa free kit
(Binding Site Ltd) following manufacturer's protocol on a Siemens™
BN II automated analyzer. Rieber Index quantiﬁcation in serum and
CSF was made in Siemens™ BN II analyzer. OCB were performed by
SEBIA Hydrasis Focusing.
Results

Methods
We analyzed 734 CSF samples with UTS and spectrophotometry.
Among the CSF samples, 487 underwent visual inspection. An indepth analysis of 100 samples tested the CSF total protein levels.
Results
UTS displayed a sensitivity of 0.76 and a speciﬁcity of 1.00,
placing this method as an excellent screening test, with strong
positive predictive value but not for diagnosis.
Conclusions
Noticeably, none of the bilirubin-positive spectrophotometry CSF
had a protein concentration N0.3 g/L, suggesting that protein level
determination could be included in the diagnosis algorithm.

In MS group, kFLC median were higher than other groups (4,97;
p b 0,001).
A receiving operating characteristic (ROC) analysis was performed comparing 45 control samples with 20 patients samples
(group 1 and group 2 vs group 3). AUC = 0,93 (CI: 0,87-0,99), p b
0,001. With a kFLC cut-off = 2455 we achieved a sensitivity of 90%
^
and 88,89% of speciﬁcity. Sensitivity and speciﬁcity for Rieber Index
and OCB was 90%/70% and 90%/91,89%.
Conclusions
These data show that automated kFLC CSF quantiﬁcation is an
accurate method to diagnose MS. It can simplify the diagnostic value
of CSF analysis in everyday clinical setting without technical
interpretation and performing limitations of the OCB.
doi:10.1016/j.cca.2019.03.1284

doi:10.1016/j.cca.2019.03.1283
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Kappa free light chains in cerebrospinal ﬂuid for the diagnosis of
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Background-aim
Multiple sclerosis (MS) is an inﬂammatory autoimmune disease
of central nervous system (CNS) that presents with intrathecal
synthesis of immunoglobulins. This causes focal lesions (plaques) in
the cerebral white matter where there is demyelination. The

Cerebrospinal ﬂuid examination: What else?
L. Valiña Amadob, M. García RecioaP. Argente Del, Castillob, A.
Ballesteros Vizosob, J. Robles Bauzáb
a
Department of Hematology and Hemotherapy, Hospital Universitari
Son Espases, Palma de Mallorca, Spain
b
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
Background-aim
Liposomal cytarabine (Depocyte®) is a slow-release formulation
employed in the treatment or prophylaxis of lymphomatous
meningitis.
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As an advantage with respect to cytarabine solution, the better
dosage possibilities must be pointed. DepoCyte® with a half-life of
100–263 h allows a sustained exposition to the drug.
The cerebrospinal ﬂuid (CSF) of a 61-year-old patient recently
diagnosed of NK/T-cell lymphoma, was analyzed by optical microscopy, observing unusual structures.
The possible misidentiﬁcation of DepoCyte® micelles with
leukocytes is pointed at the summary of product characteristics.
A few cases of micelles ﬁrstly reported as leukocytes and
subsequent conﬁrmation of their actual nature can be found in the
literature. In some of those cases, samples were proceeded by
automatic counters.
The usage of automatic counters has been highly controversial.
Optic microscopic examination grants an unambiguous evaluation of
the leukocyte identity.
Methods
Fresh cytologic examination of CSF was performed by optical
microscopy ﬁrstly as a fresh extension in Neubauer chamber.
10 μl of Türk stain (a fast acid stain which allows identiﬁcation of
nucleated cells) were added to Neubauer chamber in order to obtain
a quick nuclear characterization of the “cells” found.
Results
At fresh cytological examination, 250 erythrocytes/mm3 were
observed and no leukocyte. Remarkably, multiple spherical elements,
bigger in size than a leukocyte, with variable diameter, grainy inside
and an adhered refringent particle on their surface were observed.
After adding Türk stain, particles did disappear from the chamber.
Conclusions
Taking the lipidic appearance of the particles into account, drug
micelles were suspected.
Micelles disintegrate after acidizing the medium, which explains
their disappearance, having Türk stain added.
The recent administration of intrathecal therapy was conﬁrmed at
the medical records of the patient: liposomal cytarabine 30 mg.
Observers must be aware that this kind of therapy may generate
these images in CSF, as a misidentiﬁcation as leukocytes could have a
serious impact on the patient.
doi:10.1016/j.cca.2019.03.1285

debate whether it could have a role in the pathogenesis of the
disease. Some evidence supports the hypothesis that low serum VD
levels are the result of both genetic and environmental factors, and
some variants in the genes involved in VD homeostasis have been
already identiﬁed. However, the inﬂuence of polymorphisms of
KLOTHO, which codify a protein with a key role in VD metabolism,
has never been investigated. The aim of this study was to evaluate
the association between genetic variants of KLOTHO, namely
rs1207568 and rs9536314, and serum 25(OH)D3 levels in a group
of MS patients and controls.
Methods
One hundred and seven patients with MS and 133 healthy
controls were enrolled in this study. Serum 25(OH)D3 and
genotyping of KLOTHO SNPs were evaluated in all participants. 25
(OH)D3 were measured by a high-performance liquid chromatography. KLOTO genotyping was performed by real-time PCR.
^
Results
The genotype distribution of rs1207568 and rs9536314 was
found to be in Hardy-Weinberg equilibrium in MS patients as well as
in controls. The distribution of genotypic and allelic frequencies was
not signiﬁcantly different between patients and controls. Among MS
patients, the analysis of the effect of the SNPs on age of disease onset,
EDSS, MSSS, and ARR did not reveal any effect of them on disease
course. We found that serum 25(OH)D3 levels were signiﬁcantly
lower in MS patients than in controls (21.8 ± 7.2 ⎧g/L and 39.1 ±
9.3 ⎧g/L, respectively; p b .001). Concerning rs1207588, we found a
trend towards lower serum 25(OH)D3 levels in MS patients with A
allele (mutant), both in heterozygosis (AG) and in homozygosis
(AA), in comparison to MS patients with G allele in homozygosis
(GG) (AG + AA 20.5 ± 6.3 ⎧g/L; GG 22.5 ± 7.5 ⎧g/L. p = .07).
Conclusions
Our ﬁndings revealed no association of both KLOTHO polymorphisms with MS susceptibility and severity. rs1207588 is associated
with reduced serum 25(OH)D3 levels in MS patients.
doi:10.1016/j.cca.2019.03.1286
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KLOTO rs1207588 allelic variant affects serum vitamin D levels in
multiple sclerosis patients
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Gambino, C. Bellia, M. Ciaccio
Department of Biomedicine, Neuroscience and Advanced Diagnostics,
Section of Clinical Biochemistry and Clinical Molecular Medicine,
University of Palermo, Italy
Background-aim
It is well recognized that patient affected by Multiple Sclerosis
(MS) usually have lower serum levels of Vitamin D (VD) in
comparison to healthy controls, so hypovitaminosis D has been
recognized as an important risk factor for MS, although it is still
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Background-aim
Multiple sclerosis (MS) is a chronic demyelinating disease of the
central nervous system and it has a negative impact on the quality of
life of patients. Its diagnosis is essentially clinical, but image and
laboratory tests are also necessary, such as the oligoclonal bands
(OCG) study in cerebrospinal ﬂuid (CSF) or free light kappa chains
(KFLC), which is a faster and standarizable technique. Recently, it has
been observed that the determination of the kappa index can predict
conversion to MS in patients with clinically isolated syndrome (CIS).
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The aim of this study was to identiﬁcate the cut-off point of the
kappa index in our population and to evaluate its clinical usefulness
in the evolution of CIS patients to MS.
Methods
A retrospective study was carried out with serum and CSF
samples from 160 patients (66 controls, 34 CIS and 60 MS). The
OCG study was conducted by isofocusing on the Hydrasys (Sebia),
albumin levels were quantiﬁed by nephelometry on the Dimension
Vista (Siemens) and KFLC by turbidimetry on the Optilite
(The Binding Site). The kappa index was calculated using the
following equation: (KFLC CSF/KFLC serum)/(albumin CSF/albumin
serum). The cut-off point was calculated from the MS group by
analyzing ROC curves and it was used to divide CIS patients in
two subgroups. Statistical analysis was carried out using SPSS
Statistics.
Results
The average age of the patients was 37.70 years and 71.3% were
women. The median kappa index in the control group was 3.61 (IQ:
2.82–5.16) and in the MS group was 72.34 (IQ: 41.79–114.84) (p b
.001). The cut-off point obtained was 15.42 with a sensitivity of 90%
and speciﬁcity of 83.3%. The percentage of patients converted to MS
was 55.6% in the subgroup with a kappa index N 15.42 (88.9% OCG+)
^
and 14.3% in the subgroup with a kappa index b 15.42 (57.1% OCG
^
+).
Conclusions
The results show signiﬁcant differences in the kappa index
between controls and MS. High values of the kappa index can
predict a high risk of conversion of CIS, which is important for the
early diagnosis of the disease. The cut-off point obtained shows good
levels of sensitivity and speciﬁcity, which could be improved if it is
used at the same time as the OCG study. It would be necessary to
increase the number of CIS patients to continue the kappa index
evaluation.

Methods
A total of 235 patients with a diagnosis of sudden cardiac arrest
were enrolled prospectively from May 2011 till November 2018.
Blood samples were obtained at 24, 48 or 72 h after the event when
possible and NSE was measured. Poor outcome was established
based on the Cerebral Performance Category scale (poor outcome
CPC 3–5). Statistical analyses were performed using SPSS and
MedCalc.
Results
No statistical differences were found in NSE levels between
patients treated with hypothermia (n = 89) or not (n = 53) (p =
.520). The area under the curve (AUC) to predict poor neurological
outcome for NSE were 0.758 (95%CI 0.688–0.828) at 24 h (n = 179);
0.870 (95%CI 0.801–0.937) at 48 h (n = 119) and 0.826 (95%CI
0.727–0.926) at 72 h (n = 70). In a group of patients with both NSE
measurements at 48 and 72 h, no statistical differences were found
(0.817 vs. 0.811; p = .917), allowing to consider measurements at 48
and 72 h as a single group (NSE 48-72 h) (n = 145) (AUC 0.856; 95%
CI 0.794–0.919). Optimal NSE cut-off value was established at 80 μg/L
(NSE 48–72 h) [100% speciﬁcity; 42.5% sensitivity]. A logistical
regression stepwise was performed including: NSE 48–72 h, age,
gender, creatinine, hypothermia and minutes of cardiopulmonary
resuscitation delay. Only NSE (p b .0001) and age (0.0045) were
statistically signiﬁcant with an Odds Ratio of 1.0715 for NSE. When
considering NSE increases over time, the best AUC was obtained with
delta NSE between 24 and 48 h (0.856; 95%CI 0.763–0.950) showing
no improvement over a single measurement of NSE 48-72 h (p =
.783).
Conclusions
NSE values N 80 μg/L measured between 48 and 72 h after cardiac
arrest are a useful tool for establishing poor neurological outcome
with a speciﬁcity of 100%. In our study, the evaluation of delta
increases over time did not show any improvement.
doi:10.1016/j.cca.2019.03.1288

doi:10.1016/j.cca.2019.03.1287
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Neuron-speciﬁc enolase and poor neurological outcome after
sudden cardiac arrest: Looking for the best strategy
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Kappa index as a biomarker for disease severity in multiple
sclerosis
P. Menéndez-Valladaresb, M.I. García-Sáncheza, C. Bermudo-Guitarteb
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Background-aim

Background-aim
Serum Neuron Speciﬁc Enolase (NSE) levels have shown to
correlate with brain injury severity in sudden cardiac arrest survivors
and their increase are related to poor neurological outcome. In this
context, different NSE cut-off values and different optimal timing of
NSE have been suggested. The aim of the study is to assess the
prognostic value of NSE measured at 24, 48 and 72 h as well as the
value of its increase over time.

To quantify clinical severity and the functional deﬁcits in Multiple
Sclerosis (MS) several instruments have been developed in recent
decades. The most popular and widely used instrument is the
Expanded Disability Status Scale (EDSS) of Kurtzke. The EDSS consists
of ordinal rating system ranging from 0 (normal) to 10 (death).
The aim of the study was analyze the correlation between kappa
index and EDSS at the beginning (lumbar punction) and at the end of
the study in MS patients (after two-year follow-up).
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Methods

Objective

A total of 106 MS patients were included in the study according
McDonald criteria (2010). The EDSS was measured at the beginning
of the study (lumbar punction). After two-year follow-up, the EDSS
was evaluated again.
Free Light Chains Kappa (FLC|) were measured by nephelometry
in cerebrospinal ﬂuid (CSF) samples. Kappa index was calculated as
[(FLC|_CSF*Albumin_serum)/(FLC|_serum)*Albumin_CSF)].

Analyze the correlation between kappa index and MS treatment
in RRMS patients.

Results
Patients were divided in 4 groups according EDSS at the
beginning of the study, the following kappa index medians were
obtained: group 1 (EDSS b 2) 20.82, group 2 (EDSS = 2–2.5) 56.65,
group 3 (EDSS = 3–3.5) 62.33, and group 4 (EDSSε4) 79.23. By
grouping these patients according kappa index cut-off previously
established on our studies (10.62), statistically signiﬁcant differences
were found between the 4 groups (p = .028).
EDSS at the beginning ε2 was found in 67.47% of patients with
kappa index N 10.62 while only 39.89% of patients with kappa index
b 10.62 showed EDSS at the beginning ε2.
On the other hand, by grouping patients in 4 groups according
EDSS at the end of the study (after two-year follow-up), and kappa
index cut-off of 10.62, no statistically signiﬁcant differences were
found (p = .319).
Conclusions
These results suggest an association between high kappa index
values and a higher disability status of patients at the beginning,
which would support the hypothesis of the presence of FLC|
intrathecal synthesis in MS pathophysiological process.
The association between kappa index values and EDSS after
several years after MS diagnosis and treatment should be further
studied as it is affected by MS treatment and development of the
disease.

Methods
A total of 67 RRMS patients diagnosed according with the
McDonald criteria (2010), were included in the study: 29 patients
with RRMS at the beginning and 38 patients converted to RRMS from
Clinically Isolated Syndrome (CIS) during the two-year follow-up of
patients. The initial and following treatments were collected.
Free Light Chains Kappa (FLC|) were measured by nephelometry
in cerebrospinal ﬂuid (CSF) samples. Kappa index was calculated as
[(FLC|_CSF*Albumin_serum)/(FLC|_serum)*Albumin_CSF)].
Results
When analyzing initial treatment versus kappa index, most of
patients with kappa index N 10.62 (82%) received a MS treatment.
The kappa index median in patients treated with a ﬁrst-line therapy
was 62.33, while patients treated with a second-line therapy was 142.57.
Statistically signiﬁcant differences were found by comparing kappa index
versus therapy type: ﬁrst-line or second-line treatment (p = .048).
Those patients who changed treatment during the two-year
follow-up, due to treatment failure, showed kappa index values
above 60. All patients who changed treatment were treated with a
second-line therapy.
Conclusions
These results suggest an association between high kappa index and
early MS treatment, being higher in patients with a second-line therapy
as the ﬁrst treatment or for change in the initial treatment. According
that, high kappa index is correlated with severe clinical MS course.
Kappa index biomarker could have a prognostic value in RRMS patients.
doi:10.1016/j.cca.2019.03.1290

doi:10.1016/j.cca.2019.03.1289
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Background-aim
Multiple Sclerosis (MS) treatment is focused on symptoms
improvement, disability prevention, reducing frequency and outbreaks duration, and changing natural history of the disease. Most
current MS treatments are based on the autoimmune origin of MS.
After Relapsing-Remitting MS (RRMS) diagnosis, patients are treated
with ﬁrst-line therapy, although in case of severe clinical course at
the beginning it is suggested that they start directly with a secondline treatment.

Cerebrospinal ﬂuid free light chains determination in oligoclonal
bands negative patients with suspected multiple sclerosis
D. Ferraroa, P. Natalib, A. Trovatia, R. Bedina, F. Vitettac, D. Franciottad,
T. Trentib, M. Varanib, P. Solac
a
Department of Biomedical, Metabolic and Neurosciences, University of
Modena and Reggio Emilia, Modena, Italy
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Background-aim
The detection of oligoclonal bands (OCB) using isoelectrofocusing
(IEF) is the current gold standard for the evaluation of intrathecal IgG
synthesis in Multiple Sclerosis (MS) patients. However, some studies
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suggest that the presence of cerebrospinal ﬂuid (CSF) kappa free
light chains may have a higher diagnostic sensitivity, in particular in
patients with Clinically Isolated Syndrome (CIS) and in OCB negative
(OCB-) MS patients.
Aim was to determine the role of kappa and lambda indices (CSF/
serum free light kappa or lambda chain ratio divided by CSF/serum
albumin ratio) in predicting a MS diagnosis in a group of OCBpatients who underwent a spinal tap because of suspected MS.

h

Methods

Background-aim

CSF and serum free light kappa and lambda chains were tested on
samples stored at −80 °C after collection, using the Freelite Kappa/
Lambda Free assay (The Binding Site, Birmingham, UK).

Alzheimer's disease (AD) is clinicobiological entity characterized
by the concomitant presence of two types of brain lesions:
intraneuronal deposits of hyperphosphorylated Tau proteins and
extracellular aggregates of amyloid A®1–42 peptides. These molecules diffuse into the cerebrospinal ﬂuid (CSF), which allows these
biomarkers to be measured in clinical laboratories.
Since introduction of CSF biomarkers, several AD risk predictive
models have been validated using either the historical reference
method INNOTEST(IT), or a biologic scale of probabilities of having
AD pathologic process refereeing to the positivity of CSF AD core
biomarkers. These scores are based on cutoffs that have been
established with the INNOTEST method. This ELISA technique is
most often run manually. Full automation of these assays is should
improve the analytical performance and the accuracy of results. This
switch to an automated method requires a comparison with the
manual method from which it was derived and if necessary a
reevaluation of the positivity thresholds is required.The main
objective of our study is to evaluate the equivalence between IT
and Lumipulse G (LP) assays for CSF amyloid A®1–42 (A®42) and
CSF total tau (Tau) regarding the AD-risk and the positivity
thresholds.

Results
We included 392 OCB- patients in the analysis (253F, 138 M,
mean age 43 ± 14 years). The ﬁnal diagnosis was MS in 89 patients
(22.7%), other demyelinating diseases (including CIS) in 77 (19.6%),
vascular disorders in 63 (16.1%), other inﬂammatory disorders in 42
(10.7%), infectious diseases in 25 (6.4%) and miscellaneous conditions in the remaining 96 (24.5%).
The best kappa index cut-off value for the prediction of MS was 5.8
and high values were present in 21/89 (24%) of OCB- MS patients, as
opposed to 20/303 (7%) of non-MS patients (p b .001), with a speciﬁcity
of 93.4%, a sensitivity of 23.6. Furthermore, they increased the odds of a
MS diagnosis by more than four-fold (OR: 4.4; 95%CI: 2.2–8.5).
Lambda index values N 2.7 (Youden Index), were present in a low
proportion of MS patients (8.9 versus 3.6% in non-MS patients, p = .039).
In a control group of 54 OCB+ MS patients, high kappa index
values were present in 53/54 (98.2%) patients as opposed to elevated
lambda index levels, present only in 22/54 (40.7%) patients.
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Methods
Conclusions
Kappa index values N 5.8 were present in 24% of OCB- MS patients,
suggesting that they could be useful in clinical practice in the
identiﬁcation of OCB- patients with a high risk of a MS diagnosis. The
determination of the lambda index does not appear useful in this context.

The study population included 1078 CSF from 11 centers from
French Federation of Memory Centers. A method comparison
between IT and LP was performed using Passing Bablock regression
for both A®42 and total Tau. Positivity thresholds and performance
were determined according well-established models and predictive
likelihood for AD based on combined CSF markers.

doi:10.1016/j.cca.2019.03.1291
Results
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The method comparison showed a good correlation between the
2 methods reinforced by our multicenter study with T-Tau Pearson's r 0.952 and A®42 - Pearson's r 0.858. Our study showed
a center effect leading to differences between the regression
parameters (slope, intercept) and % bias according to laboratories.
LP cut-offs estimated by Passing Bablok regression over the entire
measurement range (639 pg/mL for A®42, 465 pg/mL for Tau) are
also consistent with the LP cut-offs determined using IT predictive
models. According well-established models and the predictive
likelihood for AD risk based on CSF biomarker proﬁle, we determined
positivity thresholds for LP method that gave a sensitivity, speciﬁcity
and accuracy comparable to IT reference method.
Conclusions
We have shown that the full automated LP method, providing a
real beneﬁt in clinical practice, was equivalent to IT method for
performing CSF AD biomarker proﬁles and for staging the AD risk.
doi:10.1016/j.cca.2019.03.1292
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Is vitamin D associated with severity of Parkinson's disease?
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Ignjatovićb,c
a
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b
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Background-aim
Vitamin D is an important steroid hormone which is involved in
the development and regulation of brain activity. Vitamin D
deﬁciency has gained attention for its association with various
neurological conditions including Parkinson's disease (PD). Many
studies explored the relationship between serum vitamin D levels
and PD, but the conclusions are still ambiguous.
Our aim was to elucidate the serum 25-hydroxyvitamin D
(25OHD) levels in PD patients in relation to the stage and severity
of the disease. We have also examined 25OHD association with
cognitive decline in PD.
Methods
111 patients with mild and moderate PD (HY 1–2.5), (65 men
and 46 women) who were treated in the Neurology Clinic, Clinical
Center of Serbia were included in the study. Mean age was 67.94 ±
0.89 years. Beckman Coulter Access commercial immunoassay was

used to measure 25OHD concentration. Patients were divided into
two groups according to their vitamin D status. Patients with 25OHD
concentration lower than 50 nmol/L were deﬁned as a vitamin D
deﬁcient group, while patients with values above 50 nmol/L
represented a vitamin D sufﬁcient group.
Assessment of clinical features of the disease was performed
using Uniﬁed Parkinson's disease rating scale (UPDRS) and Hoehn
and Yahr scale (HY) scale as markers of severity and stage of PD.
Cognitive function was estimated with the Mini-Mental State Exam
(MMSE).
Results
A signiﬁcant association with 25OHD concentration was observed
for the severity and stage of PD. UPDRS and HY score were
signiﬁcantly higher in vitamin D deﬁcient group, compared to
vitamin D sufﬁcient group (p = .006, p = .002). There was also a
signiﬁcant relation between cognitive decline and vitamin D level (p
= .034). Lower values of MMSE score were found in vitamin D
deﬁcient group.
Conclusions
Our results are in line with the majority of previous results and
suggest that the clinical features of PD might be related to vitamin D
status. Lower vitamin D concentration was associated with a more
severe disease presentation and worse cognitive impairment. These
ﬁndings indicate the potential protective role of vitamin D in PD.
doi:10.1016/j.cca.2019.03.1293
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Conclusions

Vitamin D deﬁciency in pregnant women attending prenatal
consultations in Yaounde (Cameroon)

Vitamin D deﬁciency in Cameroonian pregnant women is
frequent. Sunlight exposure and gestational age were associated
with vitamin D deﬁciency. There was a difference due to bias
between the manual ELISA method often used for measurement of
vitamin D and the one done using the Mini Vidas® method.

A. Al Maye Bit Younoussc, V.J. Ama Moorc, L.B. Bidjonib, W. Mbachama
a
Faculty of Medicine, University of Yaounde 1, Cameroon
b
Yaounde University Teaching Hospital, Cameroon
c
Yaounde University Teaching Hospital, Faculty of Medicine, University
of Yaounde 1, Cameroon
Background-aim
Vitamin D plays an important role in healthy bone growth via
its “classical effects” on calcium and phosphate metabolism. In
pregnant women, vitamin D deﬁciency is thought to occur most
frequently in the third trimester and is linked to some materno-fetal
complications.
Methods
We proceeded by carrying out an analytical cross-sectional study
from November 2016 to May 2017. Participants were recruited from two
maternities in Yaounde. Samples were analyzed in the biochemistry
laboratory of the University Teaching Center (UTC) in Yaounde. Were
included all pregnant women consulting in these two maternities, aged
at least 18 years, with no past history which could interfere with vitamin
D metabolism. Venous blood was drawn into dry tubes. Calcium and
phosphorus dosages were done using a colorimetric method. Vitamin D
was done using a manual competitive ELISA technique. Twenty-three
(23) samples were randomly selected for vitamin D measurement using
automated ELFA technique on Mini Vidas® for comparison. Data was
analyzed using Epi info version 7.1, SPSS version 20.
Results
We recruited 75 pregnant women with a mean age of 27.64 ±
5.50 years. The frequency of vitamin D deﬁciency was high (88%).
The deﬁciency was moderate in 32% of cases and severe in 29.3% of
cases. Meanwhile, the frequency of vitamin D insufﬁciency was
26.7%. We also found an association between vitamin D deﬁciency
and two factors: non exposure to sunlight and gestational age. We
observed that in the ﬁrst trimester of pregnancy, the mean level of
vitamin D was 18.46 ng/ml. In the second trimester, it was 12.99 ng/
ml. And, in the third trimester, it was 20.31 ng/ml. There was no
association between vitamin D deﬁciency and levels of blood calcium
and phosphorus. There was a difference between the both methods;
this difference was due to positive bias. The Vidas® method tended
to overestimate results obtained by the ELISA method.
0009-8981/$ – see front matter

doi:10.1016/j.cca.2019.03.1295
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Vitamin d status in TUNISIAN children with autism spectrum
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M. Chtouroua, M. Naifarb, S. Grayaac, I. Hajkacemb, D. Ben Touhemib,
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a
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b
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Background-aim
Autism spectrum disorder (ASD) is a severe developmental
disorder. Vitamin D deﬁciency has recently been proposed as a
possible environmental risk factor for ASD. Vitamin D deﬁciency in
early life affects neuronal differentiation, axonal connectivity,
dopamine ontogeny, and brain structure and function.
The aim of this study was to investigate and to determine the
association between Vitamin D and ASD.
Methods
This was a case–control study conducted at the department of
child psychiatry. Forty children with ASD diagnosed according to the
DSM-V criteria of the American Psychiatric Association were
recruited. Controls included 43 sexes and age-matched randomly
selected healthy children of the same socioeconomic status. Serum
vitamin D was measured for all subjects. The level P b .05 was
considered as the value for signiﬁcance.
Results
The mean age for autistic versus control children was 4,78 ±
0,93versus 4,76 ± 1,08, respectively. 60,6% % of autism children had
vitamin D deﬁciency. Vitamin D deﬁciency was considerably more
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common among autistic children (17,13 ± 9,65 ng/ml ng/mL) as
compared to healthy children (21,34 ± 8,1 ng/mL) (P = .034).
Children with vitamin D deﬁciency have a 3.5 times higher risk
(95% CI 1.27–9.8) of having ASD compared to children with normal
vitamin levels.

Conclusions
The betaine administration exhibits a positive ergogenic effects
on muscle strength (especially leg muscles), so it could be used as a
dietary supplement in order to enhance sports performance,
especially in regularly trained subjects.

Conclusions
doi:10.1016/j.cca.2019.03.1297
The present study revealed that Vitamin D deﬁciency was higher
in ASD children compared to healthy children.
^
A supplementing with Vitamin D might be an effective strategy
for reducing the risk of ASD.
doi:10.1016/j.cca.2019.03.1296
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Background-aim
The data on the positive ergogenic effects (muscle strength,
power performance and endurance) of amino acid betaine are
contradictory, especially in relation to certain muscle groups. The
aim of the study was to examine the betaine effects on muscle
strength of the extremities, aerobic capacity and some biochemical
parameters in healthy regularly trained subjects.

Background-aim
Мaternal nutritional status during conception and early pregnancy is very important for mother and fetus wellbeing and could
reduce the risk of adverse maternal and perinatal outcomes.
Unfortunately the nutritional status of women of reproductive age
is not often satisfactory and requires additional suplementation
therapy. Folic acid suplementation is recommended in many
countries to prevent neural tube defects and other complications.
In our study we wanted to see the extent to which pregnant women
follow the rules about taking multivitamins and minerals during
pregnancy.
Methods

Methods
The examined group consisted of 8 apparently healthy subjects of
both sexes (f 6, m 2) who regularly practice jazz ballet and used 1.5
g/day betaine per os for 6 weeks. The control group consisted of 6
apparently healthy female subjects who regularly practice jazz ballet.
During these six weeks, the intensity of training for both groups was
the same. At baseline and after 6 weeks, dynamometric measurements (isoaccelerative dynamometer) of the isokinetic strength of
the arm ﬂexors and extensors and the leg extensors (maximum
overload, the average value of overload and contraction rate) and the
measurement of aerobic capacity by a submaximal load test on the
bicycle ergometer were performed. Blood levels of glucose, CRP, urea,
creatinine, acidum uricum, total and direct bilirubin, total protein,
albumin, ALT, AST, GGT, ALP, amylase, LDH, iron, ferritin, lipid status
parameters, vitamin B12, folate and homocysteine (standard biochemical procedures) were determined.
Results
After 6 weeks of betaine administration, dynamometric parameters were increased in all tested muscle groups, statistically signiﬁcant
only for increasing the average value of overload (p b .05) and the
contraction rate (p b .05) of the leg extensors. These parameters were
signiﬁcantly higher in examined group vs control group (p b .05), too.

The study included 75 pregnant women in the ﬁrst trimester of
pregnancy (between 11 and 14 week of gestation) from the Clinic of
Gynecology and Obstetrics, Clinical Center Novi Sad, Serbia. Patients
were divided into 3 subgroups. The ﬁrst subgroup-pregnant women
who did not use any of the multivitamin preparation including iron
and folic acid. The second group-pregnant women who were taking
iron, alone or in combination with folic acid and multivitamins. The
third group-pregnant women who received only the folic acid. Blood
samples were taken for determination of total blood content (ABX ES
60) and iron concentration (Cobas Integra 400 plus).
Results
Most of the pregnant women belong to the age of 26 to 31 years
(29,17%). Only 10 pregnant women (13,33%) did not use multivitamins, iron or folic acid. 57,33% of pregnant women were taking only
folic acid, 5,3% were taking only iron and 24% were taking
combination of multivitamins, folic acid and iron. None of the
pregnant women did not take folic acid during periconceptional
period. Serum concentrations of iron were 15,9 μmol/l in the ﬁrst
group, 17,02 μmol/l in the second and 17,83 μmol/l in the third
group. Six patients (9,2%) from the second and third group had an
iron concentration above the upper limit of the reference values and
only one had an iron concentration below the reference value.
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Conclusions
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More than 81% of pregnant women reported some folic acid
intake during pregnancy but none during periconceptional period.
Increased folic acid promotion especially for women in this period is
needed.

Prevalence of vitamin D deﬁciency in a population of healthy
adults in Spain

doi:10.1016/j.cca.2019.03.1298

S. Górriz Pintado, R. Lahoz Alonso, P. Calmarza Calmarza, R. Escobar
Conesa, J.L. Bancalero Flores, S. Izquierdo Álvarez
Servicio de Bioquímica, Hospital Universitario Miguel Servet, Zaragoza, Spain
Background-aim
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a
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Background-aim
Autism spectrum disorders is a severe developmental disorder.
Children with ASD are reported to have food aversions inhabitual
eating behaviors.
The aim of this study was to evaluate the nutritional status in
Tunisian children with ASD.
Methods
This was a case–control study conducted at the department of
child psychiatry. Forty children with ASD diagnosed according to the
DSM-V criteria of the American Psychiatric Association were
recruited. Controls included 43 sexe and age-matched randomly
selected healthy children of the same socioeconomic status. We
calculated body mass index (BMI). Total protein, albumin,
prealbumin and Inﬂammatory markers (High Sensitive C-Reactive
Protein (CRP) us and orosomucoid) was measured for all subjects.
Results
Children with ASD had a lower BMI than the contrôle groupe
(16,82 ± 3,18 vs 19,08 ± 3,18 avec p = 0,016). The percentage of
patients with a BMI at -1SD (12.8%), -2SD (7.7%) and -3SD (12.8%)
was greater than the corresponding controls for each standard
deviation. The prealbumin concentration of the patients was
signiﬁcantly lower than that of the controls (162.5 ± 45 mg/L vs
^^
178.8 ± 29 mg/L, p = .046). Serum albumin, total protein and
^^
Inﬂammatory markers were similar between the two populations.

25-HydroxyvitaminD [25(OH)D] determination in serum samples
is the best indicator of Vitamin D level in the body. The aim of this
study is to determinate the prevalence of deﬁcient levels of 25(OH)D
in healthy adults.
Methods
25(OH)D levels were analyzed in 7480 routine serum samples
Three groups of patients were considered: a “young adults group”
with ages between 20 and 39 years old (1935 patients, 26.6% males
and 73.4% females), a “medium age group” with ages between 40
and 49 years old (2282 patients, 26.6% males and 73.4% females) and
an “older adults group” with ages between 50 and 59 years old (3261
patients, 23.9% males and 76.1% females). Concentrations of 25(OH)
D were expressed in nmol/L. The deﬁciency was deﬁned as 25(OH)D
values b 50 nmol/L. Data were analyzed using Medcalc 11.4.2.
Results
25(OH)D mean values measured for the young adult group were
61.3 ± 18.9 nmol/L, for the medium age group were 59.1 ± 18.8 nmol/
L, and for the older adults group were 58.5 ± 18.7 nmol/L. Signiﬁcantly
higher 25(OH)D concentrations (p b .0001) were detected in the young
adults group compared to the other groups. No signiﬁcant differences
were observed in the distribution of 25(OH)D values between men and
women (p = .2529). The prevalence of Vitamin D deﬁciency for the
whole sample (patients with ages between 20 and 59 years old) was
32.1%. In the case of young adult group was 28.2%, 32.4% for medium age
group and 33.8% for older adults group.
Conclusions
The data obtained in our study conﬁrm that there is a high prevalence
of vitamin D deﬁciency in the studied population, being the levels that are
insufﬁcient both to maintain the bone metabolism correctly and to favor
the possible extra-bone functions attributed to this vitamin.
doi:10.1016/j.cca.2019.03.1300
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Conclusions
Prevalence of hypovitaminosis D in Albanian pregnant women
Low values of serum prealbum suggest undernutrition or
inﬂammatory syndrome. A small change in nutritional status can be
detected early by the prealbumin levels. In this study, we did not
notice an increase in CRP us and orosomucoid, and therefore the
decrease in pre-albumin levels in children with ASD would be
related to undernutrition.
doi:10.1016/j.cca.2019.03.1299
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Background-aim
Many studies are suggesting that hypovitaminosis D during
pregnancy is associated with mother and children health problems.
There are evidences that vitamin D deﬁciency is related with
pregnancy complications such as pre-eclampsia, gestational diabetes
mellitus, metabolic disorders, increased risk for cesarean section and
also with fetal complications such as impaired fetal growth, lower
bone mineral density, respiratory infections, small size for gestational age, etc.
Methods
Serum levels of 25-hydroxyvitamin D (25-OH-D) were evaluated
in 185 Albanian healthy pregnant women aged 18–47 years old,
which are presented at the National Blood Transfusion Center in the
period from July to December 2018. All participants with a history of
chronic diseases were excluded from the study. The gestational age
of the participants was a 3–41 week. 25-OH-D levels were evaluated
on a blood sample obtained by venipuncture in a plain tube. Serum
level of 25-OH-D was measured using the CMIA method in Abbott
Architect i2000 platform. We used the Endocrine Society recommendation cut-off of 25-OH-D to deﬁne vitamin D status: b20 ng/mL
deﬁciency; 20–30 ng/mL insufﬁciency; 31–50 ng/mL adequate Vitamin D status. Hypovitaminosis D was deﬁned as 25-OH-D serum
levels δ 30 ng/mL.
Results
Of 185 Albanian pregnant women participating in our study we
found that 137 (74%) of them had hypovitaminosis D and only 48
(26%) of them had optimal levels of vitamin D (30 ng/mL as cut off).
Of all pregnant women participating in our study: 62 (33.5%)
participants result with vitamin D insufﬁciency (95%CI, 24.38–
25.95 ng/mL); 66 (35.6%) participants result with vitamin D
deﬁciency (95%CI, 14.7–16.22 ng/mL); 9 (4.9%) participants result
with vitamin D severe deﬁciency, b10 ng/mL as cut off (95%CI, 5.71–
8.42 ng/mL).
Conclusions
Vitamin D hypovitaminosis is highly prevalent in Albanian
pregnant women (74%) and up to 40.5% of pregnant women are
vitamin D deﬁcient. It is necessary to elaborate a national screening
and treatment strategy to detect vitamin D status, especially in highrisk groups such as pregnant women in Albania.

Vitamin B12 and folic acid are the most frequently measured
vitamins in Laboratory Medicine due to its clinical implications.
Furthermore the new recommendations suggest distinguishing
sufﬁcient patients from insufﬁcient and deﬁcient ones.
Methods
Incorporation of the Atellica (Siemens Healthineers) to our
laboratory represents a new instrument that uses the same reagents
than previous generation Advia Centaur (Siemens Healthineers) but
with minor technical modiﬁcations.
We run parallel samples for vitamin B12 and folic acid, especially
in the most clinically relevant range, lower than 300 pg/mL for
vitamin B12 and lower than 5 ng/mL for folic acid. Samples were run
consecutively in the Advia Centaur and the Atellica for both
techniques. These included 143 serum samples for folic acid and
220 samples for vitamin B12. Statistical analysis was done with SPSS
v23 and Passing Bablok regression using MedCalc v18.11.3.
Results
Results for folic acid were (mean ± standard deviation) 5.81 ±
3.17 ng/mL for Advia-Centaur and 6.85 ± 4.5 ng/mL for Atellica, p b
0,00 1 (paired t-test). Passing Bablok regression was: Atellica =
11872*Centaur-0.24 with a slope CI between 1.123 and 1.244.
For Vitamin B12 results shown for Centaur were mean ± sd
299.06 ± 86.6 pg/mL and for Atellica 291.7 ± 92.79 pg/mL, non
signiﬁcant difference (paired t-test), and Pearson correlation coefﬁcient of r 0.0.904 p b .0001. Passing Bablok regression was: Atellica
= 1.000*Centaur-11.00 and for slope the CI was 0.941 to 1.068.
For folic acid, discrepancies for detecting insufﬁciency or
deﬁciency were low, as only 3 samples out of 71 lower than 5 for
Centaure, were found non defﬁcient in the Atellica. For vitamin B12
while Atellica detected 14 samples out of 137, lower than 300 non
detected by centaur while centaur detected 3 samples lower than
300 that were found normal in Atellica.
Conclusions
Conclusions: the new instrument gave statistically mean significant differences for folic acid, although not clinically relevant for
deﬁciency detection, while for vitamin B12, differences were not
statistically signiﬁcant, and clinically 14 samples in Atellica (6.6%)
were classiﬁed as deﬁcient while were not detected by Centaur.
doi:10.1016/j.cca.2019.03.1302

doi:10.1016/j.cca.2019.03.1301
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Zinc deﬁciency among hospitalized population in Saudi Arabia

Vitamin B12 and folic acid evaluation in ATELLICA analyzer
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Background-aim
Background-aim
Launching of new instrumentation requires its evaluation to
ascertain its performance and comparability with previous ones.

Zinc is an essential trace element that is necessarily needed for
normal metabolism in human. Zinc deﬁciency is one of the most
contributing factors to public health in developing countries
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including Saudi Arabia. Many institutes have already prescribed zinc
supplements for female visiting the outpatient clinics. In this study
we evaluated the zinc levels in our outpatients' population.
Methods
Adults patients were visited the primary health clinics to be
evaluated. Female patients were regularly prescribed with multivitamins, iron and zinc supplements. Blood samples for measurement
of zinc level were collected at initial and 6 month-interval visits in a
royal blue tube from Becton Dickenson, and centrifuged for 10 min
for 3000 g. The serum part was then separated and transported in
frozen condition to reference laboratory to measure zinc level. The
measurement of Zinc blood levels were performed using Inductively
coupled plasma mass spectrometry (CPL-MS) method. The reference
interval was 0.66–1.10 (mcg/ml). The statistical date were analyzed
and the p-value was calculated using Microsoft excel sheet and was
identiﬁed to be signiﬁcantly less than (0.05).
Results

concentration in the urine samples were determined using ISE on
Cobas c 501 analyzer (Roche diagnostics, USA). Creatinine concentration was determined through the Creatinine (urinary) Jaffé kinetic
method with a Cobas c 501 analyzer. All statistical analyses were
performed using the Statistical Package for the Social Sciences
(SPSS), version 22.0. Normally-distributed data are presented as
mean ± standard deviation. t-test for unpaired samples was used to
assess differences between group means (p b 0,001).
Results
Average urinary volume excretion was 1388,6 ml per day, being
higher in men than women. Average urinary creatinine excretion was
12,79 mmol/24 h, being again higher in men than women. Mean urinary
sodium was 161,60 (SD 67,32) mmol/24 h, equivalent to a mean
consumption of 9,45 (3,94) g of salt per day. Men excreted more sodium
than women (mean difference 36,66 mmol/24 h, p b .001). Mean urinary
potassium was 57,67 (21,73) mmol/24 h, equivalent to a mean
consumption of 2,93 (1.1) g of potassium per day. Men excreted more
potassium than women (mean difference 7,31 mmol/24 h, p b .001).
Conclusions

A total of 105 patients were included in this study. The female
were 71 with average age of 37 ± 14 years and 34 male with age of
40 ± 19 years with p-value of (p = .1966). The average zinc levels
were found to be 0.69 ± 0.12 (mcg/ml) for female and 0.79 ± 0.15
(mcg/ml) for male with p value of (b0.0001). The average for the
combined zinc level for both female and male was found to be 0.72
± 0.13 (mcg/ml). The deﬁciency rates were found to be 37.5% among
the female and 17.7% among male.

Salt intake was higher and potassium intake was lower than the
WHO recommendations in this healthy Montenegrin population. A
reduction in dietary salt from the current intake of 9,45 (3,94) g/day
to the recommended level of b5 g/day and elevation a potassium
intake of at least 3,51 g/day for adults will have major beneﬁcial
effects on cardiovascular health.

Conclusions

doi:10.1016/j.cca.2019.03.1304

There is a signiﬁcant decrease in the zinc levels almost double
among outpatient female compared to male patients in Saudi Arabia.
Further studies will be followed to explore the effectiveness of zinc
supplements in improving that deﬁciency in this population.

W384

doi:10.1016/j.cca.2019.03.1303

W383
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excretion in a healthy montenegrins
N. Terzic Stanic, T. Antunovic, N. Gligorovic Barhanovic
Clinical Center of Montenegro, Montenegro
Background-aim
Recently, salt has been the subject of intense scientiﬁc research
related to blood pressure elevation and cardiovascular moralities.
World Health Organization (WHO) strongly recommended to reduce
dietary salt intake as one of the top priority actions to tackle the
global non-communicable disease crisis.
The aim of this study was to assess sodium and potassium intake by
24 h urinary excretion in a clinically healthy Montenegrin population.
Methods
The study was performed on 100 clinically healthy participants
aged 25–45 years (46% men and 54% women). All participants
provided a 24 h urine sample and underwent anthropometric,
biochemical, and blood pressure evaluations. Sodium and potassium

Serum reference interval values of selected micronutrients,
vitamins, and detectable interleukins among healthy adults in
south-west Nigeria
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Background-aim
Clinical decision making is largely inﬂuenced and mostly dependent on appropriate interpretation of numerical pathology reports.
The laboratory results which form the bases of these reports are
usually interpreted by comparison with the reference intervals. By
inference, the quality of laboratory reports is therefore closely linked
with the quality of the reference intervals used for their interpretation.
Methods
In this prospective study, a priori selection approach was used to
select the subjects. The subjects were recruited among the clients of
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the blood-donating pool in the department of Hematology and blood
transfusion unit of the hospital with age range: 18–64 years. They
were screened for a panel of pathological conditions that could elicit
acute systemic inﬂammation which could induce cytokine production.
Serum micronutrients were assayed using Atomic Absorption
Spectrophotometry (AAS), while serum interleukins and vitamins
were assayed using High Performance Liquid Chromatography
(HPLC). The 95% reference intervals (RIs) were estimated using
reference limits at 2.5th percentile for the lower reference limit and
97.5th percentile for the upper reference limit. Reference intervals
were derived using both parametric and non-parametric analysis for
the purpose of comparison.

b

Results

This cross-sectional study included 485 students (m 128 and f
357) of the University of Novi Sad, aged 18–28 years. A serum
concentration of Mg (spectrophotometry; commercial sets of
Siemens, Germany) was determined, body mass index (BMI) was
calculated, and waist circumference and arterial blood pressure were
measured. All examinees completed an Mg status questionnaire
(www.biopractica.com).

One hundred and eighteen (118) apparently healthy subjects
were selected. Their age ranged between 18 and 56 years with
majority, 113 (95.8%) being aged 18-44 years, and minority, 5 (4.2%)
being between age 45–56 years. They were mostly males (blood
donors), with only 13 (11.02%) being females, the remaining 105
(88.98%) were males. They were mostly Africans of Yoruba ethnicity
which is one of major ethnic groups in South-west Nigeria.
Estimated reference limits at 2.5th percentile for the lower
reference limit and 97.5th percentile for the upper reference limit
for the 5 micronutrients were as follows: Zinc: 9.49–20.54 μmol/L,
Selenium: 0.50–1.11 μmol/L, Copper: 13.86–27.97 μmol/l, Iron:
14.19–32.07 μmol/l, Manganese: 6.24–16.37 nmol/l; for Magnesium:
0.78–1.62 mmol/l;
For eight (8) selected vitamins: four (4) fat-soluble vitamins (A,
D, E and K), viz. vitamin A: 1.08–2.39 μmol/l, vitamin D: 59.89–
164.42 μmol/l, vitamin E: 7.13–19.45 μmol/l, vitamin K: 0.16–0.42
nmol/l; and 4 water soluble vitamins (B1, B6, B12 and C) viz.,,
vitamin B1: 74.09–201.56 nmol/l, vitamin B6: 0.12–0.29 nmol/l,
vitamin B12: 155.55–407.96 nmol/l, vitamin C: 47.74–112.99 μmol/l.
And for 18 detectable/ detected interleukins (ILs) in the serum
viz.: IL-1: 0.58–1.24 pg/ml, IL-2: 0.09–0.18 pg/ml, IL-3: 0.39–0.89 pg/
ml, IL-4: 0.27–0.58 pg/ml, IL-5: 0.08–0.19 pg/ml, IL-6: 0.75–2.04 pg/
ml, IL-7: 0.37–0.96 pg/ml, IL-8: 0.24–0.64 pg/ml, IL-9: 0.49–1.29 pg/
ml, IL-10: 0.56–1.46 pg/ml, IL-11: 0.27–0.58 pg/ml, IL-12: 0.49–1.02
pg/ml, IL-13: 0.04–0.07 pg/ml, IL-14: 0.67–1.43 pg/ml, IL-15: 0.07–
0.12 pg/ml, IL-16: 0.28–0.57 pg/ml, IL-17:0.44–0.91 pg/ml, IL-18:
0.74–1.56 pg/ml.
Conclusions

Institute for Health Care of Students Novi Sad, Novi Sad, Serbia
Medical Faculty of Novi Sad, Department of Pathophysiology, Novi Sad,
Serbia

c

Background-aim
Magnesium (Mg) deﬁciency is associated with numerous noncommunicable diseases. The aim of the study was to estimate the
prevalence of hypomagnesemia in the student population of
Northern Serbia (NS).
Methods

Results
The prevalence of hypomagnesemia (Mg b 0.75 mmol/L) was
9.3%, while the incidence of the subjects with high risk for the Mg
deﬁciency (Mg 0.75–0.85 mmol/L) was 40%. 50% of subjects with
hypomagnesemia, 43.8% of subjects with Mg level of 0.75–0.85
mmol/l, and 38.8% of subjects with normomagnesemia were fed in a
college canteen. 48.8% of all subjects consumed bottled water
enriched with Mg; 37.8% of subjects with hypomagnesemia. 62.2%
of subjects with hypomagnesemia consume foods rich in sugar, 48.8%
of fat-rich foods, 68.8% feel constant fatigue, while 20% indicate signs
of heart rhythm disorders. There is no signiﬁcant correlation
between the levels of Mg and BMI, arterial blood pressure, and waist
circumference.
Conclusions
In the student population in NS the prevalence of hypomagnesemia is relatively low (9.3%), but the population of students with a
high risk of Mg deﬁciency is very high (40%). Such results could be
related to dietary habits, i.e. high intake of foods rich in sugar and
fats.
doi:10.1016/j.cca.2019.03.1306

There is an unparalleled agreement between our estimated
reference interval values and those from other geographical climes,
especially when compared with those in standard reports from well
or almost perfectly planned studies (standardized ‘a priori’ selection
studies), which thus promises the applicability of the reference
values estimated for the selected micronutrients, selected vitamins,
and detected interleukins in this study.
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Hypomagnesemia in the student population in northern Serbia:
Prevalence, nutritional risk factors
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New zinc assay for automated clinical chemistry analyzers

Background-aim
Zinc is the second most abundant trace element in human body
serving as a functional or structural component of important enzymes
such as carbonic anhydrase, alkaline phosphatase, DNA and RNA
polymerases. Atomic absorption spectrometry (AAS) is commonly
used for determination of total zinc concentration in biological
samples. However, AAS is not readily available in most laboratories,
samples are often transferred for analysis causing extra costs and loss
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of time. Current automated assays available are not stable and not
suitable for clinical use. Development of a new automated clinical
chemistry assay for zinc measurement was aimed with this project.
Methods
Zinc changes the red-orange color of 2-(5-Bromo-2-pyridylazo)5-[N-propyl-N-(3-sulfopropyl)amino]phenol (5-Br-PAPS) to light
pink under alkaline conditions. The change of absorbance at 548
nm is proportional to total zinc level in the sample. Various
wavelengths, buffer conditions, surfactants, catalyzers and denaturing agents were evaluated for suitability to use as components of
reagents. Performance of the assay reagents were evaluated with
standard solutions containing different concentrations of zinc ions,
serum and urine samples. We evaluated the assay for analytical
performance criteria including linearity, accuracy, precision, recovery, carry over, interference effect, reference interval, shelf-life, onboard stability and comparison with AAS according to Clinical
Laboratory Standards Institute guidelines.
Results
Linearity of the assay was 4–1000 μg/dl (r = 0.988). Same samples
were tested 20 times in a single run and within-run coefﬁcient of
variation (CV%) was 1.12, same sample was tested in 20 consecutive
days and between-run CV% was 2.5. Serum pool was spiked with ﬁve
solutions containing zinc concentrations of 90–600 μg/dl and the
recovery was 96–101%. Reference interval was determined as 65–130
μg/dl for male, 60–130 μg/dl for female adults. Shelf-life at 2–8 °C is 12
months. The reagents are stable for at least 25 days on the automated
analyzer. Correlation with AAS was evaluated using 100 serum
samples, correlation coefﬁcient (r) was 0.89.
Conclusions
A new stable, reliable and rapid automated zinc assay that meets
criteria for clinical use is developed as a cheaper and easier-to-use
alternative to complicated methods such as AAS and ICP-MS.

25(OH)D was measured by a Modular E170 analyzer (Roche
Diagnostics) using an electrochemiluminescent immunoassay.
Vitamin D deﬁciency and insufﬁciency categories were
established as 25(OH)D serum levels b 20 ng/mL and 20–30 ng/mL
respectively, according to Endocrine Society Clinical Guidelines.
Levels of 25(OH)D N 30 ng/mL were considered sufﬁcient. Percentage
of patients with deﬁciency, insufﬁciency and sufﬁciency were
calculated by age and season. The statistical evaluation was done
using Omnium 5 and via UNIX.
Results
Vitamin D deﬁciency, insufﬁciency and sufﬁciency ratios during
the evaluated period were 48.3%, 30.9% and 20.8%.
Regarding age categories, Vitamin D deﬁciency was less prevalent
in the group b 5 years (16.5%), and more prevalent in the groups of
5–14 years (52.4%), 26–45 years (51.4%) and N85 years (58.2%).
Vitamin D sufﬁciency ratio was highest in the category of b5 years
(53.9%) and lowest in the groups of 5–14 years (10.2%), 15–24 years
(18.9%) and 26–45 years (15.5%).
According to seasonal variations, the rates of vitamin D deﬁciency
during spring, summer, autumn and winter were 48.1%, 32.9%, 37.7%
and 60.9% respectively. Rates of vitamin D sufﬁciency varied from
32.3% in summer to 13.4% in winter.
Conclusions
Vitamin D deﬁciency is prevalent in our region. Children under 5
years-old are the only age group with acceptable vitamin D levels.
Vitamin D deﬁciency is particularly high in young people (5–14
years) and in the elderly (N85 years). These data are disturbing since
attaining sufﬁcient levels of vitamin D in youth people is essential for
proper bone development.
Our results also support the importance of the ultraviolet
exposure: the seasonal variation should be taken into account for
an adequate clinical decision.
In conclusion, vitamin D supplementation may be required in our
population due to the high rate of insufﬁciency, especially in winter
in the most affected age groups (5–14 years and N85 years).

doi:10.1016/j.cca.2019.03.1307
doi:10.1016/j.cca.2019.03.1308
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Study of 25-(OH)-vitamin D serum levels in the northern area of
Spain
S. Martín Rodríguez, N. Ortega Unanue, L. Samaniego Jiménez, M.A.
Calvo Ferrer, L. Thomlimson Alonso
Hospital San Pedro, Logroño, Spain
Background-aim
Vitamin D deﬁciency has been associated with different diseases
such as osteomalacia, dyslipidemia, hypertension, cancer or diabetes
by several studies.
The aim of the present study is to evaluate serum levels of 25hydroxyvitamin D [25(OH)D] in the northern area of Spain according
to age and seasonal variations.
Methods
Retrospective study of 22,469 samples processed in our laboratory
from 2017/01/01 to 2018/12/31 (12,583 women and 9886 men).

Deﬁciency of 25 hydroxyvitamin D in the elderly population: Two
cut points
M. Menacho Roman, A.J. Ravelo Marrero, J.M. Del Rey Sánchez, T.
Bona Borao, I. Arribas Gómez
Department of Clinical Biochemistry, Hospital Universitario Ramón y
Cajal, Madrid, Spain
Background-aim
Vitamin D deﬁciency is an epidemic worldwide. In Spain, levels of
25-hidroxyvitamin D b 20 ng/mL have been described between 80
and 100% in people over 65 year of age, whereas in the population
under 65 years of age the deﬁcit reaches 40%. The proper concentration for this vitamin is a matter of controversy. The Institute of
Medicine of the United States proposes values for the healthy
population N 20 ng/mL, whereas the International Osteoporosis
Foundation together with different endocrinological societies from
different countries deﬁnes N30 ng/mL.
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Evaluation of the prevalence of 25-hidroxyvitamin D (VIT.D)
deﬁciency according to the different cut points indicated in the
literature.

Results

Methods

Vitamin C was signiﬁcantly higher in women with PCOS
compared to the controls (P b .05). There were no signiﬁcant
differences in body mass index, levels of serum zinc, copper and
iron in women with PCOS compared to the controls (P b .05).

We have been analyzed the requested determinations of VIT.D
and parathyroid hormone from January 2015 to December 2016 in
Primary and Specialized Care.

Conclusions

Results
We studied 54,043 patients, of whom over 65 years were 25,120
[17,786 (70.8%) women]. The prevalence of this vitamin deﬁcit
considering the 2 cut-off points (b20 ng/mL and b30 ng/mL):
Over 65 years: N, % total, age mean ± SD in years, Men (% total),
Women (% Total), Percentage Hyperparathyroidism (PTH N 65 pg/mL).
VIT.D b 20 ng/mL: 11112, 44.2%, 79.2 ± 8.2 years, Men 3599
(14,3%), Women 7513 (29.9%), 80.4% Hyperparathyroidism.
20 b VIT.D b 30 ng/mL: 6834, 27.2%, 76.0 ± 7.5 years, Men 2082
(8.3%), 4752 (18.9%), 66.0% Hyperparathyroidism.
VIT.D N 30 ng/mL: 7174, 28.6%, 77.4 ± 7.8 years, Men 1653
(6.6%), 5521 (22.0%), 59.7% Hyperparathyroidism.
Conclusions
44% of patients older than 65 years have lower concentrations of
20 ng/mL of 25-hidroxyvitamin D and of these 67% are women. In
these patients there is a decrease in the cutaneous synthesis of this
vitamin, in addition to other factors (poor dietary intake, sun
protection, etc.), so that concentrations N20 ng/mL could be considered adequate considering the low prevalence of hyperparathyroidism [2 out of 3 (range 20–30 ng/mL VIT.D) compared to 4 out of 5
cases (range b 20 ng/mL VIT.D)].
doi:10.1016/j.cca.2019.03.1309

In this study, PCOS patients had signiﬁcant levels of vitamin C, this
could be as a result of vitamin C supplement given to them at the fertility
clinic. Vitamin C as an antioxidant can be of help to ﬁght against free
radicals, enhance fertility and prevent future complications.
doi:10.1016/j.cca.2019.03.1310

W390
The prevalence of folate deﬁciency in the adult population in
Turkey: The association with prediabetes and diabetes
B. Omera, A. Telcia, F. Turkerb, Y. Tutuncub, N. Dinccagb, K. Karsidagb,
T. Yilmazb, I. Satmanb, S. Genca
a
Istanbul University, Istanbul Faculty of Medicine, Department of
Biochemistry, Turkey
b
Istanbul University, Istanbul Faculty of Medicine, Department of
Internal Medicine, Division of Endocrinology and Metabolism, Turkey
Background-aim
Folic acid is important micronutrient to maintain DNA synthesis,
optimal hematopoiesis, and neuronal function. This cross-sectional
study is designed to investigate folate status and the prevalence of
folate deﬁciency in Turkish population; and also to ﬁnd out the
relation of folate status with insulin resistance, prediabetes, and
diabetes mellitus.

W389

Methods

Serum level of some trace elements and vitamin C in women with
polycystic ovarian syndrome in Nnewi south east Nigeria

A cross-sectional, population based study comprised 9719
randomly selected adult samples (aged N20 years). The study
participants were grouped according to serum folate levels as
follows; folate deﬁcient group (b9.52 nmol/L); folate marginal group
(9.52–39.66 nmol/L) and folate sufﬁcient group (N39.66 nmol/L). The
study group was also classiﬁed according to age in 5-year intervals.
Beside serum folate, glucose, insulin level and lipid parameters were
also measured.

C. Njoku, S. Meludu, C. Dioka, J. Onuegbu, O. Usman, O. Onyegbule, C.
Okafor
Nnamdi Azikiwe University, Nnewi Campus, Nigeria
Background-aim
Polycystic ovarian syndrome (PCOS) is one of the most common
endocrine diseases in women, inﬂuencing 5% to 10% of women of
reproductive age. Stressful lifestyle is leading to increased prevalence
of PCOS in young adolescent and early reproductive population and
its association with many ongoing complications such as infertility,
obesity, insulin resistance, dyslipidemia, endothelial dysfunction and
overt diabetes mellitus. Aim: The study aimed to evaluate the serum
level of zinc, copper, iron and vitamin C in PCOS women.
Methods
A case-control study that included a total of 60 (30 patients with
PCOS and 30 healthy controls) women. Serum zinc, copper, iron
levels were analyzed using atomic absorption spectrophotometric
method. Vitamin C was analyzed by kyaw A method (1978).

Results
The average folate concentration of the study group was 16.54 ±
7.48 nmol/L. Six hundred thirty-one subjects (6%) of participants had
lower than 9.52 nmol/L. The deﬁciency rate was 5.7% for urban and
6.2% for rural areas of Turkey, among the ﬁve regions of Turkey, the
highest deﬁciency rate was in the eastern part of Turkey. The
deﬁciency rate was the highest in the youngest and the oldest groups
(20–24 years: 8%, and N 80 years: 9.4%, p b .001). The FBG (p b .001),
HbA1c (p = .001), HDL-C (p = .004), and LDL-C (p b .001), vit-B12
(p = .002) were lower in folate deﬁcient group compared with those
of the marginal group. When the folate deﬁciency rate was
investigated with glucose tolerance categories, it was the highest in
normal glucose tolerance (NGT) group, and the lowest in known
Diabetes mellitus (DM) group (7% vs 2.8%, p b .001).
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Conclusions
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Depending our results, serum folate level greatly contributes to
clinical practice, and shows the importance of serum folate
determination especially in subjects over 60 years with or without
ﬁndings of anemia. The mandatory fortiﬁcation of cereals with folic
acid might be beneﬁcial for public health in order to prevent the
diseases due to folate deﬁciency.

Zinc status in adults males in northern Serbia

doi:10.1016/j.cca.2019.03.1311
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Performance of the modiﬁed IDS-immunoassay for the measurement of 1,25 (OH)2 vitamin d in human serum
K. Spanaus, A. Von Eckardstein
University Hospital Zurich, Switzerland
Background-aim
Two fully automated immunoassays (one from DiaSorin and
another assay from IDS) are available for the measurement of 1,25
(OH)2 vitamin D (1,25VitD), the bioactive form of vitamin D. When
previously comparing both assays, we found a good correlation with
LC-MS/MS measurements only for the DiaSorin method. Since in the
meantime the IDS test had been improved to achieve better precision
and correlation with the reference method, we evaluated the
performance of the modiﬁed test.
Methods
Imprecision was veriﬁed according to CLSI EP15-A3 guidelines.
Patient serum samples sent to our institute for determination of 1,25
(OH)2 vitamin D were used to evaluate correlation and agreement of
1,25VitD measurements between the improved IDS test and the
DiaSorin test.
Results

M. Todorovića, V. Čabarkapaa,b, M. Đerića,b, J. Suđid,e, B. Ilinčića,b, A.
Trifua, S. Davidovićc
a
Clinical Center of Vojvodina, Center of Laboratory Medicine, Novi Sad,
Serbia
b
University of Novi Sad, Faculty of Medicine, Department of Pathophysiology and Laboratory Medicine, Novi Sad, Serbia
c
Clinical Center of Vojvodina, Clinic of Ophthalmology, Novi Sad, Serbia
d
University of Novi Sad, Faculty of Medicine, Department of Pharmacy,
Novi Sad, Serbia
e
Institute of Occupational Health, Novi Sad, Serbia
Background-aim
Zinc plays an essential role in many enzymatic systems, cell
division processes, DNA - protein synthesis, in immune system
functioning, in metabolism regulation of carbohydrates, lipids and
proteins; it also has anti-inﬂammatory and antioxidant effects. There
are very few studies which have explored zinc status in general
population, so the objective of this study is to examine the zinc
status in general population of the adult males in northern Serbia
(Voivodina).
Methods
4214 male examinees older than 18 years of age have been
included in this study. Anthropometric measurements (body weight
and height, waist circumference) have been taken from all examinees, systolic and diastolic blood pressure was measured, and body
mass index (BMI) was calculated. Complete blood count test, blood
levels of glucose, creatinine, total cholesterol, triglycerides, and HDLcholesterol were determined by standard biochemical procedures;
LDL-cholesterol and LDL/HDL-cholesterol was calculated, and the
serum concentration of Zn has been measured by the atomic
absorption spectrometry.
Results

Total imprecision for the IDS test was below 12.0% determined in
assay controls as well as in serum pools from patient samples with
mean concentrations ranging from 8.6 ng/L to 97.8 ng/L. The modiﬁed
test clearly improves the measurement in samples with low and
medium concentrations of 1,25VitD. Whereas the measurement of
1,25VitD with the original IDS test resulted in higher values compared
to the DiaSorin test, after test improvement 1,25VitD values measured
with the IDS test were slightly lower compared to the DiaSorin-test.

The low serum zinc concentration was present in 2.28% of
examined male subjects. The majority of examinees have had the
serum zinc concentrations within the reference range (95.02%).
High serum zinc concentration has been present in 2.7% of
examined males. There is statistically positive correlation between
zinc level and the red blood cell count as well as the hemoglobin
level. However, the results of regressive analysis show that low
serum zinc concentration has no signiﬁcant role in anemia
prediction.

Conclusions

Conclusions

Modiﬁcation of the IDS-1,25VitD test resulted in better precision
at least in low or medium concentration samples but no improvement in correlation with the results measured by an immunoassay
known to correlate well with LC-MS/MS measurement results.

The results of the study show that the zinc status in Vojvodina in
the majority of males is satisfactory, regarding the fact that the low
serum zinc concentrations prevalence in male population is 2.28%.

doi:10.1016/j.cca.2019.03.1312

doi:10.1016/j.cca.2019.03.1313
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Has seasonality an effect on oxidative stress markers and trace
elements levels in patients who undergo in vitro fertilization
treatment?

Water-soluble vitamin deﬁciency: Questionnaire survey in the
northwest region of Algeria

a

b

c

V. Castañón Bernardo , C. Barneo Caragol , S. Rodríguez González , I.
Vega Naredoc, L. Sánchez Castroa, P. Antuña Gonzáleza, P. Llaneza
Cotoa, F.V. Álvarez Menéndezb
a
Assisted Reproduction Department, Hospital Universitario Central de
Asturias, Spain
b
Biochemistry Laboratory, Hospital Universitario Central de Asturias, Spain
c
Cell Biology Department, University of Medicine, Oviedo, Spain
Background-aim

S. Chellouaia, N.S. Bouaklineb, Z. Chellouaia, A.S. Benaissaa, R.
Moussaouia, M. Nachia, M.D. Guellaa, O. Abboua
a
Biochemistry Department, University Hospital of Oran, «1er Novembre
1954», BP N°4166 Ibn Rochd, Oran, Algeria
b
Departement of Pharmacy, Faculty of Medicine, University of Oran, BP
1510 El M'Naouer, 31100 Oran, Algeria
Background-aim

Certain substances can vary depending on ambiental factors such as
industrial or domestic activities or photoperiod duration. Both oxidative
stress status and trace elements are crucial in human physiology.
Assisted reproduction techniques (ART) represent an important
health activity and the concerned professionals strive to achieve the best
results. Many studies suggest different results depending on the season.
The aim of the study was to ﬁnd out differences between
oxidative stress markers and trace elements in serum and follicular
ﬂuid (FF) of women who underwent in vitro fertilization or
intracytoplasmatic sperm injection (IVF/ICSI) in two different times
(spring/summer vs autumn/winter).

Considerable progress has been made in reducing clinical
manifestations of water-soluble vitamin deﬁciencies worldwide;
however, recently published reports underestimate the extent of
these deﬁciencies as many cases are not reported in the medical
literature. Furthermore, the last WHO report on vitamin and mineral
requirements in human nutrition, point out that water-soluble
vitamin subclinical deﬁciencies have not yet disappeared, which
despite their less spectacular manifestation, exert deleterious
metabolic effects.
The aim of this work is to make an inventory of the means of
diagnosis and monitoring of water-soluble vitamin deﬁciencies
among physicians and biomedical analysis laboratories in the
northwest region of Algeria.

Methods

Methods

Samples of serum and FF of 20 women were collected and frozen
at −80° twice between 2017 and 2018. Serum was collected 3–5
days before oocyte recovery and the FF the puncture day. We
analized copper (Cu), selenium (Se), zinc (Zn), cobalt (Co) and
strontium (Sr), units: μg/dL, by mass spectrometry (ICP-MS 7700×,
Agilent). A multi-element calibration standard was prepared from
mono-element solutions containing 1000 mg/L of each element.
(CPAchem Ltd). Serum and FF pools were used as internal quality
control for Sr and the ClinCheck® serum control (RECIPE), for the
rest of the elements. Total antioxidant activity (TAA) and lipid
peroxidation (LP, μM MDA + 4HNE) were measured by spectrophotometric assays. Student's t-test was used for statistical analysis.

A prospective, descriptive study was conducted from October
2017 to May 2018 in the northwest region of Algeria, where 41
physicians and 33 public and private biomedical laboratories were
contacted to fulﬁll a questionnaire about water-soluble vitamin
deﬁciencies encountered during their practice, the means of their
diagnosis and management. Statistical analysis was performed using
SPSS® software.

Results
The means (+/−DS) were: age 35.56 (2.83) years, BMI 23.92
(5.04) kg/m2 and time between treatments 7.28 (1.5) months.
Sterility causes were: 33.33% male, 27.78% mixed, 22.22% unknown
and 16.67% female factor.
Selenium level in FF was signiﬁcantly higher in the 1st cycle:
55,38 + 6.37 vs 52.01 + 7.33),p: 0.038.
The TAA in serum was signiﬁcantly higher in the 2nd cycle: 2.98
(2.46–4.56) vs 4.47 (2.91–6.20) vs mg Tx/ml, p: 0.043.

Results
The results show that apart from vitamins B9 and B12, 50%
of the participating physicians have encountered vitamin B1
and/or B6 deﬁciencies, furthermore pregnant women would be
the most prone to these deﬁciencies followed by patients on
hemodialysis and patients who have undergone digestive
resections.
50% of the participants reported that the diagnosis of vitamin
deﬁciencies is based on clinical signs, while 39.7% of them ﬁnd that
biological exploration is necessary for diagnosis.
Surveys obtained from biomedical laboratories show that only
38.5% of them perform B9 and B12 assays, with most of them (87.5%)
using immunoassay methods.
Conclusions

Conclusions
In autumn/winter, selenium level in FF was lower, while serum TAA
was higher. These differences should be taken into account, since both
can inﬂuence the ART success. No seasonal variation was found in the rest
of parameters. The results should be conﬁrmed in a larger population.
Study partially supported by a grant from FJLC-SEQC.

The realization of this inventory is an important step to pinpoint
the actual means of diagnosis and monitoring of water-soluble
vitamin deﬁciencies used by physicians in the northwest region of
Algeria, and will help improve the exploration approach of the
water-soluble vitamin status.
doi:10.1016/j.cca.2019.03.1315

doi:10.1016/j.cca.2019.03.1314
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Inﬂuence of immunoassay use in the determination of vitamin D

Vitamin D status and its association with season and hospital
mortality in septic shock patients

R. Lahoz Alonso, S. Górriz Pintado, J.P. Sánchez Marín, M.P. Calmarza
Calmarza, S. Izquierdo Álvarez
Bioquímica Clínica, Hospital Universitario Miguel Servet, Zaragoza,
Spain

S. PÉrez San MartÍn, A.R. Guerra-Ruiz, B.A. LavÍn GÓmez, M. Iturralde
Ros, A. Maiztegi Azpitarte, B. Suberviola CaÑas, M.T. GarcÍa Unzueta
Hospital Universitario Marqués de Valdecilla, Spain

Background-aim

Background-aim

The main circulating storage form of vitamin D is 25-hydroxyvitamin D (25(OH)D). It is present in the blood in very high
concentrations with respect to the active form with a half-life of 2 to
3 weeks, being the analyte chosen for the determination of the status
of vitamin D. But the methods for its measurement present problems
of precision, reproducibility and standardization.
The aim of this study is to compare the values of 25(OH)D
measured by IDS-iSYS 25 VitD (Vitro) and Alinity i 25-OH Vitamin D
(Abbott).

Vitamin D has a potential role in the regulation of inﬂammation
and protection from infection. Recent studies in critically-ill patients
that vitamin D deﬁciency may be associated with sepsis development and poorer outcomes.
The aim of this study was to evaluate the prevalence of vitamin D
deﬁciency and the correlation between serum 25-hydroxyvitamin D
(25(OH) D) and hospital mortality and blood culture positivity.

Methods

In a Single-centre prospective observational study that included
all consecutive adult patients meeting criteria for septic shock who
were admitted to the ICU. Serum samples were collected on the day
of ICU admission.
Serum 25(OH)D levels were measured by a automated
competitive chemiluminiscence assay (Liaison System XL,
Diasorin), according to the manufacturer's instructions. Serum
samples were stored at −70 °C and all analyses were performed
at the same time.

Transversal descriptive observational study of 25(OH)D concentrations measured by both methods, grouping patients according to
vitamin D supplementation. The results were analyzed by BlandAltman analysis, Passing-Bablok regression, concordance correlation
coefﬁcient (CCC) and kappa (k). The statistical analysis was
performed with Medcalc version 13.3.3.0.

Methods

Results
Results
The serum samples of 184 patients were analyzed (68.5%women,
31.5%men, mean age: 58.5 ± 3.1 years). 52.7% received vitamin D
supplements, with an average value of 125.9 ± 21.7 nmol/L (Vitro) and
146.4 ± 28.9 nmol/L (Abbott); in the group of patients without supplementation were 68.3 ± 11.6 and 73.2 ± 17.2 nmol/L, respectively.
The Bland-Altman analysis showed greater bias in the supplemented group.
Regarding the Passing-Bablok regression, we found proportional
differences in the group under treatment. In the Cusum Test we obtained
p b .05, rejecting the hypothesis of linearity between the methods.
The CCC in the supplemented group was 0.91 (95%CI 0.88–0.93),
while for the untreated group it was 0.89 (95%CI 0.87–0.921).
Using the value of 50 nmol/L as the cutoff point, considering
values below this pathological, we obtain a k = 0.8 in both groups.
Conclusions
In this study, we obtained lower concentrations of 25(OH)D in
the Vitro test compared to Abbott. The CCC results of the
supplemented group indicate a moderate agreement between
methods, being in the group without supplement low. In spite of
this, after evaluating the agreement in the evaluation of the vitamin
D status by means of k, we obtain that this is excellent.
In conclusion, the tests present proportional errors, but this has
no clinical relevance since both classify patients in the same way
according to their vitamin D levels.

Seventy-ﬁve septic shock patients were included in the study
(53 men and 22 women) with a median age at admission of
64 years.
A median 25(OH)D level of 9.0 ng/mL (5.0–15.0) was found. The
majority of patients were Vitamin D deﬁcient (b20 ng/mL, 82.8%) or
insufﬁcient (ε20 and δ 30, 14.6%), with normal 25(OH) D level (N30
^
ng/ml) present in only 2.6%, according to the recommendations of
the Endocrine Society.
25(OH) D levels were signiﬁcantly lower in winter compared to
summer (p = .006).
There was no signiﬁcant association between 25(OH) D and blood
culture positivity (p = .24) or nosomial infection (p = .38).
There was no signiﬁcant association between ICU length of stay
and 25(OH) D level (p = .20) neither vitamin D status (p = .88).
The ICU mortality rate was 24% and the hospitality rate was 28%.
No signiﬁcant differences of 25(OH) D levels were found between
hospital survivors and non-survivors (p = .61).
Conclusions
In septic shock patients, low vitamin D levels are highly prevalent
and vitamin D status exhibits a strong seasonal variation, but these
low vitamin D levels are not associated with bactereamia, in-hospital
mortality or ICU length of stay.
doi:10.1016/j.cca.2019.03.1317

doi:10.1016/j.cca.2019.03.1316
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Background-aim

Minimum serum level of 25-hydroxyvitamin D based on classical
vitamin D effects, in our hospital's healthcare area

Vitamin D suboptimal levels has been linked, in recent years, not
only to bone diseases, but also to allergy, asthma, diabetes, infectious
diseases, autoimmune diseases, hypertension, metabolic syndrome,
all of these being major public health problems worldwide. Most
countries are still lacking data on the levels of Vitamin D in the
general population, with very limited information in infants,
children, adolescents. The objective of this study was to evaluate
the levels of Vitamin D in the population between 0 and 18 years of
age in Sibiu county, Romania.

T.J. Palomino-Muñoz, E. Fernández-Grande, A.I. Navarro-Abad, L.
Rincón-De-Pablo, A.B. Roso-Cañadillas, N. Jiménez-Collados, M.
Luque-Zafra, I. Pérez-Lucendo
Servicio de Análisis Clínicos, Hospital General Universitario de Ciudad
Real, Ciudad Real, Spain
Background-aim

Methods
The minimum serum level of 25-hydroxyvitamin D concerning
the normal mineral and bone homeostasis is still controversial. The
cut-off value used in our laboratory as sufﬁcient or desirable, 30 ng/
ml, invariantly shows an important prevalence of vitamin D
subclinical deﬁciency in our hospital's healthcare area, over 72% in
outpatients. In fact, many of our clinicians frequently let us know
that many healthy people are probably misclassiﬁed as deﬁcient in
vitamin D. This notice prompted us to establish our own reference
interval for 25-hydroxyvitamin D.

Data analyzed in this study were collected through the informatic
system of the hospital. The retrospective study analyzed the results
obtained in our laboratory for the 25-hydroxyvitamin D levels, from
250 healthy children, aged between 0 and 18 years. According to
most standards, optimal levels for vitamin D are between 30 and 60
ng/ml for both children and adults. Suboptimal levels are classiﬁed as
insufﬁciency, the levels between 20 and 29 ng/ml and deﬁciency in
vitamin D the levels below 20 ng/ml.

Methods

Results

From April to June, 108 healthy subjects, blood donors from our
own healthcare area, who were not vitamin D supplement consumers, were selected by random sampling for 25-hydroxyvitamin D
serum level testing. Ninety two of them (from 20 to 60 years old, 55
women and 45 men) who had calcium, alkaline phosphatase and
parathormone normal serum levels were included in this study. 25hydroxyvitamin D serum levels were measured by Cobas E601
(Roche Diagnostics, Germany) immunoassay analyzer.

From 250 children only 81 children (32%) had optimal levels of
25 (OH) D with a mean of 38 ng/ml and 169 children (68%) had
suboptimal levels, 116 children (46.5%) being insufﬁcient with a
mean value of 25 ng/ml and 53 children (21.5%) being deﬁcient in
Vitamin D, with a mean value of 14 ng/ml.

Results
97.5th and 2.5th percentiles of 25-hydroxyvitamin D serum
concentration were 44.9 ng/mL and 11.9 ng/mL respectively. The
median was 23.7 ng/mL. Data analysis showed also that 72 blood
donors (78.2%) had 25-hydroxyvitamin D levels under 30 ng/mL, 28
of which (30.4%) were below 20 ng/mL.
Conclusions
Our results reveal that for healthy people from our healthcare
area, 25-hydroxyvitamin D serum levels as low as 12 ng/mL are
perfectly acceptable. It was remarkable to ﬁnd that, when 30 ng/ml
and 20 ng/mL were the respective cut-off values for 25-hydroxyvitamin D insufﬁciency and deﬁciency, as much as 72 healthy
blood donors (78.2%) had insufﬁcient levels and 28 of them (30.4%)
were even classiﬁed as 25-hydroxyvitamin D deﬁcient.
doi:10.1016/j.cca.2019.03.1318

W398
Prevalence of suboptimal levels of vitamin D in Romania
A.S.C. Popescub, C. Grigorea, M. Totanb, N. Grigoreb
a
Spitalul Clinic de Pediatrie Sibiu, Romania
b
University Lucian Blaga Sibiu, Romania

Conclusions
Low vitamin D status is a common status for most of the children
between 0 and 18 years, in our area, in Romania, but real deﬁciency
in Vitamin D is not so frequent.
doi:10.1016/j.cca.2019.03.1319

W399
The Controlling Nutritional Status score (CONUT) in primary care
patients living at home and institutionalized
M. Salinasa, E. Floresa, M. Lopez-Garrigosa, C.M. Puchea, C. LeivaSalinasb
a
Hospital Universitario Sant Joan-Alacant, Spain
b
University of Missouri, United States of America
Background-aim
The Controlling Nutritional Status score (CONUT), calculated
based on serum albumin, total peripheral lymphocyte and total
cholesterol, was developed as a screening tool for early detection of
poor nutritional status. It has been extensively studied on different
patient situations as admission, and is highly associated with the
outcome of patients during the hospital stay. However, the aging of
the population is increasing, especially in the Mediterranean
countries, and we hypothesized that the CONUT score could be
useful in primary care patient's management, as aging presents a
number of challenges for the maintenance of good nutritional health.
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The aim was to know the CONUT score in primary care patients
living at home and institutionalized.
Methods
The laboratory is located at the Public University Hospital of San
Juan (Alicante, Spain), a 370-bed suburban community hospital that
serves a population of 234,551 inhabitants, including nine different
primary care centers. It also receives samples from subjects living in
nursing homes. The CONUT score was determined according to the
tool described by Ulíbarri et al. The nutritional status of the patients
was divided into four groups, depending on the CONUT score:
normal, mild, moderate, and severe. In agreement with General
Practitioners an intervention was designed to automatically calculate
CONUT score when the three necessary markers for calculation were
requested. The study was performed from January 2018 to December
2018. We counted each type of malnutritional state. We used chisquare to compare the percentage between groups.
Results
During the study period, the CONUT score was calculated for 7324
primary care patients, corresponding 6211 to normal, 1012 to mild,
47 moderate and 1 severe. 2066 in nursing homes, corresponding
846 to normal, 909 to mild, 228 moderate and 31 severe. The
percentage of patients was signiﬁcantly higher in nursing homes in
all types of malnutritional states.
Conclusions
The CONUT score is an easy marker to guide the physician
regarding the patient nutritional status. The lower score in subjects
in nursing homes shows that there is a need to design interventions
regarding full nutritional assessment or nutritional support that
could be re-evaluated by CONUT.
doi:10.1016/j.cca.2019.03.1320

information system for January–December. Measurements of vitamin
D were made using Abbott Architect i2000SR (Abbott Laboratories,
Abbott Park, USA) with 25-hydroxyvitamin (D25OHD) immunoassay. Statistical analysis was performed using MedCalc (Ostend,
Belgium). For difference between gender and concentration of
vitamin D, ꭕ2 test and for seasonal differences from January–
December, Kruskal-Wallis test was used. P b .05 was considered
statistically signiﬁcant.
Results
Out of total number of outpatients (N = 5053), 81% were female.
Average median concentration with interquartile range for females
was 55 (39–72) and for males 58 (40–74) nmol/L. Statistically
signiﬁcant difference (P = .007) was observed between females, 10%
out of 4079 and 7% out of 974 males for concentrations of vitamin D
b 25 nmol/L. Correlation of vitamin D concentration and age showed
signiﬁcant difference with P b .001 and coefﬁcient of correlation
−0.05. Monthly seasonal median vitamin D concentrations were:
January 45 (29–62), February 43 (26–62), March 44 (28–64), April
45 (30–65), May 46 (32–64), June 53 (40–65), July 58 (45–73),
August 62 (49–80), September 63 (49–76), October 66 (50–84),
November 59 (43–75), December 52 (35–69) nmol/L, respectively,
with P value b 0.001.
Conclusions
Seasonal variations in vitamin D concentration are connected
with exposure to sunlight. Vitamin D concentration increased from
June to October and then decreased from November to May. There is
statistically signiﬁcant difference between gender for concentrations
of vitamin D b 25 nmol/L.
doi:10.1016/j.cca.2019.03.1321

W401
Relation between trace elements levels and oxidative status in
follicular ﬂuid and the number and maturity of oocytes aspirated
in patients undergoing assisted reproduction techniques

W400
Age, gender and seasonal differences of vitamin D concentrations
a,b

a

a

a,b

a

A. Vrtaric , N. Nikolac Gabaj , M. Miler , M. Bozovic , J. Culej , L.
Milevoj Kopcinovica, A. Topica
a
University Department of Chemistry, Medical School University
Hospital Sestre Milosrdnice, Zagreb, Croatia
b
University of Zagreb, School of Medicine, Salata 3, Zagreb, Croatia

C. Barneo-Caragola, V. Castañón Bernardoa, L. Sánchez Castroa, S.
Rodríguez-Gonzálezb, E. Martínez-Morilloa, I. Vega-Naredob, P.
Llaneza Cotoa, F.V. Álvareza
a
Hospital Universitario Central de Asturias, Spain
b
Universidad de Oviedo, Spain
Background-aim

Background-aim
Vitamin D concentration in blood varies cyclically over the year in
^
relation to environmental factors (diet, UV exposure, food-related or
direct vitamin D supplementation, skin pigmentation) and genetic
(ethnicity, gender, polymorphisms). Our aim was to investigate age,
gender and seasonal differences in vitamin D concentration trough
12 months for year 2017.

Trace elements (TE) play a fundamental role in human physiology, including reproduction, due to their role as antioxidant enzymes
cofactors. However, impact of TE and oxidative status (OS) in
assisted reproduction techniques (ART) remains controversial.
This was a preliminary study whose aim was to elucidate the
possible relationship between TE and OS levels in follicular ﬂuid (FF)
with oocyte quality in patients who underwent ART.

Methods

Methods

Study was performed on outpatients who were referred to
University Department of Chemistry for laboratory testing of vitamin
D. Concentrations of vitamin D were extracted from our laboratory

Samples of FF from 50 women who underwent ART (April–June
2017) were collected and frozen at −80 °C. The levels of copper,
cobalt, selenium, strontium (Sr) and zinc were analyzed by
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inductively coupled plasma-mass spectrometry (ICP-MS 7700×,
Agilent). A multi-element calibration standard was prepared from
mono-element solutions containing of 1000 mg/L of each trace
element (CPAchem Ltd). Calibrators, controls and samples were
diluted 1:20 in ammonia solution with germanium (72Ge), scandium
(45Sc) and rhodium (103Rh) as internal standards. Total antioxidant
activity and lipid peroxidation were measured by spectrophotometric assays. Oocyte features were recorded by qualiﬁed laboratory
staff, creating two groups of each for comparisons: total oocytes
number (δ4 and N4), metaphase II oocytes number (δ4 and N4) and %
of maturity ((metaphase II oocytes/total oocytes) *100, b85% and
^^
ε85%). For statistical analyses, the Kolmogorov-Smirnov test, the
Generalized Extreme Studentized Deviate (〈 level = 0.05), the
Pearson or Spearman's correlation coefﬁcient and the Student's ttest were used. A p-value b .05 was considered statistically
signiﬁcant.
Results
Mean age of participants was 36.0 ± 2.8 years. No signiﬁcant
correlation was found between TE levels or OS in FF and the oocytes
features. Only Sr levels according the metaphase II oocytes number
were signiﬁcantly lower when it was δ4 (22.35 ± 4.80 μg/L, n = 18)
than when it was N4 (26.52 ± 7.18 μg/L, n = 32, p = .03).
Conclusions
The TE levels and OS in FF do not seem to be signiﬁcantly related
to the oocyte quality, although lower levels of Sr were found in those
FF with fewer mature oocytes. Further studies with larger population
sizes are needed to clarify Sr’s role in female fertility.
This study has received support from the JL Castaño-SEQC
Foundation.
doi:10.1016/j.cca.2019.03.1322

W402
New copper assay for automated clinical chemistry analyzers
H.G. Caglar, F. Koktasoglu, A. Sarikaya, M. Demirel, A.Z. Gul, S. Selek
Department of Medical Biochemistry, Faculty of Medicine, Bezmialem
Vakif University, Istanbul, Turkey
Background-aim
Copper is an important trace element for human health due to its
key roles in biological processes such as energy and iron metabolism,
defense against antioxidants, and immune functions. Concentration
of copper found in biological samples is determined commonly by
atomic absorption spectrometry (AAS). AAS is neither automated nor
readily available in most laboratories, samples are transferred for
analysis causing extra costs and loss of time. We aimed to develop a
new automated clinical chemistry assay that could be performed in
any laboratory and evaluate the performance.
Methods
4-(3,5-dibromo-2-pyridylazo)-N-ethyl-N-sulfopropylaniline (3,5DiBr-PAESA) is a chromogen agent that forms a colored complex
speciﬁcally with copper ions. The change of absorbance at 572 nm is
proportional to total copper concentration in the sample. Various
wavelengths, buffer conditions, surfactants, catalyzers and

denaturing agents were evaluated for suitability to use as components of the assay. Performance of the assay reagents were evaluated
with standard solutions containing different concentrations of
copper ions, serum and urine samples. We evaluated the assay for
analytical performance criteria including linearity, accuracy, precision, recovery, interference, reference interval, shelf-life, on-board
stability and comparison with AAS according to Clinical Laboratory
Standards Institute guidelines.
Results
Linearity of the assay was 4–600 μg/dl (r = 0.999). Same samples
were tested 20 times in a single run and within-run coefﬁcient of
variation (CV%) was 0.81, same sample was tested in 20 consecutive
days and between-run CV% was 1.17. Serum pool was spiked with
ﬁve solutions containing copper concentrations of 16–255 μg/dl and
the recovery was 95–100%. Reference interval was determined as 70160 μg/dl for male, 80–155 μg/dl for female adults. Shelf-life at 2–8
°C is 12 months. The reagents are stable for at least 30 days on the
automated analyzer. Correlation with AAS was evaluated using 100
serum samples, correlation coefﬁcient (r) was 0.97.
Conclusions
A new stable, reliable and rapid fully-automated copper assay
that meets criteria for clinical use is developed as a cheaper and
easier-to-use alternative to complicated methods such as AAS and
ICP-MS.
doi:10.1016/j.cca.2019.03.1323

W403
Management of the demand of vitamin B12 as a function of the
mean corpuscular volume, Really suitable?
L. Criado Gomez, S. Villanueva Curto, M.B. PÉrez Sebastian, N. Seco
Moro
Laboratorio Analisis Clinicos, Hospital Universitario de Móstoles, Spain
Background-aim
The deﬁcit of vitamin B12 or cobalamin produces a defective
synthesis of nuclear DNA to produce a megaloblastic anemia, It is
characterized by an increase of the mean corpuscular volume (MCV)
of red blood cells.
The importance on the adequacy of the demand in the laboratory
today, it has promoted different strategic based on Elimination of
vitamin B12 in the Analytics based on VCM.
The aim of our study is challenge the strategy commonly accepted
remove vitamin B12 in patients who have a normal or decreased
VCM.
Methods
We collected retrospectively to all blood analysis for a period of 3
months (January–March 2017) patients that were requested jointly
hemogram and vitaminB12. Patients older than 65 years were
excluded by its high prevalence in the B12 deﬁcit. Estimated how
many patients had a VCM normal or low was removed to
determination of B12 and how many of them had a deﬁcit and how
many of them receiving B12 supplements. We use the laboratory
computer system and excel database for the calculations.
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Results
In the 3 months of study were 2576 patients under 65 years old,
and with of hemogram and vitamin B12 in the blood analysis. Of them,
2545 (98.8%) they had a normal VCM or low, to say that was not
eligible for its realization. 101 (4%) of the 2545, they present a deﬁcit of
B12 that has not be parsed according to the established protocol of
demand management. Finally 34 patients were treated with vitamin
B12 injection or tablets, and 37 showed previous results decreased.
Conclusions
Nowadays the demand management is crucial in the clinical
laboratory to achieve efﬁciency, and not overbuild the clinician of
tests that do not provide diagnostic value. Its realization is complicated, and it must be started up of agreed protocols.
In our case the saving would have been very high, but 101 patients
with decreased vitamin B12 had not been diagnosed neither made the
tracking of their pathology which were also being treated (30%). B12
results were therefore important in the monitoring of your condition
and had allowed for. We must try to ﬁnd a balance between cost
savings and beneﬁt of patients, this laboratory physicians are essential,
making consensus with the clinical protocols.
doi:10.1016/j.cca.2019.03.1324

W404
Effect of l-carnitine supplementation on carnitine levels, oxidative stress and apoptotic markers in peripheral organs of aged
rats
S. Ercan Kelekc, E. Afşara, G. Akçayb, S. Kayaa, B. Danışmanb, M. Aslana
a
Akdeniz University Faculty of Medicine, Department of Medical
Biochemistry, Antalya, Turkey
b
Department of Biophysics, Akdeniz University Medical School, Antalya
07070, Turkey
c
Vocational School of Health Services, Akdeniz University, Antalya
07070, Turkey
Background-aim
This study aimed to investigate the effects of l-carnitine
supplementation on carnitine levels, oxidative stress and apoptotic
markers in the stomach, kidney, liver and testis tissues in a
physiologically aged rat model.
Methods
Twenty male wistar rats, aged 3 months were randomized to control
and l-carnitine supplemented (LCAR) groups. The control group
received distilled water for 7 months by intragastric gavage and the
LCAR group was given 50 mg/kg/day l-carnitine via intragastric intubation for the same period. l-carnitine concentrations and caspase-3
activity was measured by ﬂuorometric methods while Bcl-2 associated
X protein (Bax) and B-cell lymphoma/leukemia-2 (Bcl-2) was quantiﬁed by enzyme immunoassay. Total antioxidant capacity (TAC) in tissue
homogenates was assayed by standard colorimetric assay.
Results
Liver, kidney, stomach and testis l-carnitine concentrations were
signiﬁcantly increased in the LCAR group compared to non treated

controls. Anti-apoptotic protein Bcl-2 levels were signiﬁcantly
increased while pro-apoptotic protein Bax was signiﬁcantly decreased in LCAR group rats compared to controls. Activity of caspase3 was signiﬁcantly alleviated in liver, kidney, stomach and testis
tissues in the LCAR group compared to aged controls. l-carnitine
supplementation increased TAC in the kidney, liver, stomach and
testis tissues compared to non treated controls.
Conclusions
There are many reports of accelerated oxidative and apoptotic
processes in various organs due to aging. Obtained data suggests that
l-carnitine supplementation can potentially be used to lessen both
oxidative and apoptotic progression in aging.
doi:10.1016/j.cca.2019.03.1325

W405
Copper, ceruloplasmin and copper:ceruloplasmin ratio in healthy
pregnancy and gestational diabetes
M. Genovab, B. Atanasovab, I. Ivanovaa, K. Todorovac, V. Dimitrovad, Y.
Jordanovad, D. Svinarovb
a
Clinical Laboratory Department, University Hospital “Sv. Ivan Rilski”,
Medical University, Soﬁa, Bulgaria
b
Department of Clinical Laboratory and Clinical Pharmacology, University Hospital “Alexandrovska”, Medical University, Soﬁa, Bulgaria
c
University Clinic of Endocrinology, Medical University, Pleven, Bulgaria
d
University Hospital of Obstetrics and Gynecology “Maichin dom”,
Medical University, Soﬁa, Bulgaria
Background-aim
Copper (Cu) is physiologically important during pregnancy with a
role for increased activity of maternal enzymes and other processes
within developing fetus. Serum Cu, ceruloplasmin (Cp) and Copper:
Ceruloplasmin (Cu:Cp) ratio could serve as indicators for evaluation
of the course of pregnancy and placental function. The study aims to
assess Cu status during healthy pregnancy and gestational diabetes
mellitus (GDM) in comparison to healthy non-pregnant women.
Methods
It comprises 55 women separated into 3 groups: healthy non
pregnant women with no history for using oral contraceptives (n =
16), healthy pregnant (n = 26) and GDM (n = 13) in third trimester
for both. All included women are from one and the same country
region. Cu levels are analyzed by ﬂame atomic absorption spectrometry (Perkin-Elmer, AAnalyst 300); Cp - by immunoturbidimetric
assay (Cobas Integra 400 Plus, Roche). Cu:Cp ratio is calculated by
the formula ([copper] × 0.132/[ceruloplasmin]) where Cu is in
⎧mol/L and Cp is in g/L. Statistical analysis is done by parametric
approach.
Results
Highly signiﬁcant statistical increase in serum Cu is observed in
healthy pregnancy group (P b .001; 31.3 ± 4.07 ⎧mol/L) and GDM
(P b .001; 30.9 ± 4.3 ⎧mol/L) compared to healthy non-pregnant
controls. Serum Cp is highly signiﬁcantly increased in both
pregnancy groups (healthy pregnancy P b .001; 0.58 ± 0.13 g/L and
GDM P b .001; 0.52 ± 0.06 g/L) in comparison to healthy non-
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pregnant (0.25 ± 0.05 g/L). Cu:Cp ratio does not point statistical
difference in both pregnancy groups with only tendency for slight
decreasing, more pronounced in healthy pregnant (healthy pregnancy P = .188; Cu:Cp 7.3 ± 1.4 and GDM P = .157; Cu:Cp 7.9 ±
0.6) in comparison to healthy non-pregnant controls (Cu:Cp 8.05 ±
1.6). Non-signiﬁcant statistical difference for serum Cu, Cp and Cu:Cp
is established between healthy pregnant and GDM groups only with
slight tendency for increasing of the ratio in GDM.

healthy Bulgarian individuals (women - 13.09 ± 2.25 μmol/L; men 12.45 ± 3.58 μmol/L) (P b .01).
Conclusions
The application of saliva as biological matrix provides certain
advantages: non-traumatic accessibility and sufﬁcient volume.
Development of high-sensitive analytical approach allows new
biomarkers in laboratory medicine to be identiﬁed.

Conclusions
doi:10.1016/j.cca.2019.03.1327
Cu and Cp are signiﬁcantly increased in pregnancy: both in
normal and GDM. Cu:Cp ratio is not signiﬁcantly altered in both
pregnancy groups with slight tendency for decreasing, more
expressed during normal pregnancy. The ﬁndings imply opposite
combined effects of complex molecular mechanisms on Cu balance
during pregnancy, especially in complications with GDM.
doi:10.1016/j.cca.2019.03.1326

W406
Measurement of salivary zinc
I. Ivanovaa, V. Vodenicharovc, K. Mitovd,e, B. Atanasovab
a
Clinical Laboratory Department, University Hospital “St. Ivan Rilski”,
Medical University of Soﬁa, Bulgaria
b
Department of Clinical Laboratory and Clinical Pharmacology,
Alexandrovska University Hospital, Medical University of Soﬁa, Bulgaria
c
Department of Hygiene, Medical Ecology and Nutrition, Medical
University of Soﬁa, Bulgaria
d
Department of Organization, Medical University of Soﬁa, Bulgaria
e
Department of Economics of Pharmacy, Medical University of Soﬁa,
Bulgaria
Background-aim
The essential trace element zinc is generally measured in serum/
plasma and urine. The use of other biological specimens as saliva is
becoming increasingly common in clinical laboratory practice.
Implementation of salivary samples for monitoring and diagnosis of
both oral and systemic disorders is a real challenge in modern
development of “omics” science. Salivary zinc could serve as useful
biomarker in characterization of oral carcinogenesis or the effects of
the social stress. The main goal of this study is to measure salivary
zinc in healthy individuals of Bulgarian population.

W407
Survey on vitamins measurement in Spain
E.M. Lara Navarrob, J. Ruíz Budríab, R. Deulofeu Piquetc, C. Córdoba
Chicotef, Á. Corchón Peyrallod, M.V. Barra Pardose, E. RodríguezPortugal Parrillaa
a
EOXI de Ourense, Verín y Barco de Valdeorras, Spain
b
HCU Lozano Blesa de Zaragoza, Spain
c
Hospital Clínic Universitari de Barcelona, Spain
d
Hospital clínico universitario, Valencia, Spain
e
Hospital Quirón Salud, Zaragoza, Spain
f
Hospital Severo Ochoa, Leganés, Madrid, Spain
Background-aim
In recent years the need for evaluating vitamins status has
increased and so has done method development that allowed
Medicine Laboratories incorporate its measurement in their portfolio. Thanks to immunoassays Vitamin D vitamin B12 and folic acid
are and widely analyzed in all laboratories, but those that require
HPLC methods are less frequently measured.
The objective of this study was designed to assess labs that
perform vitamin analysis in our country specially those less
frequently measured.
Methods
The survey was submitted to all laboratories available through
SEQC-LM. The survey included kind of lab (routine or research),
which vitamins were measured, methodology, instrumentation,
calibrator, external and internal quality control schemes and number
of analysis.
Results

Methods
The study comprises 31 males and 9 females. Non-stimulated
saliva is collected in salivates. All samples are centrifuged within 2 h
after collection and stored at −80C°. They are analyzed in one and
the same run using ﬂame atomic absorption spectrophotometry with
a deuterium background corrector (AAnalyst 400, Perkin-Elmer)
following preliminary dilution (1: 2 with 1% HNO3). The ﬁnal results
are expressed as mean values of duplicate measurements.
Results
Higher salivary zinc levels in women (1.76 ± 0.56 μmol/L) than
men - 1.36 ± 0.55 μmol/L are established (P = .0776). These preliminary observations are content with our ﬁndings for serum levels in

From 2010 to 2015, the survey was distributed twice, and 36 labs
completed it. From those, 10 (28%) corresponded to Comunidad
Valenciana, 8 (22%) from Aragon, and 7 from Madrid (19%) being the
rest distributed around the country. 33 were routine Medicine
Laboratories and only 3 research labs. As expected Vitamin D (72%)
vitamin B12 and folic acid(89%) were measured in the great majority
of labs followed by vitamin A and E in 11 labs (30%).Vitamin C was
measured in 5 (13%) and B1 and B6 only in 1 and 2 of labs. None of
the labs that completed the survey measured pantothenic acid, biotin
(B7), riboﬂavin (B2) or niacin (B3). Related to methods, automated
immunoassays were used for higher workload ones as vitamin B9,
B12 and D due to its higher throughput, while manual ones, as High
Performance Liquid Chromatography, were used for less workload
vitamins A, E, C, B6, with different kind of detection.
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Conclusions

Conclusions

Our survey conﬁrms that the most frequently measured vitamins
are Vitamin D vitamin B12 and folic acid, and that the number of labs
measuring other vitamins begins to increase among general labs and
reﬂects emerging clinical needs. Despite low number of participants
we considered it is a good overview of vitamin measurements in our
country and that future rounds of the survey will be worth.

Vitamin A deﬁciency was strongly associated with patients with
NTM-PD. Further research investigating the clinical importance of
vitamin A in patients with NTM-PD is needed.

doi:10.1016/j.cca.2019.03.1328

W408
Assessment of vitamin status in patients with nontuberculous
mycobacterial pulmonary disease: Potential role of vitamin A as a
risk factor
J. Oha, H. Parka, S. Kimb, W. Kohb, S. Leea
a
Department of Laboratory Medicine and Genetics, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, Republic of
Korea
b
Division of Pulmonary and Critical Care Medicine, Department of
Medicine, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Republic of Korea
Background-aim
As microbiological diagnostic techniques improve and the
frequency of nontuberculous mycobacterial pulmonary disease
(NTM-PD) infection increases worldwide, NTM-PD is becoming
increasingly important to clinicians and researchers. The activities
of vitamins have been extensively reported to be associated with the
host immune response in tuberculosis. However, information is very
limited in NTM-PD.
Methods
We performed a case-control study in 150 patients with NTMPD and 150 healthy controls to investigate serum vitamin status.
We measured concentrations of vitamin A, D, and E; homocysteine;
and methylmalonic acid (MMA) using high-performance liquid
chromatography (HPLC) or HPLC-tandem mass spectrometry
(MS/MS).

doi:10.1016/j.cca.2019.03.1329

W409
Serum vitamin D concentration in patients after surgical treatment of breast cancer
A. Radomb, P. Tomasika
Department of Clinical Chemistry, Pediatric Institute, Faculty of
Medicine, Jagiellonian University, Krakow, Poland
b
Exton Medical Arts Group Diagmed, Medical Diagnostic Laboratory,
Nowy Sącz, Poland

a

Background-aim
Vitamin D acts not only on calcium turnover but also regulates
hormone secretion, immune and cardiovascular function, cellular
proliferation and differentiation, what is connected with anticancer
activity. Supplementation of vitamin D may prevent recurrence,
prolong survival, debilitate site effect of therapy and improve mood
for women after surgical treatment of breast cancer. Therefore the
aim of this study was to analyze serum vitamin D concentration in
patients after surgical treatment of breast cancer twice: in winter
and after education about the role of vitamin D and recommended
supplementation doses.
Methods
We analyze serum concentration of vitamin D in 61 women after
surgical treatment of breast cancer (mean age 64 ± 11 ys., BMI 26.9 ±
4.0) in winter and repeated after education 4–5 month later.
Additionally vitamin D serum concentration was measured in control
group of 93 healthy women (mean age 62 ± 7 ys.; BMI 26.1 ± 3.7).
Vitamin D serum concentration were determined using immunochemistry Elecsys Vitamin D total II tests (Roche Diagnostics).
Regarding vitamin D serum concentration we assume Polish recommendation for citizens of Central Europe: b20 ng/ml-unsufﬁcient, 20–
30 ng/ml-suboptimal, 30–50 ng/ml-optimal, 50–100 ng/ml-high.

Results
Results
The serum concentrations of vitamins A and E were signiﬁcantly lower in patients with NTM-PD than in healthy controls (1.5
vs. 2.1 μmol/L, P b .01 for vitamin A; and 27.3 vs. 33.1 μmol/L, P b
.01 for vitamin E). In contrast, the serum concentrations of vitamin
D and homocysteine were not signiﬁcantly different between the
two groups. Vitamin A deﬁciency (b1.05 μmol/L) was signiﬁcantly
^
more prevalent in patients with NTM-PD than in healthy controls
(P b .01) and associated with an 11-fold increase in risk of NTMPD. Multiple vitamin deﬁciencies were only observed in patients
with NTM-PD (7.3% of all NTM-PD patients). Positive correlations
were observed among vitamins (vitamins A and D; r = 0.200, P b
.05; vitamins D and E, r = 0.238, P b .05; vitamins A and E, r =
0.352, P b .05). Serum vitamin status, demographic variables, and
biochemical indicators were not associated with treatment
outcomes.

In studied population average serum vitamin D concentration in
ﬁrst test (winter) was signiﬁcantly lower than in control group (27.6
± 14.1 ng/ml, 32.2 ± 14.4 ng/ml respectively; p b .04; Mann-Whitney
U test). Vitamin D serum concentration after education training
signiﬁcantly increased (36.2 ± 11.6 ng/ml; p b .0001; Wilcoxon test).
39.3% (n = 24) of patients with breast cancer regularly supplemented
vitamin D at the beginning of study, and after education this rate
increase to 72.1% (n = 44). In control group it was 41 44% (n = 41).
Conclusions
Survivor from breast cancer have lower vitamin D serum
concentration as compare to healthy subjects. It indicate the need
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of profound education by oncologists and GPs, also vitamin D
concentration should be routinely measured in this group of patients.

moreover it helps in the correct diagnosis of VB12 deﬁciencies
masked by the presence of ICs.

doi:10.1016/j.cca.2019.03.1330
doi:10.1016/j.cca.2019.03.1331

W410
W411
Screening of vitamin B12 immune complexes in patients with
persistent high levels of serum cobalamine
A. Belaustegui Foronda, A. Garcia De VicuÑa Melendez, D. Jimenez
Gonzalez, I. Martinez Roda, S. Domenech Manteca, D.O. Armas
Mendez
Biochemistry Department, Cruces University Hospital, Barakaldo, Spain
Background-aim
Background. High levels of serum cobalamine, once discarded the
administration of oral or parenteral supplementation, are often
related to hematological disorders.
From primary care settings, patients with elevated serum
vitaminB12 (VB12), are sent to the hematologist for further study.
The presence of VB12 inmunocomplexes (ICs) could be a cause of
false elevation of serum cobalamine. Therefore, detection of ICs can
help to reduce patients wrongly sent to the hematology department.

Do we need to stabilise plasma vitamin C samples?
J. Collied, R. Greavesc, R. Zakariad, A. Deaneb, R. Bellomoa
a
Department of Intensive Care, Austin Health, Heidelberg, Australia
b
Department of Intensive Care, Royal Melbourne Hospital, Parkville,
Victoria, Australia
c
Murdoch Children's Research Institute, Parkville, Victoria, Australia
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Background-aim

Aim. To detect the presence of VB12 ICs in patients with high serum
cobalamine and stablish the prevalence of this event in our population.

The prevention of vitamin C oxidation and hydrolysis is achieved
through sample stabilisation, with the addition of a metal chelator
and/or protein precipitating reagent after sample collection. Conversely, non-stabilised plasma has also been reported with success.
In preparation for analysis of vitamin C as part of our randomized
control trial, we aimed to determine if there is a signiﬁcant
difference in vitamin C results from stabilised against non-stabilised
plasma samples.

Methods

Methods

A prospective study was carried out where serums with VB12
concentration N 1000 pg/mL were reassayed, after precipitation of
the sample with polyetilenglycol (PEG) 20%. Patients with supplements of VB12 prescribed, were discarded.
50 serums with VB12 within de reference range, were reassayed
after precipitation with PEG to check that this procedure did not
precipitate VB12 binding protein. Due to the analytical variability in
our platform (18%) and to the fact that precipitation with PEG involves
a manually dilution of the sample, we stablished the recuperation cutoff for the presence of ICs in 65%. The VB12 was tested with Advia
Centaur VB12© (Siemens) in the Advia Centaur© platform.

Samples were collected from ten VITAMINS trial (NCT03333278)
participants at four time points for each patient; pre-dose, 1, 4 and 6
h post dose. Blood was collected into heparin tubes and immediately
centrifuged at 4000 rpm for 10 min at 4 °C. The plasma was then
divided into paired Eppendorf tubes and an equal volume of 0.54 M
perchloric acid/diethylene-triaminepentaacetic acid stabilising reagent was added to one tube (dilution corrected for after analysis).
All samples were stored at −80 °C until analysis with the
Chromsystems vitamin C kit method. Paired t-test, Passing-Bablok
(PB) and Bland-Altman (BA) plots were developed to assess method
differences with stabilised samples being the independent (x)
variable.

Results
Results
From July 1st to October 31st (2018) a total of 26,848 patients
were tested for VB12 in serum.
815 had VB12 concentration N 1000 pg/mL, 85,3% of them, were
in treatment with VB12 supplements.
The samples from the other 120 patients (14.7%) were reassayed
after precipitation with PEG. 45 of them, were positive for VB12 ICs
with recuperation percentages of 10.5%–56%.
In two cases, we found a hidden vitamin B12 deﬁciency. Lowering in
VB12 concentration after precipitation with PEG, were from 2000 pg/
mL to 210 pg/mL in one case and from 1410 pg/mL to 194 in the other.
The prevalence of high levels of VB12 due to the presence of VB12
ICs in our population is 5.5%, but discarding patients taking
supplements goes up to 37.5%.
Conclusions
Precipitation with PEG of samples with high VB12, is an easy and
cheap way of detecting false elevation of serum cobalamine,

39 paired stabilised and non-stabilised plasma vitamin C samples
were analyzed. The paired t-test indicated a difference between
population sets (p = .004). Additionally, a bias was observed in the
PB, r = 0.949 slope = 0.902 and BA plots −29.7 μmol/l. Increased
statistical differences were observed in concentrations ε 250 μmol/l
(p = .017, PB r = 0.829 slope = 0.813 and BA −44.1 μmol/l) when
compared to concentrations b 250 μmol/l (p = .030, PB r = 0.927
slope = 1.0 and BA −12.9 μmol/l).
Conclusions
The analysis of stabilised and non-stabilised plasma vitamin C
samples are not equivalent. The disparity between results appears to
be concentration dependent with concentrations ε 250 μmol/l
showing greater differences in values compared to those b250
μmol/l. Our results indicate there is a signiﬁcant difference between
stabilised against non-stabilised plasma samples. We recommend
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the use of stabilised plasma samples for vitamin C quantiﬁcation,
especially for high dose randomized control trials.

W413

doi:10.1016/j.cca.2019.03.1332

Simultaneous analysis of vitamin A and E in serum using LC-MS/
MS for clinical research

W412
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Plasma biotin stability and impact on immunoassays in patients
with renal dysfunction

Background-aim

I. Frame, A. Muthukumar
Department of Pathology, University of Texas Southwestern Medical
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Background-aim
Biotin supplement consumption has increased in recent years. Biotin
interferes in diagnostic immunoassays that have a streptavidin-biotin
interaction leading to potential misdiagnosis. Biotin is rapidly cleared by
the kidneys, thus, patients with renal dysfunction may have elevated
plasma biotin levels. Interference in immunoassays is only relevant if
biotin and biotin's streptavidin-binding metabolites are chemically
stable under routine storage conditions. We aimed to determine the
stability of biotin and determine the prevalence and potential impact of
elevated biotin (N10 ng/ml) in patients with renal dysfunction.
Methods
Plasma from four healthy individuals was obtained after they had
ingested 10 mg biotin. Biotin stability was explored by varying time,
temperature, light-exposure, and multiple freeze-thaw cycles prior
to biotin concentration determination using an enzyme-reporter
assay. Plasma biotin levels were then determined in 380 patients
with a GFR b 60 mL/min/1.73 m2, whose specimens were sent to our
lab for clinical testing. For some samples with high levels of biotin,
troponin and thyroid function tests were performed with and
without pre-treatment of immobilized streptavidin.
Results
Stability studies performed in plasma from healthy volunteers
taking 10 mg biotin indicated no substantial variation under any of the
conditions tested (mean ± SD biotin concentration, 102 ± 26 ng/ml).
The mean biotin level among patients with renal dysfunction was 2.4
ng/ml (range: b0.1 to N60.0). Twelve patients (3%) had biotin levels
above 10 ng/ml; four of those patients were on gastric tube feeds
(daily biotin intake N500 μg) and four other patients had biotin listed
as one of their medications. Immobilized streptavidin pretreatment
corrected interference in troponin and thyroid function assays.
Conclusions
Biotin is stable in plasma samples stored under common
laboratory conditions. Biotin levels in patients with renal dysfunction
are generally low, and interference on immunoassays is not expected
from most patients. However, patients with renal dysfunction on
gastric tube feeds or those on supplementation may have signiﬁcant
interference in immunoassays, and biotin effects could potentially be
reversed through streptavidin pretreatment.
doi:10.1016/j.cca.2019.03.1333

Historical LC-MS/MS methods use large sample volumes and have
lengthy run times. Here we evaluate an UPLC-MS/MS method, for the
simultaneous measurement of vitamins A and E, for clinical research.
Sample preparation, using only 100 μl of serum, is improved and
phospholipids removed, by use of Solid Phase Extraction (SPE)
without the need for sorbent conditioning and equilibration of the
sorbent. Chromatographic separation is optimised also, resulting in
an UPLC-MS/MS analysis time of only 3 min.
Methods
Certiﬁed reference materials were used to create in-house
calibrators and QC materials in stripped serum. All samples were
pre-treated with internal standards, centrifuged and a ﬁxed volume
of supernatant diluted with ethanol:water. Samples were loaded
onto a Waters™ Oasis™ PRiME HLB μElution SPE plate, washed
with 25% acetonitrile(aq), eluted with acetonitirile and diluted
with water. Samples were quantiﬁed using a Waters ACQUITY
UPLC™ I-Class FTN with Xevo™ TQD with a 2.1 × 50 mm HSS PFP
column and a water/methanol/ammonium acetate/formic acid
gradient.
Results
The method was shown to be linear over the measuring ranges
for vitamin A and vitamin E. Coefﬁcients of variation (CV) for total
precision and repeatability of low, mid and high QC samples (n =
25) were all δ6.9% for both analytes. No signiﬁcant carryover was
observed from high concentrations serum samples into serum blanks
and over-range samples were successfully diluted (1:4) with
accuracies ranging from 86 to 102%. Analytical sensitivity (bias
δ15% and CV δ20%, over 5 occasions) was shown to be 50 ng/mL for
vitamin A and 10 ng/mL for vitamin E. EQA samples demonstrated
good agreement between this analytical method and the EQA ALTM
mean values, with mean method biases of −7.0% for vitamin A and
−10.9% for vitamin E. Structurally related compounds were chromatographically separated and endogenous interference studies gave
recoveries within 85–115%.
Conclusions
We have successfully quantiﬁed vitamin A and vitamin E in
serum using SPE with UPLC-MS/MS for clinical research purposes.
This method demonstrates good linearity, precision and accuracy, as
well as providing high sample throughput capabilities.
For Research Use Only. Not for use in diagnostic procedures.
doi:10.1016/j.cca.2019.03.1334
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Background-aim
Background-aim
Vitamin D deﬁciency has been associated with increased risk of
various diseases. The prevalence of vitamin D deﬁciency among
Indonesian is high, which are inﬂuenced by genetic factor, diet, and
sun exposure. VDBP is the primary vitamin D carrier protein in
circulation, appears to inhibit its action to act on target cells. VDBP
gene variation has been shown to vary across different ethnicities
and populations, but data from Indonesian population and its
association to vitamin D concentration have not been observed. This
study aims to observe VDBP genotypes and phenotypes frequency in
Indonesian population and its association to serum vitamin D
concentration.
Methods
An observational cross-sectional study was conducted with
healthy male and female adults from 18 to 50 years old from 7 cities
in Indonesia. Serum 25-dyhydroxyvitamin D [25(OH)D] level were
measured by Liquid Chromatography-Tandem Mass Spectrometry
(LC-MS/MS), and subjects were grouped into Vitamin D deﬁciency,
insufﬁciency, and sufﬁciency. A common variant of VDBP, rs7041 and
rs4588 were genotyped by restriction fragment length (RFLP)
polymerase chain reaction (PCR), which further grouped into GC1S,
GC1F, and GC2.
Results
From 300 subjects, we found 15.1% was vitamin D deﬁcient, 83%
insufﬁcient and 1.3% sufﬁcient, with the highest prevalence of
deﬁciency was found in Sundanese (33.3%) and Javanese (18.5%)
population. GC1F allele variant was most frequently observed (51%),
followed by GC1S (33%) and GC2 (16%). Higher vitamin D level was
found in GC1S variant, followed by GC1F and GC2 (17.85 ± 6.76 vs
15.65 ± 4.93 vs 14.88 ± 2.39 ng/mL, p b .05). Vitamin D deﬁcient
subjects were mostly found in GC2 variant group (42.9%) compared
to GC1F (9.9%) and GC1S (13.2%).
Conclusions
Allele frequency of GC genotypes and phenotypes in Indonesian
population is similar to other Asian countries, but different with
other races, such as Caucasian. Highest level of serum vitamin D was
found in GC1S variant, while vitamin D deﬁciency is most prevalent
in GC2 phenotype.
doi:10.1016/j.cca.2019.03.1335

W415
Refeeding syndrome during management of severe acute malnutrition in children: Biological aspects
H. Ngegni Pangetnac, V.J. Ama Moorb, W. Mbachamd, P. Koki
Ndomboa

Refeeding Syndrome is a cause of death during the treatment of
severe acute malnutrition (SAM) in children. It is underdiagnosed in
Cameroon. We carried out the following study whose objectives
were to describe the variations of serum electrolyte concentrations
that occur during the ﬁrst phase of treatment and to compare the
results of the electrolyte variations obtained using an automated
technique to those obtained using a manual technique which is more
accessible in our context.
Methods
This was a prospective cohort study carried out from January to
July 2017 on children aged 6–59 months with SAM. We measured
Potassium, magnesium and phosphorus at D0 and D2 of refeeding by
automated and manual equipments. The comparisons made by
calculating the Kappa concordance coefﬁcient.
Results
We included 42 children in our study. The average age was
16 ± 10 months. The M/F ratio was 1.62. The agreement between
the two assay methods was good (Kappa = 0.64). At day 2, we
observed hypophosphatemia in 59.3% (19/32) of the children.
Hypokalemia and hypomagnesemia were found in 21.4% (09/42)
and 3.12% (01/32) of the children respectively. The only associations
found were hypophosphatemia and hypokalemia in 25% (08/32) of
cases, and hypophosphatemia and hypomagnesemia (01/32) in
3.12% of cases.
Conclusions
The serum electrolyte proﬁle of refeeding syndrome is mainly
characterized by hypophosphatemia. Manual methods of measuring
serum electrolytes are reliable.
doi:10.1016/j.cca.2019.03.1336
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Background-aim
We investigate the effect of a high dose of vitamin D3 on
circulating concentrations of 25(OH).
D3 and its metabolites 24,25(OH)2D3, 3-epi-25(OH) D3, and 1,25
(OH)2D3 in healthy individuals with selfperceived D insufﬁciency
[25(OH) D3 b 50 nmol/L].

Positive correlations between serum 25(OH)D3 and 24,25(OH)2D3
and 3-epi-25(OH)D3, and a signiﬁcant negative correlation between
serum 1,25(OH)2D3 and 3-epi-25(OH)D3, were found 4 weeks after
supplementation. The 24,25(OH)2D3/25(OH) D3 and 24,25(OH)2D3/
1,25(OH)2D3 ratios were signiﬁcantly increased, compared with
baseline, in participants receiving vitamin D3. Baseline 25(OH)D3
concentration was the only factor predictive of the change in 25(OH)
D3 after supplementation.

Methods
Conclusions
One hundred and seven study participants (age 20–50 years)
were randomized to receive a single 100,000 IU dose of vitamin D3
(n = 52) or placebo (n = 55). Vitamin D metabolite concentrations
in serum were measured before, and 4 weeks after, supplementation.
Results
Overall, 52% of participants receiving vitamin D3 attained a serum
25(OH)D3 level N 75 nmol/L. Among.
individuals who received vitamin D3, there were signiﬁcant
increases in serum concentrations of 25(OH)D3 and its metabolites
24,25(OH)2D3, 3-epi-25(OH)D3, and 1,25(OH)2D3 at 4 weeks; however, inter-individual variability in these changes was substantial.

Administration of a single high dose of vitamin D3 leads to a
signiﬁcant increase in concentrations of.
25(OH)D3, 24,25(OH)2D3, 3-epi-25(OH)D3 and 1,25(OH)2D3;
induction of the catabolic pathway predominates over the production of 1,25(OH)2D3. Due to the high inter-individual variation in the
25(OH)D3 response to supplementation, any given dose of vitamin
D is unlikely to achieve optimal vitamin D status in all treated
individuals.
doi:10.1016/j.cca.2019.03.1337
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Personalised medicine, including pharmacogenetics
W417
Proteomic prediction of embryo viability and pregnancy outcome
in assisted reproductive technology (ART) thought determination
of an embryo “ﬁnger print”
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portion of different zink ﬁnger proteins, growth factors, signaling
molecules change depending on the embryo morphological estimation. It appears that these proteins play a substantial role in
fertilization and embryo development.
Conclusions
Gathering more information about the embryo before transfer
will enable selection of one fertilized oocyte with highest quality and
best chances for successful pregnancy, and would reduce high risk
multiple embryo transfer.
doi:10.1016/j.cca.2019.03.1346

Background-aim

W418

One of the most important efforts in human assisted reproductive
technology (ART) is to select embryos with the highest potential for
transfer, implantation, and further intrauterine development based
only on their morphological appearance. Careful morphological
estimation provides highest implantation rates, but N60% of In-Vitro
fertilization embryos fail to implant making multiple implantations
necessary in order to increase the probability for successful
fertilization. This often leads towards multiple pregnancies and
afﬁliated complications.
Our goal was to analyze the secretome of fertilized human
oocytes, which is extracted from culturing media used for cultivation
of human embryos during IVF treatment.

Effect of age on the Cytochrome P450 2D6 activity in a Korean
population measured by dextromethorphan as a probe drug

Methods
The secretome of human embryos was compared for embryos
estimated as morphologically positive, negative, and mixed. The
estimation was made on different days of cultivation and the
pregnancy outcome is highly dependent on this estimation. Sample
preparation also included serum album depletion using anti-HSAmonolithic column prior to protein alkylation, reduction, and
subsequent digestion with trypsin. Chromatographic separation of
digested proteins was performed on nano HPLC and the MS/MS
detection was performed by using high resolution MS-MS. Database
search was performed using Mascot and the SwissProt Protein
database. Label-free quantiﬁcation of identiﬁed proteins was performed with Progenesis software.
Results
Following embryo development during the culturing time, the
pattern of secreted proteins was determined. Among other proteins
identiﬁed in these samples, we have noticed that a signiﬁcant
0009-8981/$ – see front matter
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Background-aim
It has been considered that age is a main factor to modulate the
disposition of pharmacological agents. Cytochrome P450 (CYP) 2D6
is a drug metabolizing enzyme to involve the disposition of clinically
used drugs. The effect of age on the CYP2D6 activity using
dextromethorphan as probe drug was assessed in a Korean
population.
Methods
Healthy young (20 b age b 30 years, n = 60) and old (age N 60
years, n = 60) age groups were enrolled and 15 mg dextromethorphan syrup (3 mg/mL, 5 mL) was administered orally and single spot
blood sampling was done 3 h after treatment. Dextromethorphan
and its metabolite dextrophan were measured using HPLC.
Results
Mean age for young and old age group was 22.1 and 69.7 year,
respectively. Average dextromethorphan metabolic ratio (MR, log
[dextromethorphan concentration/dextrorphan concentration]) was
−2.40 for young age group and − 2.36 for old age groups and no
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statistically signiﬁcant difference was observed. Q-Q plot also
exhibited similar distribution patterns between two groups.
Conclusions
In conclusion, our results indicate that the effect of age is a minor
factor to inﬂuence CYP2D6 activity assessed by dextromethorphan
metabolism as a probe drug in a Korean population.

Conclusions
Conclusion: Some adverse events in liver recipients could be
explained by an increase of tacrolimus metabolites in certain organs.
Variations in tacrolimus/metabolites are inﬂuenced both by donor
and receptor genotypes of the variants here studied, and their
combination is once again stressed. Thus, having genotype information could help the clinician to predict possible undesirable clinical
events in certain risk groups.

doi:10.1016/j.cca.2019.03.1347
doi:10.1016/j.cca.2019.03.1348
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Early clinical relevance of donor/recipient CYP3A5, CYP3A4 and
ABCB1 polymorphisms after liver transplantation under tacrolimus immunosuppression
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Background-aim
Tacrolimus is one of the essential drugs considered to prevent
rejection and improve graft survival in liver transplantation. Part of
its variability in both pharmacokinetics and pharmacodynamics
could be explained through its pharmacogenetics. The aim of the
present study was to evaluate the clinical relevance of CYP3A5*3,
CYP3A4*22 and ABCB1 c.3435C N T and c.2677G N T/A polymorphisms and relate them directly with the efﬁcacy and toxicity of
tacrolimus monotherapy treatment.
Methods
This is a retrospective single-center cohort study (n = 67).
Donors and recipients were genotyped. Pharmacokinetic variables
(dose, concentration and concentration/dose ratio (C/D)) and
pharmacodynamic variables (acute rejection, nephrotoxicity, arterial
hypertension, diabetes-mellitus, neurotoxicity and HCV recurrence)
were studied during the ﬁrst three months post-transplantation. The
inﬂuence of SNPs was studied both individually and in combination.
Results
Patients whose donor was a CYP3A5*1-carrier showed lower C/D
ratios than those with a non-carrier donor (p b .05). The difference was
not signiﬁcant in case of considering this genotype in receptors.
However, CYP3A5*1 receptors showed an increase in nephrotoxicity
(p = .1) and arterial-hypertension (p = .1); the arterial hypertension
was enhanced when donor also carried the 3435 T or 2677 T/A ABCB1
variants (p b .05). Patients who had a graft from a 3435 T-donor
showed higher C/D ratios of tacrolimus (p b .05) correlating with an
increase in diabetes-mellitus incidence (p = .1). The decrease in
tacrolimus concentration in patients with a 2677A/T-donor (p b .05)
was likely translated into a decrease in neurotoxicity (p b .05).

Genetic contribution in statin treatment response: Cholesterol
LDL and NonHDL targets achievement and changes in the lipid
proﬁle
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Background-aim
The therapeutic response to statins has a high interindividual
variability (20–60%) in terms of reductions in plasma LDL-cholesterol
(c-LDL) and increases in HDL cholesterol (c-HDL). Currently, it is
being investigated if this variability has a genetic background. Based
on previous literature, our group has selected 8 candidate genetic
variants; 3 of them are related with lipid metabolism: TaqIB and
I405V of CETP gene and R219K of ABCA1 gene; and the other 5
variants are related with statin metabolism: CYP2D6 * 3, CYP2D6 * 4
and CYP2D6 * 6 of the gene CYP2D6 gene, and CYP2C9 * 2 and
CYP2C9 * 3 of the CYP2C9 gene.
Aim: The aim of this study was to investigate whether or not the
8 genetic variants modulate the hypocholesteremic effect of statin
treatment.
Methods
This was a prospective, observational and multicenter study. 252
patients who had not undergone prior lipid-lowering treatment were
included. Simvastatin, atorvastatin or rosuvastatin were administered.
Lipid proﬁles and clinical and biochemical variables were assessed
before and after 3-month of treatment. Responses were quantiﬁed by
two dependent variables: lipid targets achievements (c-LDL or cNonHDL when c-LDL was not available) by means of a logistic
regression model, and differences in lipid concentrations (c-LDL or cNon-HDL) after treatment through a linear regression model.
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Results
Patients carrying the R219K allele had a lower probability of
achieving lipid targets (either c-LDL or c-NonHDL) compared to noncarriers (Odds Ratio (OD) + Conﬁdence Interval (CI) (95%) = 0.59
(0.37–0.93); p = .024). Quantitatively, minor allele homozygotes of
the R219K variant had 9.4% smaller lipid reduction compared to
carriers of the R allele (B + CI (95%) = 9.40 (0.13–18.60)%; p =
.047). Regarding the CYP variants, carriers of the CYP2D6*3 allele had
a lower probability of achieving c-LDL or c-Non-HDL targets
compared to non-carrier patients (OD + CI (95%) =0.23 (0.05–

0.93); p = .039). The remaining 6 genetic variants showed no
statistical effect on statin response.
Conclusions
These data suggest that R219K and CYP2D6*6 variants signiﬁcantly inﬂuence patients response to statins. Patients who are
carriers for these variants would beneﬁt from a more intensive
therapy.
doi:10.1016/j.cca.2019.03.1349
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Point of care testing, critical care, emergency medicine
W421

patiens and decide behaviors faster, use of the tomograph by
immediately having the creatinine value.

Point of care in Clinicas Hospital, Uruguay: 10 years experience
Conclusions
A. Barindelli Denis, A. Pose, S. Quinteros
Hospital de Clinicas, Montevideo, Uruguay
Background-aim
University Hospital de Clínicas has a Neonatal ICU of 650 births
per year, product of high-risk pregnancies, Adult ICU being a
Neurotrauma Center of reference. Also has High complexity surgery,
renopancreatic transplant, cardiac surgery and an Emergency
Department, with 400 daily consultarions.
It is a 20 ﬂoor structure without a pneumatic system. Critical
patient services are located on the upper ﬂoors and a Central
Laboratory on ﬂoor 1. Our aim was create a system that allows
immediate responses in Critical Care Areas with quality guarantees
and within the framework of National and International regulations.
Methods
From the year 2008 visits were initiated by Health Institutions to
gain experience in the subject within which a reference of interest
was La Paz University Hospital in Madrid, Spain.
Multi proﬁle Analyzers (ABL Flex 800 and 700, Radiometer) were
implemented in Neonatal UCI, Adult UCI, Surgical Block and the
Central Laboratory Multiproﬁle Analyzer was changed to incorporate
creatinine. The Radiance software was incorporated to connect the
analyzers and export the results to the LIS and HIS. Personnel
training was initiated and user keys were assigned. Capillaries and
commercial syringes were purchased for the entire hospital.
Results
In 2018 the following results are veriﬁed.
Adults UCI: 1500 arterial and venous blood gases are performed
per month. Duplication of studies has been eliminated, obtaining
improvements in costs and response time for assistance and
therapeutic intervention purposes.
Neonatal UCI. 300 gasometries are performed per month. 80%
with capillary samples (95 μl). The iatrogenicity is minimized and
30% of the blood transfusion requirements in newborns have been
reduced.
Surgical Room. 400 gasometries per month. Analyzer allows the
performance of Cardiac Surgeries with the immediate contribution of
pO2, lactate and hemoglobin values.
Emergency Room. 1500 gasometries per month. The length of
stay has been reduced (20 hs vs 8 hs), improvements in classify
0009-8981/$ – see front matter

Multi proﬁle analyzers managed remotely by the laboratory has
improved care aspects, in terms of response times avoiding
morbidity and mortality, as well as minimizing costs for our Hospital.
doi:10.1016/j.cca.2019.03.1357

W422
Point of care testing: Internal and external quality control system
I. Belogianni, G. Anagnostou, E. Papadogeorgaki, K. Belogiannis
Central Diagnostic Laboratories, Hygeia Hospital, Athens, Greece
Background-aim
Our aim was to assure the quality of all Point of Care Testing (POCT Blood Gas, Blood Glucose Levels, Activated Clotting Time and
Thromboelastography) performed in Hygeia Hospital, Athens, Greece.
Methods
The Central Laboratories of Hygeia Hospital have contrived and
implemented an integrated internal and external control system for
all the devices involved in POCT testing. Statistical (mean, standard
deviation, coefﬁcient of variation, z-score, uncertainty and LeveyJennings diagrams) and comparability analysis between the POCT
testing measurements and the results obtained from the analyzers at
our Central Laboratories was performed.
Results
Blood Gas: we have investigated the results of our analyzers for
the past three years, when we introduced an integrated internal and
external quality control system. From our study we noticed a
decrease in the number of problematic samples from 10.56% in
2016 to 6.5% in 2017 and to a further 3.8% in 2018. In 2016, the
problematic internal controls (QCs) accounted for 11.85% of all
internal QCs, in 2017 for 9.90% and in 2018 for 5.4% of all internal
QCs. The problematic external QCs in 2016 accounted for 7.62% of all
external QCs and were reduced to 5.56% in 2017 and to 2.4% in 2018.
Blood Glucose: We designed and implemented a comparative
control program that compares the results obtained from all the
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blood glucose meters to the results obtained from the biochemical
analyzers of our laboratory, with the use of appropriate patient
serum samples. Our results show that in 2016 95.6% of our
measurements had a z-score below 2.0. This was raised to 96.92%
in 2017 and to 98% in 2018.
Activated Clotting Time (ACT): A liquid control program is
performed in all analyzers, implemented by extended electronic
testing and an external quality assurance program. For the period of
2017–2018 the success rate was 99.7%.
Thromboelastography (TEG): Internal Quality Control testing is
performed regularly with a success rate of 100% and average z-score
N 0.5.

RAPIDLab 1265 analyzer (x). The weighted Deming slope was 1.055,
the coefﬁcient of determination was 0.990, and the expected bias at
two medical decision levels between the epoc and the RAPIDLab
1265 System was b5%.
Forty three unique samples within the common measuring
interval were tested for pO2 on the epoc System (y) and the
RAPIDPoint 500 analyzer (x). The weighted Deming slope was 1.061,
the coefﬁcient of determination was 0.997, and the expected bias at
two medical decision levels between the epoc and the RAPIDPoint
500 System was b6%.

Conclusions

Comparable whole blood pO2 results can be expected from the
patient-side epoc Blood Analysis System, the POC RAPIDPoint 500
Blood Gas System and the RAPIDLab 1265 central laboratory
analyzer.
Note: The ﬁnal poster provides results for all analytes.

From our study we conclude that it is vital to have an integrated
quality control program for POCT as it contributes to the quality
assurance and reliability of the results, it improves the training of
health care professionals involved in POCT testing and reduces the
overall costs.

Conclusions

doi:10.1016/j.cca.2019.03.1359

doi:10.1016/j.cca.2019.03.1358
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Measurement procedure comparison study across the Siemens
healthineers blood gas portfolio, from patient-side through
point-of-care and central laboratory testing, offering a true endto-end solution
C. Bethoney, S. Chin, S. Fennell, C. Lessard, M. Mazzarini, C.
Savignano, J. Tuck
Siemens Healthineers
Background-aim
Healthcare providers expect comparable results among different
measurement procedures for the same patient sample, regardless of
the testing site. Siemens Healthineers offers a comprehensive portfolio
of patient-side, point of care and central laboratory analyzers for blood
gas, electrolyte and metabolite analysis. A measurement procedure
comparison study was conducted to compare results from the epoc®
Blood Analysis System with those of the POC RAPIDPoint® 500 Blood
Gas System and the RAPIDLab® 1265 Blood Gas System typically used
in the central laboratory. The objective was to demonstrate an end-toend solution across the Siemens Healthineers blood gas portfolio for
these critical care analytes in whole blood.
Methods
The study design and data analyses followed CLSI EP09c,
Measurement Procedure Comparison and Bias Estimation Using
Patient Samples, 3rd Edition. The RAPIDLab 1265 and RAPIDPoint
500 systems served as the comparative devices and the epoc Blood
Analysis System as the candidate device for the measurement of pH,
pCO2, pO2, sodium, potassium, ionized calcium, chloride, glucose,
and lactate with lithium heparinized whole blood samples. Excel and
Analyse-it® for Excel were used for the analyses.
Results
Forty three unique samples within the common measuring
interval were tested for pO2 on the epoc System (y) and the

Innovative multiplexed point-of-care immunoassay applied to
hepatitis B screening
S. Delshadid, G. Blaired, V. Masséd, T. Decaensb, S. Larratc, P. Morandc,
O. Cugata, P.N. Marchee, P. Kauffmannd
a
CNRS 5269, Grenoble INP, G2Elab, Grenoble Alpes University, Grenoble,
France
b
Hepato-gastroenterology Department, DIGI-DUNE Pole, Grenoble Alpes
University, Research Center Inserm U1209/CNRS 5309, Institute for
Advanced Biosciences, Grenoble, France
c
Laboratory of Virology, Institute for Biology and Pathology, Grenoble
Alpes University Hospital, Grenoble, France
d
MagIA Diagnostics, Grenoble, France
e
Research Center Inserm U1209/CNRS 5309, Institute for Advanced
Biosciences, Grenoble Alpes University, Grenoble, France
Background-aim
Hepatitis B is the major liver infectious disease with 257 million
people infected worldwide despite existing vaccination. With only
9% of infected people diagnosed and 40% of vaccination coverage,
there is a huge need for systematic high-risk population screening
and vaccination. Largely ignored by these populations, linkage to
care depends on analysis accessibility. Currently, point-of-care (POC)
immunoassays are performed on immuno-chromatography. These
POC are generic and low-cost but suffer from a lack of sensitivity and
require large sample volume. We present an innovative multiplexed
POC Magnetic ImmunoAssay (MagIA) based on several “one-step”
immunoassays performed in parallel.
Methods
MagIA advantageously exploits magnetic nanoparticles (MNP),
micro-magnets and ﬂuorescent imagery to provide a lab-sensitive
no-wash immunoassay. Downscaling the size of magnetic particles is
particularly interesting as it enables unique diffusion-based reactions. Besides, micro-magnets generate high local gradients required
to capture MNP which are coated either with antigens (Ag) or
antibodies (Ab). After 10 min incubation with a revealing ﬂuorescent
Ab, magnetic immunocomplexes are locally captured on micro-
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magnets. A differential measurement of the ﬂuorescence localized on
and besides micro-magnets allows speciﬁc detection of a molecule
without any washing step. Thanks to such minimal ﬂuid handling,
MagIA performs reaction in basic capillary channels allowing small
volume handling (5 μl per analysis). We developed MagIA for the
detection of hepatitis B surface Ag (HBsAg) and speciﬁc Ab (anti-HBs
and anti-HBc). 30 sera (dilution 1:100) were then analyzed using
MagIA to detect individually these 3 parameters.
Results
This ﬁrst batch of sera analyzed with MagIA shows promising
performances: correlation with Architect (Abbott) was excellent
with respectively 100%, 97% and 100% correlation for HbsAg; antiHBs and anti-HBc qualitative detection.
Conclusions
We are ﬁnalizing a demonstrator to be used for multiplexed POC
using 10 μl of ﬁnger-prick blood. Our Hepatitis B panel will enable
rapid decision between vaccination and treatment. Soon it will be
followed by an infectious disease panel (Hepatitis B and C and
human immunodeﬁciency virus) to provide patient's whole serologic
status in one go.
doi:10.1016/j.cca.2019.03.1360

W425

Results
Passing Bablok regression in international normalized ratio (INR)
of the ﬁrst replicate of the i-STAT PTplus test versus the mean of the
comparative device gave the following results. When comparing to
Dade® Innovin on the Sysmex® CA-1500: slope of 1.00, intercept of
0.00 and correlation coefﬁcient (r) of 0.99. When comparing to
Neoplastin C+ on the Stago STA Compact®: slope of 1.17, intercept
of −0.33 and a r of 0.93. When comparing to the Roche CoaguChek®:
slope of 0.85, intercept of 0.16 and r of 0.96. When comparing to the
i-STAT PT/INR: slope of 1.19, intercept of −0.20 and r of 0.97.
Conclusions
This study demonstrates that the i-STAT PTplus test has good
agreement to both laboratory and point-of-care commercially
available PT tests when tested with blood from normal subjects
and subjects receiving coumarin therapy.
The studies were funded by Abbott Laboratories.
doi:10.1016/j.cca.2019.03.1361
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Performance evaluation of Nova StatStrip blood glucose monitoring system at a teaching hospital in Kenya
B. Gicherua, G. Omusea, C. Abou-Diwanb, D. Mainaa
Aga Khan University Hospital, Nairobi, Department of Pathology and
Laboratory Medicine, Kenya
b
Nova Biomedical Corporation, USA

a

Evaluation of the next generation I-STAT® point-of-care prothrombin time test (I-STAT PTPLUS) against other commercially
available prothrombin time tests

Background-aim
P. Frank, S. Ball, L. Thibodeau, R. Perry, K. Ditullio, K. Wilson, A.
Trivedi, A. Villeneuve
Abbott Point of Care, Abbott Laboratories, Ottawa, Ontario, Canada
Background-aim
The i-STAT PTplus test is a next generation point-of-care
prothrombin time (PT) test. The purpose of this study was to assess
the performance of the i-STAT PTplus test against other commercially
available PT tests namely, Dade® Innovin on the Sysmex® CA-1500,
the Roche CoaguChek®, Neoplastin C+ on the Stago STA Compact®
and the i-STAT PT/INR test.
The i-STAT PTplus test is a point-of-care whole blood test for the
determination of prothrombin time. It is used to aid in the
monitoring of patients receiving anticoagulant therapy with coumarin derivatives.
Methods
This study was executed at the Hemostasis Reference Laboratory
(HRL) in Hamilton, Ontario and at the Abbott Point of Care (APOC)
facility in Ottawa, Ontario. A total of 128 subjects are represented in
this study, 88 on coumarin therapy and 40 normal. All 128 subjects
were tested in duplicate using three lots of the i-STAT PTplus test, one
lot of the i-STAT PT/INR test and one lot of Dade® Innovin on the
Sysmex® CA-1500. The 88 subjects on coumarin therapy were tested
in duplicate using one lot of Neoplastin C+ on the Stago STA
Compact® and in single using one lot of the Roche CoaguChek®.
Passing Bablok regression was performed using the ﬁrst result of the
i-STAT PTplus test versus the mean of the comparative device.

Most commonly used glucose meters were originally developed
for self–monitoring of glucose levels in adult diabetics in a home
environment. Many of these meters have migrated into use in
hospitals without full validation of their use in this setting and
concern has been raised about their accuracy.
We therefore evaluated the performance of the Nova StatStrip
Blood Glucose Monitoring System against the meter in current use,
the Roche Accuchek Active with the laboratory analyzer Roche Cobas
C501 as the reference.
Methods
The study was conducted in September 2018 at the Aga Khan
University Hospital Nairobi (AKUHN) using thirty one left over
patient samples.
We carried out experiments to determine the following performance parameters on the Nova StatStrip: accuracy; imprecision;
linearity and interferences. The same experiments were replicated
on the Accuchek Active meters with the exception of linearity
studies.
The experiments were conducted according to the CLSI guidelines
for method validation.
Results
Accuracy. The Nova StatStrip demonstrated a coefﬁcient correlation r of 0.998, slope 0.958, and Y intercept −0.095 compared with
Accuchek Active's r of 0.972, slope 1.034 and Y intercept 7.83. In
addition, the Nova meter had only 16% of samples with an outside
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N10% accuracy criteria, and with 0% of all samples with outside N15%
accuracy criteria. The Accuchek meter showed that 84% of samples
had an accuracy error of N10% compared to the reference method,
and had 26% of all samples with an accuracy error of N15%.
The results were also assessed based on the current ISO 15197
standard and the CLSI POCT12-A3 criteria, in which the Nova device
passed but not the Accuchek.
Interferences. The Accuchek meter did show a moderate-significant interference effect, with enhanced interference effects at the
low glucose level based on ascorbic acid concentration, and major
interference effects at all glucose levels based on galactose
concentration.
Imprecision. The within run coefﬁcient of Variation (CV) at the
low, medium and high glucose control levels was 3.2%, 3.1% and 1.9%
respectively for the Nova meter.
Accuchek Active had a CV of 4% for the low control level and 3%
for the high control level.
Both meters were within the manufacture's limits for imprecision.
Conclusions
The Nova meter showed acceptable performance in terms of
diagnostic accuracy compared with the laboratory method and
exhibited superior performance over the SMBG glucometers currently in use in the hospital.

(95%:0,809-0,944); K: 0,993 (95%:0,987-0,996); Na: 0,887
(95%:0,796-0,938); Glu: 0,997 (95%: 0,909-0,974).
The equations of the straight line obtained in the Passing Bablok
regression: Cl: y = 0,0000+ 10,000 x; K: y = −0,1763 + 10,169 x;
Na: y = 18,3571+ 0,8571 x; Glu: y = −75,115 + 10,548 x show
that no differences exist between the two methods.
In the Bland-Altman plot it is observed that the differences
between the pairs of results do not inﬂuence the clinical decision: Cl:
0,2 (−3,9 to 4,3); K:-0,12 (−0,32 to 0,07); Na: 1,6 (−2,4 to 5,5);
Glu: 1,8 (−9,5 to 13).
Conclusions
There are no signiﬁcant differences between the two methods,
therefore we can conclude that the analyzer ABL90 FLEX® is an
appropriate and faster alternative for the measurement concentration of Glu, Cl, K and Na in total blood in POCT.
doi:10.1016/j.cca.2019.03.1363

W428
Clinical utility of using lower troponin I cut-off values for pointof-care testing in patients with myocardial infarction in a
cardiovascular center

doi:10.1016/j.cca.2019.03.1362

R. Arias, A. De Luna
Division of Laboratory Medicine, Philippine Heart Center, Quezon City,
Philippines
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Background-aim

Ions and glucose. Comparative between ABL90 FLEX® and
Olympus au 5800®
D. López Mecández, E. Martínez González, I. Jeidane, Y. Posada
Franco, S.R. Ajib Barakat, M.Á. Cuadrado Cenzual
Bioquímica, Análisis Clínicos, Hospital Clínico San Carlos, Madrid, Spain

Troponin point of care assays do not achieve a comparable level
of analytical sensitivity, compared to cardiac troponin assays
measured in a central laboratory, when either the 10% CV or the
99th percentile of a healthy population is used as the cut-off. In a
prospective study, we evaluated lowered cut-off values in the
detection of myocardial infarction.

Background-aim

Methods

Hyperglycemia and electrolyte disorders are frequent metabolic
alterations found in severe patients. POCT (point of care testing)
equipment is able to offer an accurate result in a short period of time
with quality guarantee.
To compare the result of the total blood concentration of glucose
(Glu), chlorine (Cl), potassium (K) and sodium (Na) in POCT with
the reference method in our laboratory in plasma samples.

We compared 2 point of care assays (i-STAT, Abbott Laboratories
and PATHFAST, LSI Medience Corporation) for troponin I with a
central laboratory assay (Architect STAT high sensitive troponin I,
Abbott Laboratories) in 86 subjects presenting with acute coronary
syndrome (ACS) in a cardiovascular center. We used the published
cut-offs and proposed lower values for POC. We then calculated the
sensitivity, speciﬁcity, PPV, NPV versus hsTnI and compared these
against the clinical diagnosis as well.

Methods
Results
40 samples proceeding from the emergency department in
balanced lithium heparin syringes were studied. First of all, they
were analyzed twice in the ABL90 FLEX® blood gas analyzer
(Radiometer) and after that, they were centrifuged in order to get
the plasma which was examined using photometric technique (Glu)
and potentiometric method (Cl, K, Na) by the autoanalyzer Olympus
AU-5800® (Beckman Coulter).
Results
The intraclass correlation coefﬁcients of the individual measurements indicate a good correlation between both methods: Cl: 0,895

Using the published cut offs the sensitivity, speciﬁcity, PPV and
NPV of i-STAT were 75%, 100%, 100% and 72%. The sensitivity,
speciﬁcity, PPV and NPV of PATHFAST were 84.62%, 100%, 100% and
80.95%. Using decreased cut-offs, sensitivity and PPV increased for
both assays to 80.77% and 77.27% for i-STAT and 86.54% and 82.93%
for PATHFAST. Furthermore, sensitivity and PPV of both POC
analyzers improved (55.56% to 66.67% sensitivity and 57.14% to
64% NPV for i-STAT; 74.07% to 77.78% sensitivity and 69.57% to
72.73% NPV for PATHFAST) when tested using female-speciﬁc cutoffs of central laboratory assay. Clinical review showed i-STAT using
published cut-off missed 1 patient with conﬁrmed MI and that a
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lower cut-off allowed its detection. There were 41 clinically
diagnosed MI cases and additional 12 more patients detected as
positive by hsTnI, mostly females (n = 10, 83%).

doi:10.1016/j.cca.2019.03.1365

Conclusions

W430

By decreasing the cut offs of POC analyzers, we improved the
clinical sensitivity that allows us to identify undisclosed troponin
elevations in additional patients that warrant further investigation.
The hsTnI assay identiﬁed more female with minimal troponin
elevations compared to POC assays which raises our concerns that
these female subjects may have been overdiagnosed by hsTnI or
clinically underdiagnosed.
doi:10.1016/j.cca.2019.03.1364
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Commutability of a whole-blood external quality assessment
material for point-of-care C-reactive protein, glucose, and hemoglobin testing
T. Bukve
Noklus, Norway
Background-aim
The optimal situation in external quality assessment (EQA) is to
use commutable materials. No previous study has examined the
commutability of a whole-blood material for point-of-care (POC)
testing. The aim of this study was to determine the commutability of
the Noklus “in-house” whole-blood EQA material for C-reactive
protein (CRP), glucose, and hemoglobin for frequently used POC
instruments in Norway and determine the possibility of using a
common target value for each analyte.
Methods
The study was performed according to the Clinical and Laboratory
Standards Institute guidelines. The EQA material was pooled
stabilized EDTA venous whole-blood containing different concentrations of the analytes. The EQA material and native routine patient
samples were analyzed using 17 POC and 3 hospital instruments. The
commutability was assessed using Deming regression analysis with
95% prediction intervals for each instrument comparison.
Results
The EQA material was commutable for all CRP and hemoglobin
POC instruments, while for glucose the material was commutable for
all POC instruments at the lowest concentration analyzed (7.0 mmol/
L) and for 3 POC instruments at all of the concentrations analyzed.

Combined CBC and CRP point of care testing in detached pediatric
emergency department
M.A. Barbieria, M. Carlettib, F.P. Rossia, A. Menichellaa, M. Perib, E.
Marcellettia, O. Porziob
a
Department of Emergency, Bambino Gesù Children's Hospital, Italy
b
Department of Laboratory Medicine, Bambino Gesù Children's Hospital,
Italy
Background-aim
The possibility of performing CBC/CRP at ER, especially during the
night time slot (08 PM- 08 AM) when the Lab service is on call, helps
the clinician take important decisions such as choosing between
patient admission or home antibiotic therapy prescription.
Methods
Microsemi CRP from Horiba was the POCT device used for
evaluation. It is an automated hematology analyzer that with only
18 ⎧l of EDTA whole blood, can simultaneously measure CBC (18
parameters with a 3P WBC differential in 65 s) and CRP. Results are
available in 4 mins for CBC + CRP and about 1 min for CBC. Lab staff
set up and validated Microsemi CRP devices, comparing POCT results
to std. lab analyzer (ADVIA 2120) results. A 1 year observation was
made and the following parameters were assessed: nr of accesses/
year to ER, % of night accesses, % of usual night lab tests, % of night
POCT tests, % of night admissions, Microsemi CRP TAT vs LAB TAT in
8 PM-8 AM time slot.
Results
In 2018 at the ER of Bambino Gesù Hospital in Palidoro, a
detachment of the 2nd-level DEA located in Rome, there were 28,753
accesses, 7379 of which in the 8 PM-8 AM time slot (25%). The most
common clinical presentations were abdominal pain and fever
without a known cause. CBC/PCR was performed with Microsemi
CRP in 685 cases (9%); in 327 cases we were oriented for
hospitalization (35%). Microsemi CRP average TAT was about 10
mins (from sampling to result), compared to about 2 h of the on call
lab. In 158 cases it was necessary to use the on call lab (2%). In 2016,
with no POCT system, the data show that, out of a total of 4383 night
accesses, in 9% of them lab tests, all from the on call lab, were
requested. There was overlap between the % of night hospitalizations
of the two years (2% of total night accesses). More detailed studies
are needed in order to assess the appropriateness of the request and
of the targeted therapy to the hospitalized patient.
Conclusions

Conclusions
Noklus EQA participants using CRP and hemoglobin POC instruments now receive results that are compared to a reference target
value, while the results for participants using glucose POC instruments are still compared to method-speciﬁc target values. However,
systematic deviation from a reference target value for the commutable glucose POC instruments are calculated and this additional
information can now be offered to these participants as well as the
manufacturers.

Appropriate use of POCT can improve the quality and effectiveness of patient management. CBC/CRP POCT use in ED can speed up
and improve the patient pathway. We did not see any improvement
in unnecessary admissions and we need further studies and data to
demonstrate how POCT can control not needed antibiotic therapy.
doi:10.1016/j.cca.2019.03.1366
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Multilevel qualiﬁcation of blood gas analysers analytical performance: Evaluation of a set of 22 ABL90 Flex Plus analyzers

Procalcitonin and C reactive protein in pleural and ascitic ﬂuids

N. Kuster, A. Bargnoux, S. Badiou, A. Dupuy, N. Canes, L. Pieronie, J.
Cristol
Laboratoire de Biochimie, CHU de Montpellier Hopital Lapeyronie,
France

N.M. Garcia-Simon, M.E. Donoso-Navarro, A. Martin-Garcia, A.
Almeria-Lafuente, C. Perez-Barrios, R.A. Silvestre-Mardomingo
Clinical Biochemistry, Hospital Universitario Puerta de Hierro,
Majadahonda, Spain
Background-aim

Background-aim
Blood gas analysers (BGA) are frequently installed as point of care
devices and thus allow rapid decision making. Few data are available
regarding analytical performances of a set of BGA. We aimed at
evaluating a set of 22 ABL 90 Flex Plus analysers intended to be
deployed (in Montpellier University Hospital, France). The evaluation was performed at the device level and at the entire set level to
characterize the quality of measurements but also to ensure
consistency across the different devices deployed in the hospital.

Biochemistry study is an important factor for the diagnosis of
pleural or ascitic effusion. Serum procalcitonin (PCT) and C reactive
protein (CRP) are well-known inﬂammatory biomarkers and measure of their concentrations in pleural and ascitic ﬂuids has been
proposed as a useful tool in the diagnosis of effusion aetiology.
However, results are controversial. Thus, this study tries to
investigate if determination of PCT and CRP in these effusions might
add relevant clinical information.
Methods

Methods
Precision and total error were assessed at three levels for pH (H
+), pCO2, pO2, Na+, K+, Ca2+, glucose, lactate and total
hemoglobin using quality control materials. Precision at the hospital
level including between device variability was also evaluated. Two
analysers used in the central laboratory were correlated with a GEM
Premier 4000 and a Cobas b221 analysers. Thereafter, we tested the
20 instruments intended to be deployed in care service in
comparison with one instrument used in the central laboratory.
Results
At the device level, the total error was within the desirable RICOS
speciﬁcations for pH, pCO2 (except for 1 devices at the lowest level
of 22.8 mmHg) and pO2 (except for one apparatus at each level).
Considering Sodium and Potassium, TE error exceed desirable TE at
the lowest levels (127 mmol/L and 1.7 mmo/L for Na and K,
respectiely) but all apparatuses comply with minimum TE goals. At
higher levels (141 and 162 mmol/L for Sodium, 3.8 and 5.5 mmol/L
for potassium), all apparatuses reach this desirable goal. When
measuring ionized calcium, three apparatuses did not reach minimum total error speciﬁcations from the RICOS database at the
infraphysiological level of 0.37 mmol/L. At the population of
analyzers level, all parameters were in line with performance goals
obtained from Ricos database, except for the lowest level of glucose
(target: 1.6 mmol/L). Correlation and agreement of the reference
ABL90 Flex Plus deployed in the central laboratory and Cobas b221
and GEM Premier 4000 as well as Cobas 8000 for lactate and glucose
is presented in Table 2. Passing-Bablok regression yielded slopes
close to 1 (from 0.917 to 1.077) and intercepts close to 0.

Pleural and ascitic ﬂuids received in our Hospital Emergency
Laboratory from September 2018 to January 2019 were included (pleural
n = 36; ascitic n = 49). After centrifugation, PCT and CRP levels were
measured (ADVIA CENTAUR and DIMENSION EXL analysers, Siemens
Healthineers, respectively). Data were expressed as mean ± SD. Statistical analysis was performed by Medcalc program (11.2.1 version).
Results
Ascitic effusion:
CRP (aCRP): 28.1 ± 28.9 mg/L. PCT (aPCT): 0.55 ± 1.5 ng/mL.
Samples were sub-classiﬁed attending the triggering disorders:
tumour (T; n = 14), infection (I; n = 26) and hepatic disease (HD; n
= 9). CRP levels were higher in T-group (61.9 ± 28.8 mg/L) as
compared with I-group (15.4 ± 14.7 mg/L; p b .01) and HD-group
(16.1 ± 19.3 mg/L; p b .01).
In all groups, PCT levels were comparable.
Pleural effusion:
CRP (pCRP): 28.9 ± 22.6 mg/L. PCT (pPCT): 0.22 ± 0.48 ng/mL.
Samples were sub-classiﬁed in four groups: T (n = 19), I (n = 5),
HD (n = 4) and heart failure (HF; n = 8). No statistically signiﬁcant
differences were observed among different groups neither for CRP
nor PCT levels.
Conclusions
Determination of PCT levels in ascitic or pleural effusion does not
seem to be relevant in order to discriminate the aetiology of
effusions. Concerning CRP, only aCRP seems to be useful to
differentiate effusions of tumour origin. Nevertheless, further
investigations, including a higher number of samples, are required.

Conclusions
doi:10.1016/j.cca.2019.03.1368
Our study is an example of the qualiﬁcation of a set of point of
care devices and shows a disparity between performances of a set of
analyzers. This study underscores 1) The need for a uniﬁed
qualiﬁcation scheme when multiple analyzers are present simultaneously 2) analytical performance goals compatible with clinical use
and the state of the art for all parameters.

W433
Pitfalls of glucometers: Implications for care monitoring and
therapeutics

doi:10.1016/j.cca.2019.03.1367
J.D. Pekar, J. Vamecq, R. Decoin, P. Maboudou, T. Brousseau, G. Grzych
CHU Lille, Department of Biochemistry, 59000 Lille, France
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Glycemia is often chosen to be monitored by glucometers over
clinical chemistry laboratory glucose, due to its easiness in providing
immediate results. With glucometers, glycemia results are not altered
by in vitro glycolysis observed when blood is routed towards laboratory
and postponed analysis. Whereas avoiding this false decrease in glucose
determinations, glucometers have, however, also some limits as regards
to their speciﬁcity and hence subjection to some interferences owning
to their detection technology. Whereas the main technique for glucose
measurement in laboratory's bench rests on a standard hexokinasebased colorimetric technique, most glucometers use an amperometry
method coupled to a set of oxydo-reductions initiated by either glucose
dehydrogenase or glucose oxidase. Therefore, there are several
theoretical steps of the reactions encompassed by the glucometer that
may be affected by interferences which may artifactually modify the
oxydo-reduction potential (ORP) linked to the glucose measurement
value. In agreement; literature already reports a major glucometer
practical interference with ascorbic acid responsible for a false rising of
glycemia and hence a resulting non-adapted monitoring.

Evaluation of the microsemi CRP, an automated hematology
analyzer for 3-part WBC differential and CRP using whole blood
from pediatric patients

Methods
We aimed at evaluating drug interferences on glucometers from 3
main manufacturers: Abbott, Roche and Nova. These glucometers
have different enzyme and cofactor requirements to measure glucose
levels. Drugs chosen have a redox potential (RP) potentially
overlapping with those of components already present in the basal
glucometer system before use. The main goal of our study is to
understand and identify redox basis mechanisms of these interferences in order to be capable of preventing them and hence providing
glucometers with a better and stronger speciﬁcity towards glucose to
improve patient therapeutics. Blood samples selected for glucose
levels, pH and hematocrit levels were used to evaluate the impact of
these parameters on potential drug interferences.

M.R. Maresca, F.I.R. Sánchez, C. Velázquez De Castro Del Pino, C. De
Lamo Sevilla, A.B. Garcia Andreo, F.J. Carretero Coca, A. Obelleiro
Campos
Hospital Universitario Torrecárdenas, UGC Biotecnología-Unidad
Funcional Análisis Clínicos, Spain
Background-aim
Our hospital is established as a core hospital in a Spanish
Almeria area and accepts all urgent patients. 81% of infectious
disease samples were pediatric. 90% of its patients were younger
than 3 years old. It's desired to distinguish patients pathologies
from bacterial infection or virus infection quickly. As most of
infection patients are b3 years old, analysis by little sample volume
are required. We want to conﬁrm full-automatic CBC + CRP
measuring analyzer Microsemi LC-667G CRP can satisfy these 2
requests.
Methods
Microsemi LC-667G CRP can measure both CBC and CRP with a
whole blood sample, the aspiration amount of the sample is 18μL and
Microsemi LC-667G CRP can measure CRP without serum, and
they're able to get a result without blood clotting and centrifuge
separation 4 min later. In order to conﬁrm usability of this analyzer
and comparability with routine analyzer, we evaluate simultaneous
repeatability, day to day reproducibility and the dilution study, the
measurement sensitivity and the correlation with routine analyzer
for CBC parameters and CRP.

Results

Results

Our preliminary results indicated interferences with some antioxidant or reductive compounds tested, including ascorbic acid and
glutathione, with glucometers using glucose dehydrogenase and NAD
+, as enzyme and cofactor, respectively. As an interfering mechanisms,
we hypothesized that drugs could interfere with the NAD+/NADH + H
+ redox couple or with its associated pyroquinoline quinone redox
couple in the glucometer system, leading to an exaggerated electron
transfer through these redox couples and ultimately to additional
electrons detection by amperometry and hence overestimation by
glucometer of glucose levels. These hypothetic mechanisms of the true
compound interferences are currently under investigations by in vitro
experiments monitoring reduction rates of NAD+ by spectrophotometry under increasing concentrations of interfering drugs.

After 50μL of patient whole blood was prepared at the small cup,
and analyzer aspirated 18μL as a sample, physicians can conﬁrm the
result 4 min later.
Simultaneous repeatability was control L, M and H were
CV3.4%, 3.1% and 4.3% respectively. Day to day reproducibility
was control L, M and H were CV3.4%, 5.2% and 4.8% respectively.
SD of a sample of 0.02 mg/dL was 0.01 mg/dL, SD of a sample of
0.69 mg/dL was 0.02 mg/dL, SD of a sample of 10.52 mg/dL was
0.18 mg/dL, SD of a sample of 19.89 mg/dL was 0.50 mg/dL and SD
of a sample of 21.78 mg/dL was 0.65 mg/dL. LoB was 0.014 mg/dL,
and LoD was 0.304 mg/dL. The coefﬁcient of correlation with the
routine analyzer was 0.99 at CRP, 0.99 at WBC, 0.99 at RBC, 0.99
at VCM, 0.97 at HCM, 0.49 at CHCM, 0.99 at HGB, 0.99 at HCT and
0.99 at PLT.

Conclusions

Conclusions
Some countries still consider glucometers as apparatus outside
the scope of clinical chemistry. Choice and use of glucometers are
mainly based on manufacturer recommendations and costs. It is
important in the same time that glucometers properly and
speciﬁcally accounts for real glucose values. Here, we have found
some yet previously unreported interferences. In fact, by prompting
recognition of these interferences, our approach of clinical chemists
appears to be essential in glucometer management, data analyses,
mechanistic expertise and proposal for future improvement.
doi:10.1016/j.cca.2019.03.1369

Full-automatic CBC + CRP measuring analyzer Microsemi LC667G CRP have the good correlation with DxH800 for CBC and
Cobas6000 for CRP and everyone can easily operate this analyzer, no
problem to introduce this analyzer at a screening of a fever patient.
As a result, we can expect patients are able to investigate quickly
with a little sample volume.
doi:10.1016/j.cca.2019.03.1370
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Comparison of methods for ion analysis in Cobas ISE and ABL90FLEX PLUS (POCT)

Impact of point-of-care blood gas analysis on critical results in
the nephrology service of a third-level hospital

S. Martin Perez, C. Sanchez Mora, S. Fuentes Cantero, M. De Toro
Crespo
Emergency Biochemistry Department, Hospital Universitario Virgen
Macarena, Sevilla, Spain

A.L. Qasem Morenob, P. Oliverb, P. Fernandez-Calleb, G. Del Pesoc, S.
Afonsoc, M. Diaz-Almirona, N. Rodriguez Rocab, M. Simon Velascob, I.
Casares Guerrerob, C. Pizarro Sanchezb, M. Gomez Lopezb, B. Montero
San Martinb, V. Escribano Hernandezb, A. Buñob
a
Biostatistics, La Paz University Hospital, Madrid, Spain
b
Laboratory Medicine, La Paz University Hospital, Madrid, Spain
c
Nephrology, La Paz University Hospital, Madrid, Spain

Background-aim
The concentration of the various electrolytes is of great importance in maintaining the body's internal environment. For this
reason, their determinations are included in most of the requests
made to the emergency laboratory, and their determination in
critical patients is fundamental. For this reason, an increasing
number of POCT gasometers are being incorporated as they offer a
lower response time than conventional equipment. The aim of this
study is to compare the results in the concentration of sodium and
potassium ions determined by the Cobas ISE (Roche) and ABL90FLEX PLUS (Radiometer) autoanalysers.

Background-aim
Despite blood gas (BG) clinical use in the control of acid-base and
hydroelectrolytic disorders is well established, there are not many
studies assessing the clinical outcome of Point-of-Care Testing
(POCT) BG analyzers versus the traditional laboratory on scenarios
such as Nephrology. The aim of the study was to evaluate the impact
of POCT BG analysis on critical results (CR).
Methods

Methods
A total of 50 pairs of samples received in the emergency
laboratory have been determined. Both devices used for measurement were controlled and calibrated prior to analysis. The samples
for the Cobas ISE team were collected in lithium heparin vacuum
tubes, centrifuged at 3500 r.p.m. to obtain the serum and analyzed
by indirect potentiometry. The samples used in the ABL90-FLEX PLUS
gasometer were whole blood samples obtained in lithium heparin
gasometry syringes and analyzed by indirect potentiometry. We
performed a Passing-Bablock regression analysis and a correlation
coefﬁcient.
Results
The regression equations obtained are Y = a + bX, where the
values obtained by Cobas ISE are represented by X and the values
obtained in ABL-90FLEX PLUS by Y. The conﬁdence intervals for the
ordinate in the origin and the slope respectively are indicated.
SODIUM a (95% CI) = 0,5 (−46 to 11,23); b (95% CI) = 1 (0,92 to
1,33); r = 0,82.
POTASSIUM a (95% CI) = −0,34 (−1,07 to 0,16); b (95% CI) =
1,07 (0,95 to 1,26); r = 0,83.
Conclusions
The results show acceptable correlation coefﬁcients between the
two methods for both analytes.
In the Passing-Bablock regression in both ions, the IC of the point
of intersection includes 0, so systematic differences are discarded
and the IC of the slope includes 1, discarding that there are
proportional differences between both methods.
We must take into account the limitation because the type of
sample is different.
The values obtained by the POCT gasometer are comparable and
interchangeable with those obtained by the analyzer of our
laboratory.

An observational ambispective study was conducted including BG
sent to the Laboratory from the Nephrology Department during 2016 and
2017 periods, after a POCT BG analyzer was installed in the unit and
included in the existing POCT network led by the laboratory in 2017. Data
from patients over 18 years old with at least one BG obtained during 2016
or 2017 were collected from the laboratory information system.
Initially, a Mann-Whitney test was conducted in order to conﬁrm
that there were no differences in age, sex and renal function between
2016 and 2017 populations.
Subsequently, samples with critical values established in our
laboratory for pH, sodium, potassium, chloride, ionized calcium,
glucose, lactate or hemoglobin were registered. Differences between
total number of BG CR in 2016 and 2017 were compared by a chisquare test (χ2) and a phi coefﬁcient of magnitude of effect (φ). The
number of CR segregated by parameters was described.
Results
Among a total number of 3195 BG, 61 CR during 2016 (3.9%) and
43 during 2017 (2.6%) were detected. This difference was statistically
signiﬁcant, although the magnitude of effect was small (φ = −0.08;
p = .04).
The increase of CR in 2016 was especially remarkable in glucose
(10 samples b45 mg/dL out of a total count of 11), hemoglobin (8 b
7 g/dL out of 20) and lactate (12 N 5 mmol/L out of 21). There were 3
samples with CR in both lactate (high) and glucose (low), all of them
collected in 2016. There were no prominent differences between
periods in pH and potassium.
Conclusions
Installing a POCT BG analyzer in the Nephrology Department
contributed to a decrease in the number of CR. The higher number of
CR in 2016 could be due to preanalytical factors, whose adequate
management is essential in BG analysis. These results suggest that
the use of POCT for BG can be beneﬁcial for patient care in a
Nephrology Department.

doi:10.1016/j.cca.2019.03.1371
doi:10.1016/j.cca.2019.03.1372
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Multidisciplinary integration, traceability and remote supervision. Glycaemic control as a point of care testing (PoCT)
governance project

The role of on the job training in the blood gas analysis process.
BGA retraining

b

a

a

a

a

b

L. Rossi , D. Mazzei , I. Batini , G. Pellegrini , F. Naldi , O. Paolilli , F.
Pisaturob, B. Grandib
a
Clinical Chemistry Laboratory, University Hospital of Pisa (AOUP), Italy
b
Department of Health Technical Professions, University Hospital of Pisa
(AOUP), Italy
Background-aim
Blood glucose measurement with professional PoCT must consider
many variables: feasibility/easy to use (i.e., several healthcare professional can access to the instrumentation), traceability of results as an
assurance of safety and reliability by adopting identiﬁcation systems for
patient’ samples, healthcare professional and reagents. Finally, another
requisite is the presence of a link between instruments and the
laboratory computer technology platform LIS (recovery/repository
results) and to the patient's medical computerized folder (Pleiade) of
every patient. These are the key points of a multidisciplinary project for
the remote management of a complex installation of glycaemic PoCT.

L. Rossib, I. Batinia, D. Mazzeia, G. Pellegrinia, F. Naldia, B. Grandib
a
Clinical Chemistry Laboratory, University Hospital of Pisa (AOUP), Italy
b
Department of Health Technical Professions, University Hospital of Pisa
(AOUP), Italy
Background-aim
With 45 blood gas analyzers (BGAs) networked (GEM Premier
4000/3500 – Werfen Milano), AOUP has one of the biggest
installations of this kind in Italy. All instruments are connected and
remotely supervised from the Laboratory, through GEMweb Plus 500
software. After N3 years of operation, together with the nursing staff
that on a daily basis uses the devices and acquired practical skills, we
decided to proceed with a retraining, that became necessary after the
introduction of the patient identiﬁcation (barcode with nosological
code), and due to problems that we observed in different departments, regarding incorrect preanalytical phase management, sample
treatment and transport, and also a few instrument misuses.
Methods

Methods
138 professional glucometers are distributed to trained personnel
of wards, ambulatories, surgery and emergency rooms. Lab Setup few
rules, a careful formation, letting staff in the department decide
independently when it is necessary to perform the test to quickly
assess patients' blood glucose. The central lab retains the remote full
control of instruments (together with nurse staff coordinators),
reagents and quality controls, while providing phone assistance (in
the morning) or directly intervening to solve more severe issues (i.e.,
replacing an instrument /on-site help).

The training's objective is to retrain, as pilot project, a large group
of nurses, through 14 editions of a 2-h training, both theoretical and
practical; each edition is for a maximum of 30 sanitary professionals.
The ﬁrst part of the training (held by a nurse) is about acid-base
balance, stabilization of the patient's condition and the best sample
drawing site choice. During the second part, the laboratory
professional explains preanalytical phase variables, patient and
operator identiﬁcation, the correct use of anticoagulants, sample
treatment and transport, and a review of the most important
instrument management operations (such as the correct cartridge
insertion into the instrument).

Results
Results
This organizational model allows the nursing staff to check the
glycaemic levels at any time, transferring the results to the patient's
medical computerized folder, uniquely traced through an adhesive
bracelet with barcode/QR code. The bracelet follows the patient: any
glucometer of any structure always provides a direct result exclusively
towards the patient's computerized folder. IT1000 software stores the
information allowing centralized management of all glucometers and
data, in accordance with national/international guidelines, recommendations from the Laboratory Scientiﬁc Societies.

Thanks to Medical and Nursing Direction involvement, and head
nurses cooperation, it was possible to train many sanitary professionals, within this path of BGA competences update. By conducting
direct practical activity with blood gas analyzer during the training,
we were able to highlight some critical issues, mostly regarding
sample collection in the preanalytical phase, and how these issues
could seriously impact on results.
Conclusions

Conclusions
In the prevalence of health facilities, the regulations and
programs present do not face the real need for prevention of errors
and effectiveness in the controls of the procedures for the execution
of near-patient blood glucose, including patient recognition, storage,
accuracy of data and their archive for safe traceability. This 360°
project aims to oversee all these aspects, in the complex management of a glycaemic PoCT.

Sanitary professionals, already trained and certiﬁed to be
authorized to use the blood gas analyzer, welcomed this initiative,
that allowed them to dispel any doubts about the daily use of a blood
gas analyzer and to get more familiar with the instruments, but most
of all to reduce errors during the preanalytical phase, optimize
instrument use and gather more information about a test that,
although “highly widespread”, is often “highly unknown”.
doi:10.1016/j.cca.2019.03.1374

doi:10.1016/j.cca.2019.03.1373
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Development of individualized quality control plan (IQCP) for
immunoassay instruments in Taipei veterans general hospital
(TVGH)

Creatinine and urea on the ABL90 ﬂex plus point-of-care blood
gas analyzer

J. Wen-Chin, L. Li-Hua, H. Hsiang-Ling
Division of General Laboratory, Department of Pathology and Laboratory Medicine, Taipei Veterans General Hospital, Taiwan
Background-aim
Immunoassay provides important guide for risk assessment and
diagnosis in clinical routines. In Taipei Veterans General Hospital
(TVGH), 2 Radiometer AQT90 FLEX analyzers were introduced in ER
departments. This work tries to develop an IQCP for immunoassay
instrument Radiometer AQT90 FLEX analyzers in TVGH.
Methods
The IQCP for AQT90 FLEX analyzer developed and implemented
according to the requirements of College of American Pathologist
(CAP). We performed method veriﬁcation on six test items – cTnI, NTproBNP, CRP, ®-HCG, D-Dimer and Procalcitonin. Method characteristics including accuracy, precision, analytical measurement range
(AMR) and reference intervals were evaluated, QC and patient samples
were measured from 2 to 10 times in 4 consecutive days. The mean,
standard deviation (SD), coefﬁcient of variation (CV) and bias were
calculated from replicates and were compared to the manufacturer's
claims. For correlation study, 20 patients samples were tested on two
POCT and one central laboratory instrument (Roche cobas c702/e 602)
(CLSI EP09-A3), and testing samples from 20 healthy representative
individuals to verify reference intervals.(CLSI EP28-A3).
Results
Promisingly, the analytical accuracy, precision within-run and
between-day of each test all located within the assigned criteria,
with an average bias that normal:-1.63%,abnormal:-3.14%; precision:
normal:4.90%(5.46%),abnormal:3.15%(3.32%) respectively. To evaluate the AMR, a dilution series with 7 dilutions of upper range were
measured in duplicates. Results from low to high of all tests were
veriﬁed. In the correlation study, the results suggested an overall
good correlation between Cobas and AQT90 FLEX. However, 10% (2
out of 20) of cTnI and 5% (1out of 20) of D-Dimer measurements
disagree with each other, and the data from two methods should not
be used interchangeably. Last, all six reference intervals veriﬁed.
More precisely, 1 sample was out of range in D-Dimer and 2 were
out of range in CRP and ®-HCG, but all six tests within the criterion
that 90% of samples should be in the range.
Conclusions

G. Wennecke, L.B. Vang
Radiometer Medical ApS
Background-aim
To verify the performance of the two new parameters,
creatinine and urea (BUN), on the Radiometer ABL90 FLEX PLUS
blood gas analyzer, studies were conducted using spiked whole
blood at Radiometer Medical's laboratories in Copenhagen. The
goal is to meet the analytical performance goals based on
biological variation as recommended by NKDEP. The goals are
based upon intra- and interindividuel biological variation resulting
in a minimum acceptable total error of 13.3% for creatinine and
23.3% for Urea.
Methods
To verify the analytical performance of creatinine and urea, the
evaluation comprised an imprecision proﬁling according to CLSI
EP05-A3.
A bias estimation was conducted by comparing spiked whole
blood samples to the corresponding plasma results measured on the
reference methods, for creatinine an IDMS calibrated HPLC, and for
Urea by enzymatic spectrophotometry. With the precision and bias
estimations a total analytical error for each parameter is calculated
by: (1.96 x CVT %) ± Bias %.
#
Both parameters were also compared to two other whole blood
methods according to CLSI EP09-A3;
ABL837 FLEX for Creatinine and i-STAT for Urea.
Results
Creatinine: 3 whole blood levels (40–489 ⎧mol/L): CVTotal b 3.0%,
Bias b4.0%, max Total Error = 12.0%.
Urea: 3 whole blood levels (2.6–27.5 mmol/L): CVTotal b 5.7%, Bias
b7.3%, max Total Error = 15.3%.
Correlation Creatinine compared to ABL800 FLEX: n = 101, slope
= 0.97, r2 = 0.998.
Correlation Urea compared to I-STAT: n = 110, slope = 1.03, r2
= 0.991.
Conclusions
The requirements for the creatinine and urea measurements were
fully met for all the tested levels, ensuring the method meets
the minimum clinical need and is interchangeable to other POC
methods.

We proved the IQCP for AQT90 FLEX are feasible in TVGH.
doi:10.1016/j.cca.2019.03.1376
doi:10.1016/j.cca.2019.03.1375
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Comparison of various blood parameters between the ABL90 ﬂex
blood gas analyzer and the architect 16000 biochemistry analyzer
A. González Rayaa, R. Coca Zuñigab, M.L. Hortas Nietoa, E. Martín
Sálidoa, G. Callejón Martína, A. Lendinez Ramireza, M. Cantero
Sancheza
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain

This comparison yielded a Spearman's correlation coefﬁcient of
0.904 (95% CI 0.880 to 0.923) P b .0001.
Passing and Bablok linear regression equation obtained was: y =
−0.100000 + 1,000,000×; Intercept: -0.1000 (95% CI -0.4833 to
0.3050); Slope: 1.0000 (95% CI 0.9000 to 1.0833).
CHLORINE.
This comparison yielded a Spearman's correlation coefﬁcient of
0.942 ((95% CI 0.928 to 0.954) p b .0001.
Passing and Bablok linear regression equation obtained was: y =
−10.454545 + 1.090909×; Intercept: -12.8889 (95% CI - 18.6667 to
8.2667); Slope: 1.0909 (95% CI 1.0000 to 1.2667).

Background-aim
Conclusions
In certain patients it is essential to obtain results in the shortest
possible time for decision making. It is for this reason that POCT
analyzers (Point of care testing) are being implemented in departments
such as Intensive care units (ICU) or Emergency units, to provide fast
results at the patient assistance place. Among the most used are blood
gas analyzers that not only allow to assess the state of oxygenation and
acid-base balance of the patient, but can also provide other parameters
of interest such as blood ions, glucose or hemoglobin.
In our Hospital we currently have 9 POCT blood gas analyzers
(ABL FLEX Radiometer), in the departments of the ICU, Cardiac ICU,
Pediatric ICU, Resuscitation and Pulmonology.
It is very important for each laboratory to study the transferability
of these results with those obtained in laboratory analyzers.
The objective of this study is to evaluate the transferability of the
results obtained for the parameters of blood ions, glucose and
hemoglobin between the POCT blood gas analyzers of our hospital
and the biochemistry analyzers of our emergency laboratory.
Methods
We included 282 patient samples in which serum sample in tube
with gel separator for biochemical study and whole blood (lithium
heparin syringe) was extracted simultaneously for the study of blood
gases. The heparin syringe samples are processed by the ABL FLEX
blood gas analyzer and the glucose values and sodium, potassium
and chloride ions are collected for the study. The serum samples are
processed by the ARCHITECT 16000 biochemistry analyzer (Abbott)
obtaining glucose and ions values.
All samples with preanalytical events such as hemolyzed or
coagulated samples were discarded.
The statistical analysis was performed taking as reference the
ARCHITECT 16000 biochemistry analyzers of the emergency laboratory using the MedCalc 18.5 Statistical software calculating the
Passing Bablok linear regression and the Spearman's correlation
coefﬁcient.
Results
The results obtained are the following:
GLUCOSE:
This comparison yielded a Spearman's correlation coefﬁcient of
0.987 (95% CI 0.983 to 0.990) p b .0001.
Passing and Bablok linear regression equation obtained was: y =
6.448560 + 0.954733×; Intercept: 6.4486 (95% CI -4.5147 to
8.3512); Slope: 0.9547 (95% CI 0.9405 to 1.9706).
SODIUM.
This comparison yielded a Spearman's correlation coefﬁcient of
0.908 (95% CI 0.885 to 0.926) P b .0001.
Passing and Bablok linear regression equation obtained was: y =
−22,833,333 + 1,166,667×; Intercept: -22.8333 (95% CI -21.076 to
1.2358); Slope: 1.1667 (95% CI 1.0000 to 1.4538).
POTASSIUM.

The results obtained show that both analyzers are comparable
with a good correlation for all the parameters, we do not ﬁnd
systematic or proportional differences, which reinforces the implementation of these analyzers in departments where it is of vital
importance to obtain an urgent result with the advantage that they
can contribute with more clinical data of the patient for a better
medical decision and also reduce the number of determinations
requested to the laboratory.
doi:10.1016/j.cca.2019.03.1377
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Detection of antibodies to the hepatitis C virus using upconverting nanoparticles − Based lateral ﬂow immunoassay
S. Bayoumy, E. Juntunen, K. Pettersson, S.M. Talha
University of Turku, Finland
Background-aim
Hepatitis C virus (HCV), an RNA virus, causes acute hepatitis and
frequently causes chronic hepatitis, which can lead to liver cirrhosis
and primary liver cancer. In 2015, the WHO reported that HCV
infection globally affects around 71 million persons, accounting for
1% of the population. Nonetheless, among them, only 20% (14
million) were diagnosed. The majority of HCV diagnostic tests are
performed in large-scale centralized laboratories; the available tests
need high operational costs and trained personnel. There is a
pressing need for simple, affordable; quality assured HCV diagnostic
test for decentralized and resource-constrained settings.
Methods
In order to develop the lateral ﬂow (LF) strips, a physical mixture
of recombinant (r) HCV multiepitope protein (rHCV-MEP; containing
peptides from structural and non-structural proteins of HCV) and
rHCV-NS3-core (a fusion of non-structural protein 3 (NS3) and core
protein of HCV) was used as capture protein on the test line of antiHCV LF strips. Recombinant Protein-A conjugated to up-converting
nanoparticles (UCNPs) was used as tracer. The assay was optimized
using the model analyte (anti-HCV-MEP rabbit serum) spiked in goat
and human serum.
Results
A reliable lateral ﬂow immunoassay (LFIA) based on UCNPs as
label was developed for the qualitative detection of anti-HCV
antibodies in human serum. The developed LFIA was evaluated with
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50 anti-HCV positive and 50 anti-HCV negative human serum
samples. The LFIA detected anti-HCV antibodies with a sensitivity
of 92% (95%CI: 80.77% to 97.78%) and a speciﬁcity of 100% (95%CI:
92.89% to 100.00%).
Conclusions
The assay has the potential to be optimized further to be used as a
rapid point-of-care assay in the emergency units, physician's clinic,
decentralized laboratories, and resource-constrained settings.

patient identiﬁed by POCT creatinine (increase 0.7 to 1 mg /dL) and
not by plasma creatinine (increase 0.77 to-0.98 mg/dL). 5 patients of
these were admitted to ICU.
The classiﬁcation according to AKI stages by Blood POCT
creatinine was: 8 patients stage 1 AKI, 2 patients stage 2 AKI and
22 patients without AKI; and with plasma creatinine: 7 patients
stage 1 AKI, 2 patients stage 2 AKI and 23 patients without AKI.
Classiﬁcation by both methods showed a very good degree of
agreement (Kappa 0.956; 95%CI 0,866-0,99).
Conclusions

doi:10.1016/j.cca.2019.03.1378
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Usefulness of point-of-care (POCT) blood creatinine test for
detection and staging of acute kidney injury (AKI) in adults
hospitalized

In our patients, we observed blood POCT creatinine measurements comparable to those obtained in plasma samples. The
classiﬁcation of patients according to risk of AKI stages was similar
with both methods of measurement, which can provide advantages
in the early diagnosis, and prevention of acute kidney disease in
hospitalized patients, avoiding unnecessary blood draws and improving patient's safety.
doi:10.1016/j.cca.2019.03.1379

F.J. Cepeda-Piorno, C. Alberdi-Garcia, C. SopeÑa-SÁnchez, D.
GonzÁlez-Benito, S. GarcÍa-CastaÑÓn, E. FernÁndez-GarcÍa
Hospital Universitario de Cabueñes, Spain
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Background-aim
Pancreatic stone protein for mortality prediction in sepsis
Acute kidney injury (AKI) is a common syndrome that is
independently associated with increased mortality and could be
detected by small rises in serum creatinine according to KDIGO
guidelines. Blood point-of-care test (POCT) with creatinine could be
useful for rapid diagnostic and prevent AKI in hospitalized patients.
The aim of the study was to compare the results of blood POCTcreatinine with plasma creatinine measured in the emergency
laboratory, to detect and stage AKI in hospitalized adults.

L. García De Guadiana-Romualdob, M.D. Albaladejo-Otónb, S. RebolloAcebesc, E. Jiménez-Santosb, P. Esteban-Torrellab, R. Jiménez-Sánchezc, M. Bergera
a
Bayer AG, Pharmaceuticals Division, R&D Clinical Sciences, Aprather
Weg 18a, 42096 Wuppertal, Germany
b
Biochemistry Department, Hospital Universitario Santa Lucía, Cartagena, Spain
c
Critical Care Unit, Hospital Universitario Santa Lucía, Spain

Methods
Background-aim
Retrospective study from August to November 2018, where all
the requests made consecutively from the intensive care Unit (ICU),
internal medicine and anesthesia services, that had results of blood
gas POCT-creatinine sample (measured by ABL 90 Flex plus
(Radiometer)) and plasma creatinine (alkaline picrate kinetic
method standardized IDMS (Siemens)) in the same request sent to
the emergency laboratory, were included.
Plasma samples with altered haemolysis index or jaundice were
excluded to avoid interferences with the Jaffe method.
Statistical analysis included Passing-Bablok and Bland-Altman
comparison study as well as the Kappa statistical analysis, through
the MedCalc 9.2 program.
Results
We compared 179 results of blood POCT creatinine (mean 1.28
mg /dL;95% CI 1.13–1.43, range 0.4–7.4) versus plasma creatinine
(mean 1.35 mg /dL;95% CI 1.20–1.50, range 0.4–7.36), obtaining an
average difference of 0.07 mg /dL higher in plasma samples (−0.18–
0.31, 95% CI).
No systematic errors were observed although the results would
not be interchangeable due to small proportional error (intercep
−0.0167, 95% CI -0.04-0.0167, slope 1.0667, 95% CI 1.033–1.100), but
could be use de eq. Y = -0,0167 + 10,667×.
10 patients (5 men/5 women; mean74 years) at risk of AKI were
identiﬁed with both methods (of 32 patients with 2 or more
creatinine results within 48 h), coinciding in all cases except 1

Despite signiﬁcant improvements in clinical management of
sepsis and septic shock, they remain as the leading causes of
mortality in Intensive Care Unit (ICU) patients. Early risk stratiﬁcation still remains an unsolved issue and novel strategies to accurately
stratify patients with sepsis in the initial evaluation are required.
Although numerous biomarkers have been evaluated in sepsis, none
has sufﬁcient accuracy to be used in clinical practice. The most
commonly used biomarker in septic patients is procalcitonin (PCT),
but its main utility is to discontinue antibiotic therapy when
concentrations falls. Recently, Surviving Sepsis Campaing has
identiﬁed the research to create novel biomarkers in sepsis as one
of the 26 priorities for sepsis and septic shock. In this study, we have
analyzed the accuracy of a sepsis emerging biomarker, pancreatic
stone protein (PSP), measured on admission to ICU, in predicting 28day mortality, compared to that of lactate and PCT.
Methods
Prospective observational study, enrolling patients admitted to
the ICU with sepsis and septic shock (Sepsis-3 deﬁnition). On
admission to ICU, lactate level was measured, by using Point of Care
Testing analyzer, and SOFA score was calculated. Besides, blood
samples for measurement on central laboratory of PCT (Cobas e411,
Roche Diagnostic, electrochemiluminiscence assay) and PSP (ELISA
assay) were collected. Accuracy of the biomarkers for 28-day
mortality was evaluated by ROC curves analysis. DeLong method
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was used for comparison of ROC AUCs. SPSS v. 21 package was used
for statistical analysis.
Results
A total of 122 consecutive adult patients (median age: 65 years
(Interquartil range (IQR): 52–72); 68 male (55.7%)) with diagnosis
of sepsis (52.5%) or septic shock (47.5%), were enrolled, with a 28day mortality rate of 27%. The most common infection source was of
abdominal origin (32%).
On admission, only lactate (4.0 mmol/L (2.2–6-9) vs. 2.0 mmol/L
(1.1–3.0); p b .001) and PSP (562 ng/mL (206) vs. 381 ng/mL (235);
p b .001) levels were signiﬁcantly higher in non-survivors, difference
not found for PCT (15.0 ng/mL (5.6–71.0) vs. 11.3 ng/mL (5.4–32.7);
p = .370). In ROC AUC analysis, only lactate (0.743 (95% conﬁdence
interval (CI) 95%: 0.656–0.818); p b .001) and PSP (0.724 (0.636–
0.801); p b .001) showed a signiﬁcant accuracy, increasing to 0.796
(0.656–0.818; p b .001) when both were combined. This accuracy
was similar than that achieved by SOFA score (0.826 (0.747–0.889);
p b .001). Of note, the combination of PSP, lactate and SOFA (AUC
ROC: 0.866 (0.792–0.921); p b .001) showed a trend to be superior to
SOFA alone (p = .08).
Conclusions
On admission to ICU, the combination of lactate and PSP performs
at least as well than SOFA score. The combined measurement of both
biomarkers, easily measurable with point-of-care testing (POCT)
devices as rapid bedside tests with limits hands-on time could lead
to rapid decision-making for the attending physician confronted
with the septic patient.

serum as per the manufacturer instruction. All data were entered,
cleared, and analyzed using the SPSS v20. Descriptive data analysis
and cross-tabulation was done to assess factors associated with
cryptococcal antigen. Statistical signiﬁcance was set at a p-value less
than or equal to 0.05.
Results
More than half of the participants, 54.7% (75/137) included in the
study were females. The median age of the participants was at 32.0
years (ranged: 8–52 years). The mean CD4 count was at 51.8 with SD
of 26.3 (range 3–98). All the patients were HIV stage IV. The
proportion of positive cryptococcal antigen from serum test was at
11.7% (95% CI: 7.3–18.1%). The IMMY CrAg® LFA result was found
statically associated with patient sex (p = .045). However, it was not
associated with patient age group and the CD4 count (P N .05).
Conclusions
This study provided baseline data on the magnitude of cryptococcal antigenemia among HIV positive patients that is not touched
before in the studied area. The results of the study showed this
opportunistic fungal infection is an important health concern among
HIV patients. Further studies with sound design employing adequate
sample size should be considered.
doi:10.1016/j.cca.2019.03.1381
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Comparative analysis between two blood gas analyzers: ABL90
FLEX® VS. GEM4000®

W445

I. Jeidane, D. López Mecández, E. Martínez González, A. Castrillo
Llamas, P. Plaza Vázquez, M.Á. Cuadrado Cenzual
Bioquimica, Análisis Clínicos, Hospital Clinico San Carlos, Madrid, Spain

Cryptococcal antigenemia among HIV infected patients at a
referral hospital, Northwest Ethiopia
A.D. Habteyohannesa,c, W. Ayalewb, D. Mekonnena, M. Alemua, Y.
Mulugetaa
a
Bahir Dar University, Ethiopia
b
FHRH, Ethiopia
c
CDT-Africa, Addis Ababa University, Ethiopia
Background-aim
Cryptococcosis remains as one of a common opportunistic fungal
infection among HIV infected patients living in Sub-Saharan Africa,
including Ethiopia. The magnitude of the disease at Felege Hiwot
Referral Hospital (FHRH) in particular and in Ethiopia at large is not
well explored.
Methods
A retrospective document review was done on records of 137 HIV
infected patients who visited the FHRH ART clinic from 1 Sep to 30
Dec 2016 and had registered data on their sex, age, CD4 count and
cryptococcal antigen screening result were included in the study. The
cryptoccocal antigen (CrAg) detection was done by the IMMY CrAg®
LFA (Cryptococcal Antigen Lateral Flow Assay) kit from patient

Background-aim
The use of rapid diagnostic methods, such a gas equipment
(Point-Of-Care Test) in the emergency services allows to obtain
analytical results faster and more efﬁciently compared to conventional methods of the central laboratory.
To compare the results of oxygen pressure (pO2), carbon dioxide
pressure (pCO2), total hemoglobin (tHb), glucose (Glu), lactate
(Lac), calcium (Ca), sodium (Na), potassium (K), and chlorine (Cl)
obtained in the ABL90 FLEX® gasometer (Radiometer) with the
gasometer used in the laboratory, the GEM4000® (Werfen).
Methods
40 blood samples collected randomly from the emergency service
for 5 days in balanced lithium heparin syringes were twice processed
and sequentially in both analyzers. The methods of analysis used by
both gasometers are based on the principles of electrochemistry,
including potentiometry (pH, pCO2, Ca, Na, K and Cl), and
amperometry techniques (pO2, Glu and Lac).
The intraclass correlation coefﬁcient, Cronbach's alpha, Passing
Bablok regression equation, and Bland-Altman plots were used to
evaluate the comparison between the two gasometers.
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Results

Results

The intraclass correlation coefﬁcients obtained (pO2: 0.996,
pCO2: 0.994, tHb: 0.923, Glu: 0.960, Lac: 0.996, Ca: 0.981, Na:
0.972, K: 0.994, Cl: 0.925) indicate a good correlation between the
two equipments.
The equations of line obtained in the Passing Bablok regression
(pO2: Y = 1.0427 + 1.0003×, pCO2: and Y = 3.7237 + 0.9211×;
tHb: Y = −0.6359 + 1.0435×; Glu: Y = 4.2972 + 0.9634×; Lac: Y
= −1.3703 + 1.0458×; Ca: Y = −0.6574 + 1.1492×; Na: Y =
−8.8182 + 1.0909×; K: Y = 0.3083 + 0.9167×, Cl: Y = −11.7810
+ 1.1144×) show that there are no signiﬁcant proportional or
systematic differences between both analyzers.
In the Bland-Altman graphs we can see that the differences
between the pairs of measurements are constant for most
parameters.

Between days coefﬁcient variation (CV) was lower than
speciﬁcations for all levels and analytes. Within-day CV was also
lower than speciﬁcations for all of them except for pH (speciﬁcations 0.20%; CV = 0.27%); a new experiment was performed for pH
following CLSI (EP15) guidelines, and a CV = 0.16% was obtained
(under speciﬁcations). Accuracy was lower than 4% absolute value
for all levels and tests. Correlation analysis by Passing-Bablock
showed perfect correlation, slope (s) = 1 and intercept (i) = 0, for
all analytes except for potassium (i: 0.1), calcium (s: 1–1.153, i:
−0.687 - 0.040), glucose (s: 1–1.06, i: −4.2–1) and lactate (i:
−0.05–0.10).

Conclusions
There are no signiﬁcant differences between the two analyzers.
So we can conclude that the ABL90 FLEX® is an appropriate
alternative to measure gasometries, presenting an excellent correlation with the GEM4000® gasometer.

Conclusions
Even though, the low stability of some of the analytes tested
during this study, the Quality performance characteristics of GEM®
4000 showed good compliance of Spanish standard recommendations for precision and accuracy. In addition, correlation analysis
between the installed BGA in core laboratory and the new one was
successfully implemented.
doi:10.1016/j.cca.2019.03.1383

doi:10.1016/j.cca.2019.03.1382
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Method validation of GEM® 4000 blood gas analyzer for point-ofcare testing
L.M. Martínez Sánchez, S. Lafuente Muro, L. Castillo Ribelles, M.
Martínez Casademont
Clinical Biochemistry, Vall d'Hebron University Hospital, Barcelona,
Spain
Background-aim
Blood gas analyzers (BGA) measuring pH, pCO2, pO2, sodium,
potassium, chloride, calcium, glucose and lactate are mainly used as a
point-of-care testing methods, having a great and immediate impact
on patient care. Most of these devices are outside the core laboratory,
therefore quality control and system monitoring by laboratory
professionals is essential. The GEM® 4000 analyzers are simple,
robust and have incorporated an “Intelligent Quality Management”
(iQM) as an automated quality control system. Method validation for
highly unstable analytical parameters as blood gases or pH requires
special modiﬁcation from CLSI recommendations. The aim of this
study is to validate a new GEM® 4000 analyzer and compare the
analytical results with an identical BGA already working in the core
laboratory.
Methods
Between days precision was calculated during 14 days for 3
analytical levels with GEM® system evaluator and within-day
precision was evaluated using 20 duplicates of patient blood
samples. Accuracy was calculated using 3 levels of Calibration
Valuation Product®. Passing-Bablock regressions were performed
for 100 patient samples for each test.

Sensitive lateral ﬂow immunoassay for the detection of hepatitis
B virus surface antigen
I. Martiskainen, S.M. Talha, K. Pettersson
Department of Biotechnology, University of Turku, Turku, Finland
Background-aim
All donated blood should be screened for the transfusiontransmissible infections, including Hepatitis B virus infection. In
many resource-limited settings, rapid diagnostic tests, like lateral
ﬂow assays, are used for the screening of blood products. Therefore,
highly sensitive rapid diagnostic tests are needed for these purposes.
However, conventionally lateral ﬂow assays are based on visually
detectable colored labels, which cannot provide sufﬁcient sensitivity
for blood screening. The aim of this study was to improve the
sensitivity of a lateral ﬂow assay by using luminescent nanoparticle
reporters.
Methods
A lateral ﬂow assay for the detection of Hepatitis B virus
surface antigen (HBsAg) was developed. The sensitivity of the
developed lateral ﬂow assay was improved by using up-converting
nanophosphor reporters. The assay required only 10 μl of sample
which was pre-diluted in the assay buffer. The signals were
measured from dry strips. Limit of detection (LoD) of the
assay was determined with the World Health Organization's
(WHO) 3rd international standard (NIBSC 12/226) spiked
whole blood samples. The clinical performance of the developed
assay was evaluated by using HBsAg positive (n = 54) and
negative (n = 101) commercial and in-house serum and plasma
samples.
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Results
The LoD of the assay was 0.4 IU/ml in whole blood. Clinical
sensitivity and speciﬁcity of the assay were 54/54 (100%) and 99/101
(98%), respectively.

0.98 respectively). Correlation was poor for lymphocytes, monocytes,
eosinophils and basophils.
Conclusions

The LoD of the developed assay was below the WHO criterion for
HBsAg assays for diagnostic purposes (δ4 IU/ml) as well as clearly
below the range of 2–10 IU/ml which is the range of current
sensitivities of commercial lateral ﬂow assays detecting HBsAg. The
clinical performance of the assay met the WHO prequaliﬁcation
criteria for HBsAg assays. The sensitivity of the assay will be further
developed to meet the WHO criterion to be used for blood screening
(δ0.13 IU/ml).

Baseline WBC and differential counts before starting Clozapine
therapy should be performed on laboratory analyzer.
HemoCue WBC –Diff system is appropriate for POCT setting and is
acceptable for monitoring patients on Clozapine therapy only for
total WBC and Neutrophil counts.
For any unexpected results (not tallying with patient clinical
settings), a conﬁrmatory test should be performed in main
laboratory since the device can't detect any ﬂag or immature cells.
The health care providers in clozapine clinics must develop a
protocol for periodic tests of patient venous complete blood count
check.

doi:10.1016/j.cca.2019.03.1384

doi:10.1016/j.cca.2019.03.1385
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Qatar experience in implementation of hemocue WBC-differential as point of care testing in clozapine psychiatry clinic

Differences in sodium and glucose results between POCT and
central laboratory and inﬂuencing factors in clinical practice

M. Ramaswamy, J. Said, A. Moud, E. Torato
Hamad Medical Corporation, Qatar

L.A. Bautista Balbás, P. Oliver Sáez, P. Fernández-Calle, M.J. Alcaide, B.
Fernández-Puntero, A. Buño
Hospital La Paz, Madrid, Spain

Conclusions

Background-aim
Background-aim
Clozapine is an antipsychotic medication, can lead to serious side
effects: agranulocytosis/neutropenia. The requirements to prescribe
clozapine are incorporated into Clozapine Risk Evaluation and
Mitigation Strategy Program by FDA. The use of an automated cell
counter as point of care testing (POCT) for measuring white blood
cell (WBC) and differential (Diff) counts in Psychiatry outpatient
clinics reduces patients waiting time and facilitates early detection of
neutropenia.
Methods
HemoCue WBC – Diff (HC WBC – Diff) system is used to
determine the WBC and 5-part differential counts in patient samples
(ﬁnger-stick or fresh venous blood, anticoagulant free) by image
analysis in the analyzer.
HC WBC – Diff instrument was validated following Clinical
Laboratory Standards Institute (CLSI) and College of American
Pathologists (CAP) guidelines.
We evaluated 50 different categories of normal donors and
patients with Neutropenia samples using fresh venous blood in the
HC WBC – Diff system (processed as a Capillary drop), and the
samples were sent to the main laboratory for comparison with
hematology analyzers: Sysmex (XN200) using ﬂuorescence ﬂow
cytometry method and Beckman coulter (DXH2) using electrical
impedance method.
For electronic system connectivity, the HC WBC Diff analyzer has
been connected to AQURE, then to Cerner System.
Results
The manufacturer performance claim for validation study was
veriﬁed and acceptable.
The comparison study showed a good correlation with main
laboratory analyzers for total WBC and neutrophils (r ε 0.99 and ε

Despite prior conﬁrmation of results interchangeability, differences were observed between central laboratory (LAB) and POCT
blood gas analyzer in clinical practice, especially in sodium (Na) and
glucose (GLU). This study aims to evaluate these and the associated
factors.
Methods
Na and GLU results from POCT network (28 ABL90 Flex,
Radiometer) and LAB (plasma, Dimension Vista1500, Siemens) in
2015–2016 were obtained. POCT-LAB pairs were established for the
same blood collection: same patient and up to 45 min between
POCT-LAB results. Statistical analysis included Bland-Altman, linear
regression and multivariate model of the absolute differences.
Predictors included time between both results, LAB values (Na,
GLU, HIL index, creatinine, plasma protein (PP) and clinical setting).
Allowable total errors were based on biological-variation (BV):
1.1% for Na, 5.55% for GLU.
Results
27,551 Na pairs and 27,454 GLU pairs were evaluated (median
age = 57). 57.6% Na pairs and 31.2% GLU pairs exceeded BV
speciﬁcations. For Na, mean of paired differences (MPD) was 0.9%
(95% limits-of-agreement (LOA): −2.9%, 4.6%). For GLU, MPD was
−2.3% (LOA: -18.3%, 13.7%).
Plot smoothing (LOWESS) showed lower POCT values in hyponatremia and hyperglycemia and higher POCT values in hypernatremia and hypoglycemia, and suggests trend cutoffs. In the linear
regression (with LAB value as predictor for POCT value), the slopes
(95%CI) were 1.13(1.02–1.23) for Na b130 mEq/L, 1.1(1.03–1.16) for
Na N 150 mEq/L, 0.95(0.93–0.96) for GLU b 90 mg/dL and 0.95 (0.87–
1.02) for GLU N 400 mg/dL.
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Na differences showed better ﬁt than GLU in multivariate models
(R2 = 0.38 vs 0.09). Strongest Na predictors were PP (coeff =
−1.59,p b .001) and HIL Icteric index (coeff = −0.28,p b .001).
Strongest GLU predictors were time between results (coeff =
−0.045,p b .001), LAB GLU value (coeff = 0.03,p b .001) and HIL
Lypemic index (coeff = 3.9,p b .001). Other factors (including clinical
setting, particularly ICUs) had signiﬁcant but weaker association.
Conclusions
Signiﬁcant differences were found between LAB and POCT results;
and associated factors included PP, low/high Na/GLU, lypemia, and
preanalytics. Interchangeability should be monitored periodically
after POCT installation, and preanalytical quality should be assured.

responsibilities, human resources, users and supervisors training,
shared protocols, materials identiﬁcation/traceability.
Conclusions
The integration between traditional and decentralized diagnostics
aims at guaranteeing that analytical quality is maintained, in order to
ensure results reliability and precision, and patient, data and
operators safety. The scope of this organizational model is the
improvement of quality of care. All results become part of patients'
clinical history. Synergy between human, organizational, management and structural factors was key for the success of this project.
doi:10.1016/j.cca.2019.03.1387

doi:10.1016/j.cca.2019.03.1386
W452
W451
POCT laboratory. Functional integration between traditional and
decentralized diagnostic
L. Rossib, C. Giustia, D. Mazzeia, G. Pellegrinia, I. Batinia, F. Naldia, B.
Grandib
a
Clinical Chemistry Laboratory, University Hospital of Pisa (AOUP), Italy
b
Department of Health Technical Professions, University Hospital of Pisa
(AOUP), Italy
Background-aim
PoCT is extremely important mainly whenever laboratory tests
have a key role in the clinical decision making process, and makes
the test results available with a TAT (Turn Around Time) that is
shorter than the laboratory's. PoCT management, often carried out by
untrained healthcare personnel, can cause more preanalytical and
analytical phases errors, with respect to centralized laboratory
management. After Santa Chiara Hospital (N350 beds) Laboratory
was closed, the creation of a network between PoCT “stations”
located in the most critical departments (pediatrics, obstetrics, ICU)
serving the Hospital and the Cisanello Hospital Laboratory, allowed
us both to answer to healthcare needs, and rationalize human
resources.

Novel point of care testing device for rapid measurement of
clozapine in whole blood
A. Sumanth, D. Kozo, J. Courtney, N. Siegfried, R. Gill, M.R. Hilaire, A.
Venkateswaran, R. Harney, J. Jarrah, K. Distefano, S. Salamone, I.
Baburina
Saladax Biomedical, Inc., United States
Background-aim
Adherence to clozapine therapy is critical to treatment outcomes
for patients with major mental illness. Therapeutic drug monitoring
of clozapine has been strongly recommended in guidelines. Measurement of clozapine blood levels can provide clinicians objective
evidence to help avoid treatment failures. Point of care testing
(POCT) provides immediate, on-site results during a patient visit to
enable clinicians to personalize treatment plans. The aim of the study
was to develop a clozapine POCT assay for whole blood (WB).
Methods

PoCT test panel (in emergency): blood gas analysis (GEM Premier
3500/4000; Werfen), thromboelastometry (Rotem; Werfen), CBC
(PoCH100-I; Dasit), clinical chemistry (Piccolo; Abaxis), professional
glucose meters (Accu-chek Inform II; Roche). Procedures, operating
instructions, registration forms were shared with the department
personnel. The analytical activity was entrusted to non-laboratory
healthcare personnel, but trained and certiﬁed. Laboratory technicians remotely verify and monitor all PoC systems.

Reagents for CE marked MyCare® Psychiatry Clozapine Assay Kit,
an automated homogenous two-reagent immunoassay to measure
clozapine levels, were modiﬁed for testing clozapine levels in WB
with a POCT analyzer. The analyzer is a small, portable device
capable of rapid testing (b 7 min) in a POCT setting. Analytical
performance of the prototype assay was evaluated using spiked WB
samples using scale-up reagents on 20 analyzers. Effect of sample
hematocrit (HCT) in the range of 35–52%, repeatability, Limit of
Quantitation (LoQ) were evaluated using spiked WB samples.
Recovery was evaluated with three levels of clozapine spiked in
WB samples from three individual donors. Linearity was evaluated
using 9 levels of spiked WB samples. Within-laboratory precision
was evaluated over 5 days with controls. Clozapine levels in WB in
over 100 patient samples were compared to plasma levels using the
MyCare Clozapine automated assay on a Beckman Coulter®.

Results

Results

In order to be authorized to use the PoC systems, all involved
operators were certiﬁed, after being trained and the veriﬁcation that
the necessary competences were acquired. Laboratory personnel give
direct technical and operative support, remote instruments supervision, QC monitoring. This new organizational model was able to
combine technology, Quality Management system (ISO 22870) and
clinical risk prevention, through deﬁnition of competencies and

The LoQ and linearity of the prototype POCT assay were
equivalent to that of MyCare Clozapine Assay Kit, with a linear assay
range of 68–1500 ng/mL. Repeatability coefﬁcient of variation was δ
6% and within-laboratory precision was δ 12%. Recovery of clozapine
was between 90 and 107%. HCT did not show any interference in the
assay: all recovery was within ±15%. Method comparison to the fully
automated reagents had correlation coefﬁcients ε 0.90.

Methods
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Conclusions
The clozapine POCT assay demonstrated robust performance,
allowing for a rapid (b 7 min), precise, sensitive and speciﬁc
measurement of clozapine in capillary human whole blood samples.

helped us achieve uniformity and a high level of quality in point-ofcare testing across the hospital. A multidisciplinary organizational
approach for POCT under the direct supervision of the laboratory
improved the quality of patient care.
doi:10.1016/j.cca.2019.03.1389
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Optimizing the impact of POCT: Eliminating errors before they hit
you!!
a

b

S. Sengupta , A. Handoo
Clinical Chemistry & Immunoassays, Laboratory Services, BLK Super
Speciality Hospital, Delhi, India
b
Laboratory Services, BLK Super Speciality Hospital, Delhi, India
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Comparison of various blood parameters between the ABL90 ﬂex
blood gas analyzer and the SYSMEX XN-1000 hematology analyzer
A. González Rayaa, R. Coca Zuñigab, M. Cantero Sancheza, G. Callejón
Martína, A. Lendinez Ramireza, E. Martín Sálidoa, M.L. Hortas Nietoa
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim

Background-aim
With testing in healthcare becoming more decentralized to include
the patient bedside, quality assurance (QA) in point-of-care-testing
(POCT) assumes immense signiﬁcance in optimizing clinical outcomes. However, complex regulatory requirements, training of testing
personnel and implementation of uniform quality policy in varied
locations across the hospital, pose the greatest challenge in achieving
the desired result. While seventy POCT instruments were being used
across our hospital (a six-ﬁfty bedded tertiary care hospital), there was
no structured program in place. In 2017 during the process of
preparing for accreditation by the Joint Commission International
(JCI), we were faced with the real challenges of implementing QA
practices in point-of-care-testing across the hospital. CLIA ‘88 states
that all testing is site neutral and therefore the same regulations apply
regardless of where the test is performed. JCI requires that POCT be
brought under the direct supervision of the central laboratory.

The implantation of POCT (Point of care testing) equipment in
departments such as Intensive care units (ICU) or Emergency units is
becoming more frequent. These devices provide rapid results in the
patient care area, which is essential when urgent decision-making is
necessary. Among the most widely used POCT equipment are blood
gas analyzers that not only allow the assessment of the patient's
oxygenation and acid-base balance status, but can also provide other
parameters of interest such as ions, glucose or hemoglobin.
In our Hospital we currently have 9 POCT blood gas analyzers
(ABL FLEX Radiometer), in the departments of the ICU, Cardiac ICU,
Pediatric ICU, Resuscitation and Pulmonology.
It is very important for each laboratory to study the transferability
of these results with those obtained in laboratory analyzers.
The objective of this study is to evaluate the transferability of the
results obtained for the hemoglobin and hematocrit parameters
between the POCT blood gas analyzers from our hospital center and
the analyzer of our emergency laboratory (SYSMEX XN-1000 Roche).

Methods
Methods
Initial internal audits revealed absence of quality assurance
policies, inadequate documentation and lack of uniformity in POCT
practices across the hospital. A POCT committee was thus formed
ﬁrst. A policy was formulated to ensure veriﬁcation of all POCT
devices before being put to use. SOPs were documented. Training of
testing personnel was conducted. IQC and PT programs were
designed and implemented. A list of critical/ alert values for all
POCT devices was prepared by the laboratory in consultation with
the attending physicians. Periodic correlations of POCT test results
with the central laboratory results (routinely subjected to stringent
quality control checks) increased the overall conﬁdence in POCT.
Results
Periodic evaluation revealed a paradigm shift in the attitude of
the testing personnel as also the treating physicians towards POCT. It
helped in ensuring strict adherence to quality practices in POCT and
increased the conﬁdence on the reported results. This impacted
positive clinical outcomes. Quality indicators were developed for
POCT and reviewed every two months.
Conclusions
While on one hand the implementation of a structured POCT
program facilitated the grant of accreditation by the JCI, it also

We included 302 samples from patients in whom a total blood
sample (lithium heparin syringe) was taken simultaneously for the
study of blood gases and total blood (EDTA) for hemogram and
hematocrit. The heparin syringe samples are processed by the ABL
FLEX blood gas analyzer and the whole blood samples are processed
by the hematological counter SYSMEX XN1000, also collecting
hemoglobin and hematocrit values.
All samples with preanalytical events such as hemolyzed or
coagulated samples were discarded.
The statistical analysis was performed taking as reference the
SYSMEX XN1000 hematimetry analyzers of the emergency laboratory using the MedCalc 18.5 Statistical software calculating the
Passing Bablok linear regression and the Spearman's correlation
coefﬁcient.
Results
The results obtained were:
HEMOGLOBIN:
This comparison yielded a Spearman's correlation coefﬁcient of
0.943 (95% CI: 0.929 to 0.955) p b .0001.
Passing and Bablok linear regression equation obtained was: y =
0.64071 + 0.95539×; Intercept: 0.6407 (95% CI -0.1000 to 1.1417);
Slope: 0.9554 (95% CI 0.9167 to 1.0227).
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HEMATOCRIT:
This comparison yielded a Spearman's correlation coefﬁcient of
0.888 (95% CI 0.982 to 0.991) p b .0001.
Passing and Bablok linear regression equation obtained was: y =
2.448560 + 0.954823×; Intercept: 0.24486 (95% CI -4.5155 to
5.3522); Slope: 0.9433 (95% CI 0.9315 to 1.9826).

Equation from Passing-Bablok analysis was: Lactate (ABL 800) =
0.000 + 1.000*Lactate (Cobas c311); 95% CI for the intercept was
0.000 to 0.114 and for the slope 0.927 to 1.000, with a Pearson's
coefﬁcient of 0.994, indicating a good agreement. When lactate levels
were categorized according to the above cutoff as positive (ε 3.8
mmol/L) or negative (b 3.8 mmol/L) to assess the concordance, it
resulted excellent, with a kappa statistic of 1.000.

Conclusions
Conclusions
The results obtained show that there is a good correlation for
both parameters, we do not ﬁnd systematic or proportional
differences, which reinforces the use of these analyzers in services
where it is of vital importance to obtain an urgent result with the
advantage that they can contribute with more clinical data of the
patient and therefore reduce the determinations requested to the
laboratory.

Our results support the use of BGA for the measurement of lactate
concentrations in CSF. The availability of a quick and reliable
measurement of CSF lactate using a BGA, for example in an ED,
could contribute to reduce the turn-around-time and improve the
management of patients with suspected BM.
doi:10.1016/j.cca.2019.03.1391

doi:10.1016/j.cca.2019.03.1390
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Clinical impact of laboratory critical result notiﬁcations
Reliability of a point-of-care blood gas analyzer for measuring
lactate concentrations in cerebrospinal ﬂuid
R. Cárdenas-Gámez, P. Pérez-Cañadas, C. Rodríguez-Rojas, V. RamosArenas, M. González-Morales, E. García-Martín, L.E. Martínez-Gascón,
T. Orgaz-Morales, A. Moreno-Fuentes, M.D. Albaladejo-Otón, L. García
De Guadiana-Romualdo
Department of Clinical Biochemistry, Hospital Santa Lucia, Cartagena,
Spain
Background-aim
Bacterial meningitis (BM) is a life-threatening condition requiring
a rapid detection for its management. A cerebrospinal ﬂuid (CSF)
lactate ε 3.8 mmol/L reliably discriminates between viral/aseptic
meningitis and BM. The lactate measurement using point-of-caretesting analyzers could help physicians to make rapid decisions
when BM is suspected. Our aim was to evaluate the ability of a blood
gas analyzer (BGA) to provide an accurate measure of CSF lactate, in
comparison with an automated analyzer in central laboratory.
Methods
We have performed a prospective study including CSF samples
from patients admitted to the emergency department or different
wards in our hospital. CSF lactate levels were measured simultaneously on a Cobas c311 analyzer (Roche Diagnostics) using a
colorimetric assay, and on a BGA (ABL 800 FLEX, Radiometer) using
an amperometric assay, the last one without CE approval for CSF
analysis. The results of both assays were compared using PassingBablok regression and Bland-Altman tests and Pearson's correlation
coefﬁcient was calculated, using the package MedCalc v.15.0.
Results
We analyzed 60 CSF samples from 60 patients (mean age (SD):
45 years (28); 23 (38.3%) female). The mean CSF lactate level was
2.3 mmol/L (range: 0.9 to 10.2) and 2.3 mmol/L (range: 1.0 to 11.0)
in ABL 800 and Cobas c311, respectively. Bland-Altman plots showed
a bias of −0.06 with lower and upper limits of agreement of −0.48
and 0.27 and 95% conﬁdence interval (CI) from −0.112 to 0.002.

J.A. Delgado RodrÍguez, M.I. Pastor GarcÍa, C. GÓmez Cobo, A.R. Pons
Mas, I. Llompart Alabern, J.M. BauÇa RossellÓ
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
Background-aim
Up to 70% of clinical decisions rely on laboratory test results.
Further, clinical laboratories often obtain unexpected results, also
called critical results that need to be evaluated in a short period of
time as they represent a threat or a direct damage for patient's life.
Therefore the communication of these critical values is essential for
patient safety, as it allows early decision making.
The aim of this study was to evaluate the strategy for telephone
notiﬁcation of critical test results of a core biochemistry laboratory
(stat and routine) at a tertiary care hospital and their clinical impact,
during a natural year.
Methods
This is a retrospective observational study, performed using
information stored in the laboratory information system with
regard to critical result notiﬁcations reported between 01.01.2017
and 31.12.2017. The critical value notiﬁcations by the routine and
stat laboratories to different medical areas were revised. The total
number of reports, the time for the notiﬁcation and the main
magnitudes with critical results were calculated. The clinical
impact of the notiﬁcations was assessed by revising the medical
data.
Results
Up to 0.08% of total laboratory tests yielded a critical result. The
median time for notiﬁcation was 3.23 min for stat analyses and
16.87 min for routine analyses. The magnitudes with a greater
number of critical values were glucose and potassium for routine
analyses, and troponin, sodium for stat.
Most notiﬁcations were not reﬂected in the medical records (stat:
6%, routine: 24%), although practically all the patients were
undergone a change in their management.
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Conclusions
The differences in notiﬁcation time highlight the different ways of
communication and the need for harmonization. The magnitudes
yielding a higher number of critical reports are associated with
prevalent pathologies in our country. The revision of medical data
brings to light the difﬁcult evaluation of the real impact in the
management of the patient; since there is no information on
whether there was anticipation or not, thanks to the immediate
notiﬁcation by the laboratory.
The periodic revision of the notiﬁcation protocol enables to
improve safety and decrease patient morbidity and mortality in our
healthcare system.
doi:10.1016/j.cca.2019.03.1392

W457
Establishment of laboratory critical values protocol and impact of
their communication to clinicians
a

b

a

A. González Raya , R. Coca Zuñiga , G. Callejón Martín , E. Martín
Sálidoa, A. Lendinez Ramireza, M. Cantero Sancheza, M.L. Hortas
Nietoa
a
Hospital Costa del Sol, Marbella, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim

values were not notiﬁed as the warning was not applicable due to
previously known results. On 47 occasions the warning could not be
made because it was not possible to locate the patient, the
requesting doctor or the nursing staff. 66.4% of the reported critical
values corresponded to hospitalization and emergency patients,
while the remaining 33.6% corresponded to patients from outpatient
clinics and primary care. The critical parameters reported and their
frequency are:
CreatinineN7.5 mg/dL: 4.2%; glucose b35 (L1) and b 40 mg/dL
(L2): 14.8%; glucoseN450 mg/dL (L2) and N 800 mg/dL (L1): 21.2%;
CreatinkinaseN20,000 U/L: 2.9%; Total Calcium b4 (L1) and b 6.5 mg/
dL (L2): 2.1%; Total calciumN13 mg/dL: 5.4%; Potassium b2 (L1) and
b 2.5 mEq/L (L2): 3.8%; PotassiumN6.5 (L2) and N 7.8 mEq/L (L1):
19.3%; Sodium b115 (L1) and b 120 mEq/L (L2): 9.8%; SodiumN160
(L2) and N 170 mEq/L (L1): 1.3%; Chlorine b70 mEq/L: 0.8%; ChlorineN130 mEq/L: 0.9%; Phosphorus b1 mg/dL: 3.8%; PhosphorusN9 mg/
dL: 1.1%; Magnesium b1 mg/dL: 2.1%; MagnesiumN4.7 (L2) and N 6
mg/dL (L1): 0.6%; DigoxinN2.5 ng/mL: 5.9%.
Conclusions
A large number of the notiﬁcations made correspond to patients
from primary care and outpatient clinics in which the clinician does
not usually see the results until the next visit of the patient, in these
cases the urgent warning from the laboratory helps in a considerable
way to improve the patient safety facilitating earlier medical care.
The most frequently reported critical values were alterations in
glucose levels, mainly hyperglycemia, followed by alterations of ion
values, mainly due to hyperkalemia and hyponatremia.
doi:10.1016/j.cca.2019.03.1393

A critical value is a laboratory result that indicates that the
patient is in a life-threatening pathological situation unless the
treatment begins immediately. The detection by the laboratory and
urgent communication of these results to the clinician has a high
impact on patient safety.
It is therefore essential to deﬁne a protocol for action on critical
laboratory results that must be communicated urgently to the
requesting physician.
During the past year we have implemented a notiﬁcation protocol
for critical values in our laboratory. The objective of this work is to
evaluate the results obtained in the after its implantation.

W458
Evaluation of procalcitonin in a ﬂuorescent immunoassay AFIAS6 analyzer
R.M. Fernandez, E. Fernández, O. Espanyol, L. Macias, X. Filella
Hospital Clínic de Barcelona, Spain
Background-aim

Methods
We deﬁne a consensus list with the clinicians from our Hospital,
in order to avoid unnecessary notiﬁcations, in which a selection of
tests and their respective critical results are speciﬁed, differentiating
for some parameters hospitalized patients (L1) from primary care or
emergency unit patients (L2). The notiﬁcation is made by the
laboratory medical staff to the requesting doctor or to the nursing
staff responsible for the patient. The deﬁned critical values are
conﬁgured in the Modulab (Werfen) laboratory information system
(LIS) so that a notiﬁcation alarm is activated before the result is
validated. Once the notiﬁcation is made, the informed value is
recorded in the LIS, as well as the person making the notice, the date
and to whom it is communicated. We conducted a retrospective
study quantifying all the notiﬁcations registered in our SIL from
January to December 2018.
Results
In the ﬁrst year after its implementation, a total of 1552 analytics
with a critical value were registered, which represents 0.36% of the
total number of requests received in our laboratory. A total of 389

The procalcitonin (PCT) is a peptide precursor of calcitonin
composed of 116 amino acids. In normal state it is produced, above
all, by the C-cells of the thyroid gland, and serum concentrations
released are very low. Bacterial infections stimulate the PCT
production in all parenchymal tissues, and blood levels rise rapidly
with the severity of the infection. The availability of Point-of-care
testing (POCT) equipments for the measurement of PCT would be of
great interest by reducing the time of diagnosis for patients with
suspected severe infection and sepsis and to guide antibiotic therapy.
Methods
The POCT AFIAS PCT (Boditech) analyzer is an automated
ﬂuorescent immunoassay system to measure the concentration of
PCT. The analyzer has a measurement range of 0.1 to 100 μg/L and
uses 50 μl of sample.
Serum levels of PCT were measured in 200 samples using the
methodology AFIAS 6 and Kryptor Compact Plus analyzer (ThermoFisher) to perform a comparison of the results. To assess the
precision of the AFIAS-6 two commercial controls (Liaison Control
Brahms PCT II) were used, where PCT was measured 10 times on the
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same day and 10 times on different days to obtain the intra- and
interassay coefﬁcients of variation (CV).
Statistical analysis was performed using the Passing-Bablock
method.

laboratory serum CRP assay was operated on DxC 700 AU (Beckman
Coulter).

Results

Repeatability with Microsemi CRP of control L, M and H were
CV5%, 5% and 2% respectively. Repeatability with PMS of control L, M
and H were CV2%, 1% and 2% respectively. Repeatability with PMS
was better than repeatability with Microsemi CRP.
Day to day reproducibility with Microsemi CRP of control L, M
and H were CV4%, 4% and 3% respectively. Day to day reproducibility
with PMS of control L, M and H were CV2%, 2% and 3% respectively.
Reproducibility with PMS was better than reproducibility with
Microsemi CRP.
Correlation coefﬁcient between the routine analyzer and Microsemi CRP was 0.99 for CRP, 0.99 for WBC, 0.99 for red blood cell
(RBC), 0.99 for hemoglobin (HGB), 0.99 for hematocrit (HCT) and
0.99 for platelets (PLT). Correlation coefﬁcient between the routine
analyzer and PMS was 0.99 for CRP, 0.99 for WBC, 0.99 for RBC, 0.99
for HGB, 0.99 for HCT and 0.99 for PLT.

The Intra-assay CV was 4.44% and 5.69% for the low and high
control, respectively. The mean and standard deviation observed
were 1.49 ± 0.07 and 46.79 ± 2.66 in each case. The inter-assay CV
for these controls was 5.66% and 4.38% with a mean of 1.45 ± 0.08
and 45.76 ± 2.0 respectively.
The results showed a high correlation, with a slope of 0.989 (95%
conﬁdence interval 0.940–1.028) and an intercept of −0.026
(−0.041–0.001). The correlation coefﬁcient (r) was 0.991. A
comparison was also made between both devices for samples with
a PCT concentration between 0.5 and 10 μg/L (n: 101) with a slope of
1119 (1020-1228), intersection of −0.128 (−0,270-0,018) and r:
0,897.

Results

Conclusions
Conclusions
Our data suggests that the PCT test AFIAS shows a good
correlation with the Kryptor Compact Plus analyzer, with an
acceptable precision, being the CV always lower than 6%.
doi:10.1016/j.cca.2019.03.1394

W459
Evaluation of CBC and CRP with two automated hematology
analyzer microsemi CRP for 3-part WBC differential and CRP and
Pentra MS CRP for 5-part WBC differential and CRP
M.d.S. López Vélez, T. González Cejudo, M.d.M. Maldonado Montoro,
T. De Haro Munoz
Hospital Universitario San Cecilio UGC de Laboratorios, Spain
Background-aim
C-reactive protein (CRP) and white cell count are parameters
used for the diagnosis of infection. Laboratory testing requires
different specimens, like whole blood for Cell Blood Count (CBC)
and serum for CRP. The analyzer Microsemi LC-667G CRP system
(Horiba Medical) has been developed as compact laboratory
instrument capable of simultaneous measuring of complete CBC
including 3-part differentials of white blood cells (WBC) and CRP and
Pentra MS CRP (PMS) (Horiba Medical) provide 5-part differential of
leukocytes (5-Diff) and CRP, both using a small volume of whole
blood anticoagulated with ethylenediaminetetraacetic acid (EDTA).
The aim of this study was to compare the results of CBC and CRP
assayed on the same patient sample, using both Point-Of-Care (POC)
systems and the current laboratory methods.
Methods
A total of 117 samples were analyzed using both Microsemi CRP
and PMS systems. They can get a result without blood clotting and
centrifuge separation 4 min later. In order to conﬁrm usability of
these analysers and comparability with routine analyzer, we evaluate
simultaneous repeatability, day to day reproducibility and the
correlation with current methods for CBC and CRP. The routine
laboratory CBC uses the ADVIA 2120i analyzer (Siemens) and the

The results obtained on the Microsemi CRP system and PMS are
well correlated with routine methods. The opportunity of using only
one specimen for both tests (CRP and CBC) and its application to a
POC system appear very useful for diagnosis of infection, especially
in the emergency unit of hospitals or primary care units.
doi:10.1016/j.cca.2019.03.1395

W460
Rapid diagnosis of viral infections using the real-time ﬂuorescence loop-mediated isothermal ampliﬁcation
O. Petrusha, D. Smirnova, A. Gracheva, E. Volynskay, E. Faizuloev
Virology Department, Mechnikov Research Institute for Vaccines and
Sera, Moscow, Russia
Background-aim
Loop-mediated isothermal ampliﬁcation (LAMP) developed originally by Notomi et al. (2000), is one of the most perspective
methods for point-of-care diagnostics. The reaction takes place at a
constant temperature, without complex and expensive equipment
and demonstrates high speciﬁcity and sensitivity comparable to PCR.
The aim of this study was to develop approaches for the rapid
detection of DNA viruses by LAMP with real-time ﬂuorescent
detection (RT-LAMP) and evaluation the diagnostic value of the
method.
Methods
Urogenital swabs, urine, saliva and blood samples containing
Herpes simplex virus 1 and 2 (HSV-1 and HSV-2) DNA (N = 33) and
samples without of HSV DNA (N = 27), some of those contains
Cytomegalovirus, Epstein–Barr virus and Human herpesvirus 6 DNA
(N = 17). Feces, blood and rectal swabs of various species of
predatory animals with conﬁrmed parvovirus enteritis (N = 39)
and samples of healthy animals (N = 31). All samples were analyzed
by RT-LAMP with intercalating dyes (SYTO-9, SYTO-82) and RT-PCR
with TaqMan probes. Reference methods for detecting LAMP results
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were agarose gel electrophoresis analysis and visual detection of
amplicons in tube using SYBR-Green I dye.
Results
The high efﬁciency of using SYTO-9 and SYTO-82 dyes for
detection of Carnivore protoparvovirus 1 (CPV-1) and HSV in clinical
specimens of various origin and with different sample preparation
methods in the LAMP-RT reaction has been shown. The SYTO-82 dye
showed a higher and more stable signal-to-noise ratio (22,6 ± 2,1)
than SYTO-9 dye (6,3 ± 1,5) (p b 0,0000001). Analytical sensitivity
of LAMP for detection CPV-1 and HSV was 1,5 × 103, while the
sensitivity of PCR-RV was b1,5 × 102 copies of DNA/ml. Diagnostic
sensitivity in CPV-1 detection was 100% in samples from cats and
minks. In clinical samples with HSV-1,2 DNA diagnostic sensitivity
was 97% despite the low virus content in clinical material. Diagnostic
speciﬁcity was 100% in both models. There were no cross-reactions
in clinical specimens containing the DNA of other herpes viruses.

dipsticks. Finally, ﬁve clinical specimens that were conﬁrmed
positive for leukocyte esterase were titrated with clinically negative
urines to create 9 levels of decreasing leukocyte esterase concentration, concluding with the negative specimen. These were tested on
all platforms to assess the analytical sensitivity of each device.
Results

W461

With contrived solutions, the Siemens and Clarity test recoveries
matched the expected results. The YD Diagnostics and Teco
Diagnostics tests exhibited negative bias with the moderate/2+
solution.
With clinical specimens, the results of visual readings with each
of the urine strips were compared to visual readings of Multistix®10
SG Reagent Strips. Clarity strips showed overall exact agreement of
85.4%, YD Diagnostics strips showed agreement of 48.3% and Teco
Diagnostics strips showed agreement of 24.1%. When assessed using
instruments, the Clarity device exhibited 57.8% overall agreement
and the YD Optima device exhibited 12.9% overall agreement when
compared to the CLINITEK Status® + system.
The serially diluted clinical specimen results were evaluated for
diagnostic performance using receiver operating characteristic curves,
for both visual and instrument assessment). The Siemens
Multistix®10SG Reagent Strips analyzed with the CLINITEK Status®
+ analyzer exhibited the highest analytical sensitivity with the largest
area under the curve (AUC) value of the devices and also had a higher
AUC value than the Teco Diagnostics test when read visually. When
compared within manufacturer, the Siemens Multistix®10SG Reagent
Strips analyzed with the CLINITEK Status® + analyzer had the
smallest difference in AUC for visual vs. instrument read results than
the YD Diagnostics and Clarity device combinations.

Analytical sensitivity of urine dipstick leukocyte esterase tests

Conclusions

Conclusions
The LAMP-RT using SYTO-9 and SYTO-82 dyes provides high
sensitivity and speciﬁcity of detecting DNA viruses in various types
of clinical samples, and demonstrates 2–4 times faster detection of
viral DNA than RT-PCR.
doi:10.1016/j.cca.2019.03.1396

G. Rheinheimera, C. Bethoneyb, J. Boonea, J. Foxa, J. Stradingera
Siemens Healthineers, Elkhart, Indiana, United States
b
Siemens Healthineers, Norwood, Massachusetts, United States

a

Background-aim
Urinary tract infections (UTIs) are responsible for over 8.1 million
ofﬁce visits per year. Urine dipstick screening for leukocyte esterase
presence is the most common method for initial patient evaluation
that can prevent unnecessary testing. It represents the fastest, most
accurate, and lowest cost method available, with reﬂex testing
involving manual microscopy. The objective of this study is to
compare the following reagent strips and analyzers with Siemens
Multistix® 10SG reagent strips/CLINITEK Status® + Urine Chemistry
Analyzer, Clarity CLA-URS10 reagent strips/Urocheck 120 urine
analyzer, YD Diagnostics URiSCAN 10 SGL Strips/Optima urine
analyzer, and Teco Diagnostics URS-10 strips, in their ability to
detect leukocyte esterase with contrived solutions and clinical
specimens, interpreted both visually and with instrumentation.
Additionally, the analytical sensitivity of the devices is assessed
through serial dilution of clinical specimens using comparative
receiver operating characteristic (ROC) curve analysis. Lastly, the
correlation between visual and instrument read performance is
compared among the above manufacturers (except Teco).

The initial screening test for urinary tract infection in the Pointof-Care setting is critical for ensuring accurate, expeditious treatment
and positive patient outcomes while reducing the rate of repeat visits
and associated cost burden. Performance measures for visual vs.
instrument read specimen results for leukocyte esterase indicate that
the Siemens Multistix®10SG Reagent Strips with the CLINITEK
Status® + analyzer exhibited not only the best correlation between
visual and instrument read results, but also the greatest analytical
sensitivity compared to the Clarity UROCHECK 120 and the YD
URISCAN Optima II analyzers.
The products/features (mentioned herein) are not commercially
available in all countries. Due to regulatory reasons their future
availability cannot be guaranteed. Please contact your local Siemens
Healthineers organization for further details.
The product names and/or brands referred to are the property of
their respective trademark holders.
doi:10.1016/j.cca.2019.03.1397

W462
Procalcitonin to assess the risk of systemic inﬂammatory
response syndrome in patients with acute coronary syndrome

Methods
The ﬁrst stage of the study consists of testing urine strips with
contrived samples containing known quantities of leukocyte esterase. The second assessment involves the testing of 62 clinical urine
specimens spanning the reporting range of the urine leukocyte

M. Vershininaa, N. Steriopolob, O. Sukhanovaa, V. Ibragimovab
a
FSAI “National Medical Research Center for Children's Health” of the
Ministry of Healthcare of the Russian Federation, Moscow, Russia
b
FSBI “Central clinical hospital with polyclinic” Department for
Presidential Affairs (of the Russian Federation), Moscow, Russia
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Background-aim
Patients with acute coronary syndrome (ACS) often have
symptoms and signs of Systemic Inﬂammatory Response Syndrome
(SIRS), when they are on treatment in intensive care unit (ICU).
Procalcitonin (PCT) is known to be elevated in bacterial infections
but may also be elevated to a small extent in a number of other
cases.
The aim of this work was to evaluate the possibility of using
procalcitonin level at admission of patients with suspected ACS to
assess the risk of SIRS during the further hospital stay.
Methods
In retrospect 114 patients admitted to the intensive care unit
with acute coronary syndrome and no signs of bacterial infection
was chosen. On admission, procalcitonin levels were measured in
addition to the standard examination for all patients. Patients who
had PCT N 2,0 ng/ml were censored. Clinical and laboratory signs of
systemic inﬂammation (body temperature, heart rate, tachypnea,
white blood cell count, elevated biochemistry markers) during a stay
in the ICU was recorded for 33 patients. The bacterial infection was
subsequently conﬁrmed for 12 of them.
PCT concentrations were measured by an automated Kryptor
analyzer, using a time-resolved ampliﬁed cryptate emission (TRACE)
technology assay with commercially available immunoluminometric
assays (Brahms).
Results
The patients were divided into 2 groups depending on the
presence/absence of signs of SIRS. Median values, interquartile
ranges (25th percentile and 75th percentile) were 0,63 (0,25 0,87) for patients with SIRS; 0,14 (0,06 - 0,25) for patients without
SIRS (Mann-Whitney's comparison p = .0039 (b0.01)). Due to the
small volume of sample the values of PCT for patients with bacterial
infection have not been evaluated.
Conclusions
We found that the differences of median values of PCT
concentration are statistically reliable (p = 0,0039). So the PCT level
may allow to stratify a patient with the risk of SIRS and sepsis while
staying in the intensive care unit.
Probably, the reason for the increased level of PCT on admission
could be of the hidden infections or disorders of regulation of
immune response.

ensures comparability of hemoglobin results obtained on the ABL90
FLEX blood gas analyzer at the Point of Care, with a laboratory
hematology analyzer (XNseries, Sysmex).
Patient blood management is a focus area with the purpose to
follow the highest standards in blood conservation. This also includes
collection of the lowest possible blood volume with the highest
possible sample quality.
Methods
Heparinized venous blood was split into two ABG syringes;
A). A 1 mL ABG syringe with no automatic mixing capacity.
B). A 1.5 mL ABG syringe containing a mixing ball for automatic
mixing.
The two syringes were initially mixed and stored equally, and the
syringes were handled by one laboratory person only. An EDTA
sample was simultaneously drawn and measured on the Sysmex.
Results
Data was collected at ﬁve US sites and pooled. A regression
analysis and bias plots were performed comparing hemoglobin
measured in each of the two syringes measured on the blood gas
analyzer to the hematology analyzer.
Syringe A (no automixing): n = 99, Slope = 0.79, r2 = 0.515.
Syringe B (automixing): n = 99, Slope = 1.02, r2 = 0.986.
Syringe A (no automixing): Mean difference to Sysmex = −0.89
g/dL.
Syringe B (automixing): Mean difference to Sysmex = −0.22 g/
dL.
Conclusions
Using syringe B with automatic mixing at the Point of care results
in a signiﬁcant better correlation of hemoglobin with the laboratory
analyzer.
Automatic mixing ensures a homogenous sample and accurate
hemoglobin results. Accurate hemoglobin results are essential also
when the focus is on patient blood management, i.e. collecting the
lowest possible blood volume with the highest possible sample
quality in the conservation of patient blood.
doi:10.1016/j.cca.2019.03.1399

W464

doi:10.1016/j.cca.2019.03.1398

Ionized calcium measurements during CRRT with citrate anticoagulation – Comparison of accuracy of two BGA

W463

P. Zatorski, N. Abokhouskaya, P. Łącki, J. Trzebicki
Department of Anaesthesiology and Intensive Care, Medical University
of Warsaw, Poland

Automatic mixing on the ABL90 FLEX plus as a patient blood
management tool
G. Wenneckea, D. Lib, A.B. Kargerb
Radiometer Medical ApS
b
University of Minnesota

a

Background-aim
The aim of the studies were to show how automatic mixing of an
arterial blood gas (ABG) syringe (safePICO, Radiometer Medical)

Background-aim
Blood gas analyzers are routinely used to monitor ionized calcium
(iCa) concentration during continuous renal replacement therapy
(CRRT) with citrate anticoagulation. Recent studies provide evidence
that some blood gas analyzers may not be reliable in measuring iCa
at the extremely low concentrations.
Thus, the aim of the study was to compare accuracy of iCa results
in post-ﬁlter and arterial samples from patients undergoing CRRT
with citrate anticoagulation using GEM Premier 5000
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(Instrumentation Laboratory, Bedford, USA) and ABL 835 (Radiometr, Copenhagen, Denmark).
Methods
The retrospective study evaluating iCa concentrations of systemic
and post-ﬁlter samples from four patients was performed using 56
post-ﬁlter and 56 arterial samples. All patient received CRRT with
citrate anticoagulation according to the Fresenius protocol for venovenous hemodialysis.
Results
The results have shown increasingly higher values for ABL 835
relative to GEM Premier 5000 at low concentration in post-ﬁlter
samples. In 18 samples the post-ﬁlter iCa was within the target
concentration (0.25–0.34 mmol/l) by ABL 835 but below 0.25 mmol/l
by GEM Premier 5000. If iCa from GEM Premier 5000 was more
accurate, more citrate than necessary would have been given to the
patient based on post-ﬁlter results from ABL 835. Within 18 postﬁlter samples, iCa of arterial samples by ABL 835 was below 1.12
mmol/l, which could indicate the beginning of hypocalcemia.
Conclusions
Concluding, GEM Premier 5000 seems to be more accurate for
measuring iCa at low concentration in post-ﬁlter samples than ABL
835. This work points the need for industry-wide effort to
standardize iCa measurements at low concentration of the range
appropriate for CRRT with citrate anticoagulation.
doi:10.1016/j.cca.2019.03.1400

W465
Concordance considerations for whole blood lactate measurements in sepsis

Biomedical, Waltham, MA), Radiometer ABL90 (Radiometer, Copenhagen, DK) and on Cobas 8000 platform (Roche Diagnostics,
Mannheim, DE) according to standards published by the Clinical
and Laboratory Standards Institute. The concordance was evaluated
based on the recommended lactate cutoff for septic shock from the
surviving sepsis campaign of 2 mmol/L.
Results
30 whole blood patient samples were tested in parallel on Nova
StatStrip Lactate meter and Radiometer ABL90 followed by analysis
of the plasma samples on Cobas 8000. StatStrip lactate provided an
overall good correlation to the blood gas system and central lab
reference method with correlation coefﬁcients (R2) of 0.979, 0.991,
slopes of 0.953, 0.999 and an average bias of −0.3%, −4.2%
respectively. Concordance analysis based on a lactate value of 2.0
mmol/L demonstrated a sensitivity of 100% and speciﬁcity of 100%
for StatStrip compared to the reference methods ABL90 and Cobas
8000 respectively.
Conclusions
The StatStrip Lactate meter demonstrated excellent concordance
and correlated closely to the comparative methods with minimal
bias. The analytical performance conﬁrms that Nova StatStrip Lactate
can be used interchangeably with central laboratory measurement or
blood gas analyzer measurement for sepsis management.
doi:10.1016/j.cca.2019.03.1401
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First evaluation of the new statsensor HB/HCT for the point-ofcare measurement of hemoglobin and hematocrit in adults and
neonates
L. Blairona, E. Chevalierb, M.d.C. Hernando Axpea, I. Beukingaa
Department of Laboratory Medicine, Iris Hospitals South, Brussels,
Belgium
b
Department of Pediatrics, Iris Hospitals South, Brussels, Belgium

a

C. Abou-Diwanb, J.S.H. Saida, M. Ramaswamya
a
Department of Laboratory Medicine & Pathology, Hamad Medical
Corporation, Doha, Qatar
b
Department of Medical and Scientiﬁc Affairs, Nova Biomedical
Corporation, Waltham, MA, USA
Background-aim
The surviving sepsis campaign recommends the measurement of
lactate as part of their resuscitation bundles. Point of care whole
blood lactate has emerged as a key component of the sepsis care
bundles as it allows for the rapid detection and diagnosis of sepsis.
Current testing usually involves use of either testing on Blood Gas or
laboratory chemistry systems for critical patients. By use of the Nova
StatStrip Lactate meter, testing of patients for serial lactate testing,
and immediate lactate testing is much simpler and quicker. Due to
the lack of lactic acid reference methods and standardization, the aim
of this pilot study was to assess whether POC lactate measurement is
really interchangeable, with central laboratory measurement or
blood gas analyzer measurement.
Methods
We tested de-identiﬁed residual whole blood samples collected in
lithium-heparin tubes for testing on StatStrip Lactate (Nova

Background-aim
Measuring hemoglobin (Hb) and hematocrit (Hct) with a small
amount of blood is an interesting challenge to monitor anaemia
without aggravating it. The Hb point-of-care test (POCT) Hemocue
Hb 201 DM (Radiometer, Copenhagen, DK) is accessible for a few
years. However some authors report Hb overestimation which, in
turn, could diminish its sensitivity in anaemia detection. StatStrip
Hb/Hct (SSHH) (Nova Biomedical, Waltham, MA) is a newly available
POCT device that can assess both Hb and Hct on 3 μL of capillary
blood in 40 s. We report our ﬁrst experiences with SSHH.
Methods
In-vitro evaluation: we performed 20 intra-run measurements
with aqueous controls levels 1 and 2, and inter-run with the same
controls during 20 consecutive working days. Clinical evaluation:
blood was collected from adults (EDTA tubes) (N = 37, including 13
pregnant women) and from neonates (on capillary blood and EDTA)
(N = 31). Results were compared to a Sysmex XN-9000 platform.
Performances were evaluated regarding the WHO cutoffs for anaemia
diagnosis. The study design was approved by our ethical committee.
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Results

Results

SSHH intra-run measurements (controls 1/2) showed CV's of
4.5%/5.1% for Hb, and 5.0%/4.2% for Hct. For the inter-run, the results
were 4.5%/5.4%, and 3.9%/3.3%. In the clinical evaluation, the overall
regression curve of Hb with SSHH compared to XN-9000 showed a
slope of 0.98 with a R2 of 0.92. The median bias for Hb was 0.97 mg/
dL (95% CI: 0.93 to 1.01). The slope for Hct was 1.12, with a R2 of
0.91. The sensitivity and speciﬁcity were 100% and 92.7%. The
Hemocue showed comparable curves for Hb: slope of 0.96; R2 0.94;
median bias 1.00 mg/dL (95% CI: 0.99 to 1.02). In newborns alone,
the regression slopes of SSHH and Hemocue were 1.06 (R2 = 0.86)
and 0.98 (R2 = 0.81) respectively.

Master device compared to the reference method showed a slope
of 1.01 with a bias of 2.73 mg/dL and an R2 of 0.99. CV's with QC
levels 1, 2 and 3 were 3.6%, 3.1% and 2.3% for repeatability, and 3.6%,
4.5% and 3.2% for intermediate ﬁdelity. The ISO 15197, POCT 12-A3
and FDA criteria were all met in 100%. The comparison of the 115
devices to the master showed a slope, a bias, and a R2 (median [minmax]) of 1.01 [0.92–1.09], −1.23 [−23.24–16.18]mg/dL and 1.00
[0.97–1.00]. Overall POCT 12-A3 and FDA criteria were met in 99.2%
and 98.5% of the measurements (N = 1150). The ISO 15197 criteria
were met in 96.0% (b100 mg/dL) and 99.1% (≥ 100 mg/dL).
Conclusions

Conclusions
SSHH is a reliable tool for measuring both Hb and Hct with a very
small amount of blood. Its results are comparable to those of the
widely used Hemocue. However, the coefﬁcient of determination is
lower in the neonatal population with the two methods. We did not
observe an overestimation of Hb with any of the two instruments
tested. These two POCT devices therefore seem to be safe to use
without fear of low sensitivity in the detection of anaemia.

We show that it is possible to evaluate a large number of POCT
devices in a short time. We handled 116 devices in 7 days with only
one operator. The performance of the StatStrip was excellent and
met the ISO 15197, POCT 12-A3 and FDA criteria. This allows safe
control of decentralized GLU measurements by a Bioconnect
middleware (Nova Biomedical, Waltham, MA).
doi:10.1016/j.cca.2019.03.1403

doi:10.1016/j.cca.2019.03.1402
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Managing the evaluation of a whole lot of connected point-ofcare (POCT) glucose meters
L. Blairon, A. Wilmet, I. Beukinga
Department of Laboratory Medicine, Iris Hospitals South, Brussels,
Belgium

Laboratory testing in the emergency department: What do our
physicians need?
M.Á. Juncos-Tobarra, M.J. Alcaide-Martín, L. Altimira-Queral, O.
Rodríguez-Fraga, A. Galán-Ortega, M.d.C. Ferreiros-Domínguez, A.M.
Hernando-Holgado, A. Ruíz Ripa, L. Sahuquillo-Frías, P. Salas GómezPablos, L. Valiña-Amado, A. Larruzea-Ibarra, L. García De GuadianaRomualdo
Biomarkers in the Clinical Emergency Commission (SEQC-ML), Spain

Background-aim
Background-aim
Clinical biology tests must be performed in the controlled
environment of a recognized laboratory. Many analyses are carried
out in a decentralized way but require the same control. The ISO
22870:2016 standard imposes management and technical prerequisites. This implies establishment of an instrument control program
(training and operators' management, quality controls, evaluation of
the devices) and become a challenge for many laboratories. Here we
present our experience of evaluating a lot of 116 StatStrip GLU/KET
(Nova Biomedical, Waltham, MA) glucose (GLU)-meters.
Methods
Evaluation of “master” device: blood was collected on lithiumheparin without consideration of blood GLU. Samples were left at
room temperature for 24 h so that GLU levels became undetectable.
We spiked increasing amounts of GLU from a diluted oral solution
and tested it with POCT and on a cobas 8000 platform (Roche
Diagnostics, Mannheim, DE). Repeatability was assessed with 20
measurements of 3 levels controls, and intermediate precision in the
same way on the basis of a passage for 20 consecutive days. Every
device was compared to the master using the same spiking
methodology. The ISO 15197, POCT 12-A3 and FDA criteria were
examined comparing the master vs gold-standard, and every device
vs master.

Urgent testing represents a large part of laboratory activity, with
median percentage of stat analyses nearly to 33% of all tests
performed in clinical laboratories. It has been suggested that
adequacy of 25% to 40% of all the requested laboratory tests is
questionable. Recent studies in Spain suggests that the test panels
made available to the Emergency Department (ED) physicians are
very heterogeneous. The ﬁrst step towards achieving a proper
laboratory test utilization is to know the needs of our ED physicians
to establish the test adequacy through consensus with the requesting
clinicians. The aim of this study was to identify those tests that could
be considered more informative and appropriate in speciﬁc emergency conditions.
Methods
A questionnaire with 72 urgent laboratory tests, including
hematological and coagulation tests, biochemical tests in different
biological samples (blood, urine and body ﬂuids) and therapeutic
drugs, as well as their clinical indications, was sent to ED physicians
of several Spanish hospitals. All participants were asked to provide
numerical scores for the different laboratory parameters, indicating 1
“strongly recommended”, 2 “recommended in speciﬁc circumstances”, and 3 “strongly discouraged”. Mean results were presented
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as the mean of responders' values, and the parameters were ﬁnally
classiﬁed as “strongly recommended” (mean value: 1.00–1.49),
“weakly recommended” (mean value: 1.50–1.99), and “discouraged”
(mean value: 2.00–3.00), following a similar methodology as the
recently used by the Italian Society of Clinical Biochemistry and
Clinical Molecular Biology and Academy of Emergency Medicine and
Care.

Results

Results
70 ED physicians answered the questionnaire. The analysis of the
results allowed to deﬁne a order of priority, wherein 48 (66.7%) tests
were “strongly recommended”, 22 (30.6) tests were classiﬁed as
“weakly recommended” and only 2 (2.8%) as “discouraged”.

Our results show that storage-induced pH decrease leads to iMg
and iCa concentrations increase. This increase is already signiﬁcant
after 1 h at RT or + 4 °C for iMg. Hence, iMg determination must be
performed as fast as possible after sampling. We also conﬁrm that
iCa must be measured within the hour after sampling. These results
are of importance for the further evaluation of clinical role of iMg.

Conclusions

doi:10.1016/j.cca.2019.03.1405

The results presented can be a starting point for harmonizing the
panel of tests and the requesting patterns in ED. Test panel review,
based on guidelines, educational strategies and test proﬁles, in
consensus with ED physicians, are strategies that could help to
correct inappropriateness in laboratory test requesting.

iMg was shown to be unstable whatever method used for stability
evaluation. iCa was shown to be stable 1 h at RT or + 4 °C according
to ACL and TCL concepts, but not with the Wilcoxon test.
Conclusions

W470

doi:10.1016/j.cca.2019.03.1404

Analysis of interchangeability and indirect reference ranges of
sodium, potassium, glucose, lactate and hemoglobin measured on
point of care and central laboratory analyzers

W469

M. Kocijancic, F.B. Kraus, B. Ludwig-Kraus
Department of Laboratory Medicine, University Hospital Halle, Halle
(Saale), Germany

Evaluation of the stability of ionized magnesium and ionized
calcium stability on the “stat proﬁle prime plus analyzer” of nova
biomedical
M. Gilson, A. Ladang, S. Kovacs, F. Watar, G. Musso, R. Gadisseur, C. Le
Goff, E. Cavalier
Department of Clinical Chemistry, University Hospital of Liège, Belgium
Background-aim
Magnesium (Mg) is an abundant (mostly) intracellular ion in the
human body and can be found as free ionized (65–70%), bound
(35%) or complexed forms. The bound form is the most frequently
measured in routine. Ionized Mg (iMg) is however the active form
but is poorly described in the literature, mainly due to a lack of
methods allowing its determination. Recently, Nova Biomedical
developed concomitant measurement of iMg and iCa on the Stat
Proﬁle PRIME Plus blood gas analyzer. If it is well known that iCa is
not very stable and must be measured rapidly after sampling,
nothing is known about iMg stability. In this study, we aimed at
evaluating iMg and iCa stability in a population of 10 healthy
individuals.
Methods
Ten healthy subjects (6 W/4 M, mean age 32.6 yo, ranging from
26 to 60) agreed to participate and gave consent to give each 7
lithium heparin samples. One sample was immediately measured
(T0) and the others were kept unprocessed during 1 and 4 h at room
temperature (RT) and during 1, 4, 8 and 24 h at +4 °C and were
measured after homogenization on the Nova Biomedical Stat Proﬁle
PRIME Plus Analyzer blood gas analyzer. Evaluation of the stability
was achieved with the Wilcoxon test and with the Acceptable
Change Limit (ACL) and the Total Change Limit (TCL) concepts, using
published results for intra-individual biological variation (CVi).

Background-aim
Detection of life-threatening conditions can be rapidly obtained
by monitoring biological values with arterial blood gas (ABG)
analyzer. Given the often divergent results between ABG and
laboratory analyzers this study aims to: 1. Determine whether the
ABG and laboratory measurements of potassium (K), sodium (Na),
glucose (Glu), lactate (Lact) and hemoglobin (Hb) are equivalent
using four different acceptance criteria and 2. Establish reference
intervals (RIs) for both analyzer systems using an indirect statistical
approach.
Methods
During a 1-year study period analyte concentrations from approx.
500 arterial blood samples, measured on ABL 90 FLEX analyzers used
as point of care were compared with corresponding venous samples
measured in the central laboratory using Roche c8000 and Sysmex
XN-9000 analyzers. Acceptable analytical performance for interchangeability was tested with four approaches: 1. Wilcoxon test; 2.
Acceptable Change Limit (ACL, ISO Guide 5725–6); 3.Total Change
Limit (TCL, Oddoze et al.) and 4. RiliBÄK criteria. RIs were based on
data from routine analysis using the software Reference Limit
Estimator.
Results
The Wilcoxon test showed signiﬁcant difference for all analytes
(P b .001). Mean biases were respectively: K:-2.6%, Na:0.03%, Glc:1.9%, Lact:-8.5% and Hb:3.5%. ACL were: K:3.0%, Na:2.5%, Glu:3.3%,
Lact:5.5% and Hb:1.9%. TCL were: K:3.8%, Na:2.5%, Glu:4.0%,
Lact:14.7% and Hb:2.4%. Only Hb did not meet the acceptance
criteria. During the study period precision and accuracy of all
analytes were b 2% and sigma values were N 6. RIs were respectively:
Roche: K:3.4–4.8 mmol/L, Na:137–145 mmol/L, Glu:4.3–7.1 mmol/L
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and Sysmex: Hb: m:7.7–10.7 mmol/L, f:6.8–9.7 mmol/L; ABL: K:3.2–
4.8 mmol/L, Na:135–146 mmol/L, Glu:4.3–7.4 mmol/L and Hb:
m:8.0–10.9 mmol/L, f:6.6–10.1 mmol/L. Lact lacked a sufﬁciently
large sample size to establish RIs.

Conclusions

Conclusions

doi:10.1016/j.cca.2019.03.1407

Although the differences between ABG and laboratory measured
analytes were statistically signiﬁcant, the ABL 90 FLEX satisﬁed
tested acceptance criteria for interchangeability for the tested
parameters except for Hb. As such, simultaneous use of both
analyzing systems can be considered feasible except for Hb.

The POC StatSensor (Nova Biomedical©) is a reliable device in the
GFR screening before contrast media injection.

W472
UP-converting nanoparticles-based lateral ﬂow assay for the
detection of antibodies to HIV1 and 2

doi:10.1016/j.cca.2019.03.1406
S.M. Talha, K. Pettersson
Department of Biotechnology, University of Turku, Turku, Finland
W471

Background-aim

Evaluation of estimated GFR using a point of care (POC) measure
of creatinine in patients with iohexol determinate GFR

Most of the lateral ﬂow assays (LFAs) currently available on the
market are based on visual labels (e.g. colloidal gold) and the results
can be interpreted by naked eyes. However, the result interpretation
by naked eyes suffers from subjectivity. Additionally, visual labelbased LFAs often exhibit poor performance. Many remote,
decentralized and resource-limited blood-banks in low- to middleincome countries rely on LFAs for the screening of infectious
diseases, namely, HIV, Hepatitis C and Hepatitis B. There is a
continuous requirement for high-performing LFAs that can be used
in such settings. In this study, we aim to develop an up-converting
nanoparticle (UCNP) label-based LFA for the detection of antibodies
to HIV1 and 2 (anti-HIV1 and 2).

V. Stojkovica, P. Delanayeb, E. Cavaliera
Department of Clinical Chemistry, University of Liège, CHU Sart-Tilman,
4000 Liège, Belgium
b
Nephrology, Dialysis, Transplantation, University of Liège, CHU SartTilman, 4000 Liège, Belgium

a

Background-aim
There is a signiﬁcant risk to develop acute kidney failure after
injection of an iodine contrast media for diagnostic purpose. The risk
is even higher if the patient already suffers from chronic kidney
disease. Determination of creatinine levels and Glomerular Filtration
Rate (GFR) estimation before injection provides early detection of
high-risk patients. However, because of organization issues, this
analysis is rarely realized. We recently evaluated the StatSensor
(Nova Biomedical©), a point-of-care (POC) device, which allows an
enzymatic determination of creatinine in 30 s.
Methods
120 participants (59 women and 61 men; mean age 57.0 ± 11.8
and 48.0 ± 12.9 respectively) undergoing renal function measurement with the gold standard HPLC-iohexol method (GFRm) were
enrolled. For each subject, enzymatic creatinine was quantiﬁed with
two different devices: the routine Cobas (Roche©) analyzer and the
POC StatSensor. Both values of creatinine levels were used in the
CKD-EPI equation for GFR estimation (GFRe).
Results
Passing Bablok regression showed the following equation:
GFRePOC = −0.13 (95% CI: -7.38 to 3.00) + 1.06 (95% CI: 1.00 to
1.15) x GFReCOBAS. The Bland–Altman plot showed a mean bias of 3.7
± 14.1 mL/min/1.73m2. Compared to the iohexol GFR determination,
we observed the following Passing Bablok equation: GFRePOC =
−5.00 (95% CI: -17.72 to 4.95) + 1.00 (95% CI: 0,86 to 1,16) x GFRm.
Mean biais (GFRe-GFRm) was estimated at −10.8 ± 17.7 mL/min/
1.73m2 for the Cobas and − 7.0 ± 22.3 mL/min/1.73m2 for the POC.
The inter-rater agreement (kappa) showed a good strength of
agreement of GFRe using POC and both GFRe with Roche Cobas
creatinine levels (| = 0.74) and iohexol GFR determination (| =
0.63), in patients with GFR b60 mL/min/1.73m2.

Methods
In order to fabricate the anti-HIV LFA, a mixture of r-HIV1env and
r-HIV2env proteins were immobilized on the test-line of the LFA
strip, and anti-gp41 rabbit serum was immobilized on the controlline. r-HIV1env and r-HIV2env proteins were conjugated to UCNPs
and used as tracer. The developed anti-HIV LFA was evaluated with a
total of 78 clinical samples (serum/plasma) consisting of 28 antiHIV1 positive, 8 anti-HIV2 positive and 42 anti-HIV negative samples.
The signals were measured from dry LFA strips using a portable
UCNP reader instrument. Test to control line (T/C) ratios were
calculated from each LFA strip and used to process the results.
Results
The developed anti-HIV LFA is a double-antigen sandwich assay
that can simultaneously detect IgG as well as IgM in the clinical
samples. The preliminary results showed that the LFA can tolerate
whole blood sample matrix also. When the LFA was evaluated with
clinical samples, no false positive or false negative results were
observed, except for one sample, which was a HIV-2 positive sample.
This sample was undetectable by three commercial EIAs also.
Excluding this sample, the LFA showed 100% sensitivity and
speciﬁcity.
Conclusions
These encouraging results pave the way for further evaluation of
the developed anti-HIV LFA with large cohort of clinical samples. The
developed assay has the potential to be used at point-of-care, in
emergency medicine departments and in remote, low-resource
laboratories and blood-banks.
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Is point-of-care HBA1C testing suitable for diagnosis of diabetes
mellitus?
M.C. Tollaanes, K. Flesche, A.V. Stavelin, N.G. Christensen, S. Sandberg
Norwegian Quality Improvement of Laboratory Examinations (Noklus),
Haraldsplass Deaconess Hospital, Bergen, Norway
Background-aim
Currently, there is a debate on whether point-of-care (POC)
HbA1c instruments have sufﬁcient analytical quality for diagnosis
and management of patients with diabetes mellitus. The Norwegian
Quality Improvement of Laboratory Examinations (Noklus) provides
quarterly EQA schemes for HbA1c to primary care and hospital
laboratories. The aim of the present study was to compile data on
analytical quality of HbA1c POC and hospital instruments in Norway,
and to evaluate if the POC instruments fulﬁlled the performance
speciﬁcations necessary for diagnosing diabetes mellitus.
Methods
Data from seven HbA1c EQA surveys during January 2017–October
2018 were used, each containing two samples at different levels (14
samples in total). The native material was produced from freshly
drawn EDTA whole blood from persons with and without diabetes.
Reference target values were assigned using duplicate measurements
of three reference methods (% HbA1c unit). Participants analyzed each
sample in duplicate, usually on consecutive days.
The median number of participants for each POC instrument
group was: Aﬁnion (Abbott) 725, DCA (Siemens) 457, and Quo-Test
A1c (EKF) 13, and for hospital instruments: Cobas (Roche) 21, Tosoh
(Abbott) 14, Bio-Rad/Variant (Bio-Rad) 9, and Architect (Abbott) 6.
For each sample, we calculated the systematic difference (bias) for
each instrument group and compared it to the American National
Glycohemoglobin Standardization Program (NGSP) recommended acceptance limit of 0.3% HbA1c (approx. 3 mmol/mol). We also calculated
the pooled within-laboratory imprecision (CV) for each instrument
group, which was compared to the National Academy of Clinical
Biochemistry recommended limit of 2% (approx. 3% if mmol/mol units).
Results
All instrument groups fulﬁlled the bias recommendation of b0.3%
HbA1c for each of the 14 samples. The pooled within-laboratory CVs
were b2% for all instrument groups, with the exception of Quo-Test
A1c, where nine out of 14 samples had CVs in the range of 2.1–5.7%.
Conclusions
The POC HbA1c instruments Aﬁnion and DCA fulﬁlled the
recommended analytical performance speciﬁcations and had analytical quality similar to hospital instruments. They are therefore
suitable for diagnosing diabetes mellitus in Norway.
doi:10.1016/j.cca.2019.03.1409
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Evaluating the value of dynamic measurements of laboratory
markers of sepsis and multiple organ dysfunction for the ICU
patients depending on outcomes
M. Vershininaa, N. Steriopolob, O. Sukhanovaa, V. Ibragimovab
a
FSAI “National Medical Research Center for Children's Health” of the
Ministry of Healthcare of the Russian Federation, Moscow, Russia
b
FSBI “Central Clinical Hospital with Polyclinic” Department for
Presidential Affairs (of the Russian Federation), Moscow, Russia
Background-aim
Some studies have reported an association of laboratory sepsis
biomarker's kinetics and outcomes. Valenzuela Sanchez et al.
concluded that Mid-Regional proAdrenomedullin (MR-proADM)
levels and its clearance on day 5 after admission were the most
effective biomarkers for determining unfavorable evolution and the
risk of mortality in patients with severe sepsis admitted to the
intensive care unit (ICU). Results from the Multicenter Procalcitonin
MOnitoring SEpsis (MOSES) Study (USA) indicate that inability to
decrease procalcitonin (PCT) by N80% is a signiﬁcant independent
predictor of mortality.
It is interesting to evaluate the correlation between the clearance
of new biomarkers of sepsis (PCT and MR-proADM) and outcomes.
Methods
120 patients with estimated sepsis were being tested during the
time of admission to the ICU and after 24 and 120 h. PCT and MRproADM plasma concentrations were measured by an automated
“Kryptor” analyzer, using a time-resolved ampliﬁed cryptate emission (TRACE) technology assay with commercially available
immunoluminometric assays (Brahms). Biomarker clearance = (intake concentration-concentration after 24 h / 120 h) / intake
concentration*100%.
Results
Patients were divided in two groups according to outcome
(survivors/non-survivors). Median values, interquartile ranges
(25th percentile and 75th percentile), and Mann-Whitney's comparison for concentrations and clearance of PCT and MR-proADM in
each groups were calculated.
The differences of Median values concentration PCT and MRproADM in stratiﬁed groups after admission to the ICU and after 24 h
(1 day) were statistically unreliable. Biomarker's median concentrations after 120 h (5 days) were PCT - 1,39 ng/ml [0,46 - 2,37], MRproADM - 1,48 nmol/l [1,21 - 2,50] for survivors and PCT - 37 ng/ml
[9,67–45], MR-proADM nmol/l - 7,42 [4,77 - 10,50] for non-survivors.
This differences were statistically reliable (Mann-Whitney's comparison 0,0088 (b0,05) and 0,0040 (b0,05) respectively). Biomarkers
clearance (%) after 1 day of surveillance were statistically reliable
only for MR-proADMc (+11) [(−13) - (+32)] for survivors and
(−30) [(−90) – (+ 4)] for non-survivors; p = 0,0103 (b0,05)). After
120 h (5 days) the clearance (%) of both markers was signiﬁcantly
different in stratiﬁed groups. PCTc – (+ 67) [(+48) - (+75)] and
(+14) [(−18)- (+54)], p = 0,0253 (b0,05); MR-proADMc –(− 172)
[(−220) - (+77)] and (− 458) [(−537) – (−173)], p = 0,0127
(b0,05) respectively.
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Conclusions

Conclusions

According to our data, the evaluation of clearance of proADM on
1 day after admission to the ICU allows to assess the risk of death. On
day 5, both PCT and MR-proADM concentrations and their clearance
may have important prognostic value for evaluation of outcomes ICU
patients.

Strong correlations were observed between the GEM Premier WB
chemistry system and the reference methods with good precision.
GEM Premier chemistry panel cartridge provides reliable results with
quick turnaround times in POC settings like the ED.
doi:10.1016/j.cca.2019.03.1411
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Evaluation of whole blood chemistry panel with ED samples
C. Xuc, Z. Bellioc, P. Stackb, M. Souriyayongb, S. Abdirizakb, K. Schulzb,
S. Lovea
a
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b
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c
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Comparison of four point of care devices for activated clotting
time (ACT) on adult patients undergoing cardiopulmonary bypass
H. Lib, C. Serrickb, P. Yipa
Department of Laboratory Medicine, University Health Network and
University of Toronto, Canada
b
Perfusion Services, University Health Network, Toronto, Canada
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Background-aim
Background-aim
A chemistry panel is one of the most commonly ordered blood
tests that provides Emergency Department (ED) physicians with a
quick assessment of a patient's electrolyte and ﬂuid balance, blood
glucose level and kidney function. A whole blood (WB) chemistry
panel cartridge based on the new electrochemical assays for
creatinine, blood urea nitrogen (BUN), and total carbon dioxide
(tCO2) is an addition to the blood gases, electrolytes and metabolites
test menus currently offered on the GEM Premier analyzers
(Instrumentation Laboratory). The goal of this clinical evaluation is
to compare the analytical performance of the WB GEM Premier
chemistry panel cartridge in a point-of-care (POC) setting to the
established reference methods for ED samples and assess the within
sample precision.
Methods
Random heparinized WB samples were obtained from the ED at
Hennepin Healthcare and evaluated by POC staff. The WB samples
were analyzed on the GEM Premier analyzer (IL) with four chemistry
panel cartridges over the course of three months. As reference
methods, the WB samples were then assayed on a standard GEM
Premier 4000 analyzer (IL) for Na+, K+, Ca++, Cl−, glucose, lactate,
pH, pCO2 and hematocrit. The plasma portions were assayed on the
Cobas 6000 analyzer (Roche Diagnostics) for creatinine, BUN, and
tCO2. Some of the native samples (b10% per analyte) were spiked to
expand the measured ranges. Twenty samples covering medical
decision levels for each analyte were assayed in triplicate on one
GEM Premier WB chemistry panel cartridge over seven days to
estimate within sample precision.
Results
The WB creatinine, BUN, tCO2 and all other analyte results from
GEM Premier chemistry panel cartridges correlated well with plasma
samples on the Cobas or WB samples on GEM 4000 across the tested
sample ranges. The regression slope was between 0.951 and 1.04
along with correlation coefﬁcient (r) of 0.982 and better for all
analytes. The pooled within sample precision ranged from 0% to 2.5%
for all analytes.

In cardiac surgery on cardiopulmonary bypass, heparin anticoagulation is monitored by point of care measurement of activated
clotting time (ACT). The objective of this study was to compare the
analytical performance of four different ACT devices in the operating
room environment.
Methods
The study included 40 cardiac patients undergoing cardiopulmonary bypass. Samples included serial time points before, during,
and after reversal of heparin anticoagulation. The reproducibility,
correlation, and differences in ACT values were assessed with four
ACT devices: Hemochron Elite, Medtronic HMS, Abbott i-STAT, and
Helena Abrazo. Each arterial whole blood sample was tested in
duplicate on pairs of each ACT device (Total N = 321–331
measurements per device). Subrange analyses were performed for
low and high ACT values at a cut-off below or above 250 s,
respectively.
Results
ACT values spanned the entire measurement range of all devices
where Hemochron had the highest number of out-of-range results
with 12% (N1003 s), followed by Medtronic (9%, N999 s) and i-STAT
(5%, N1000 s). Only Abrazo gave measurable values for all specimens.
The standard error of the estimate (SEE) was used to assess
reproducibility between two devices of the same device, which was
highest overall for Hemochron (74 s) compared to the others (range,
39–47 s). However, more variability in the low range was observed
for Abrazo (SEE, 26 s) compared to the others (range, 6–13 s). For
comparison of ACT values between devices using Hemochron as a
reference, results were strongly correlated across the entire range as
follows: Medtronic (R = 0.9384), i-STAT (R = 0.9109), and Abrazo
(R = 0.9107). Correlation was poor in the low range (R b 0.25) and
moderate in the high range (R = 0.45–0.64) for all devices.
Regarding method differences, Medtronic values were higher than
Hemochron on average (+11.6% bias), whereas lower values versus
Hemochron were observed for i-STAT (−6.4% bias) and Abrazo
(−7.8% bias).
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Conclusions

Conclusions

Although values correlated well between methods, each device
had individual variability or differences that may impact the
generally accepted anticoagulation target of 480 s. Careful validation
must be undertaken when adopting a different method as decision
limits would be affected.

Calprotectin is a promising biomarker for the diagnosis of
respiratory infections. Our results indicate that calprotectin is
superior to procalcitonin and HBP for the identiﬁcation of mycoplasma infections, bacterial pneumonia and bacterial tonsillitis
infections as well as in differentiation between bacterial and viral
infections.

doi:10.1016/j.cca.2019.03.1412
doi:10.1016/j.cca.2019.03.1413
W477
W478
Calprotectin, a promising biomarker for diagnosis of respiratory
tract infections

Establishing the clinical decision criteria for using statstrip
lactate for fetal scalp blood lactate measurement

a

A. Havelkab,c, P. Vengea, A. Larssona
Department of Medical Sciences, Uppsala University, Uppsala, Sweden
b
Department of Molecular Medicine and Surgery, Karolinska Institute,
Stockholm, Sweden
c
Gentian Diagnostics AB, Stockholm, Sweden

M. Van Rijnb, E. Van Den Akkerb, S. Hogenbooma
a
Laboratory for Hematology en Clinical Chemistry, OLVG lab BV,
Amsterdam, Netherlands
b
Obstetrics and Gynaecologie, OLVG, Amsterdam, Netherlands

Background-aim

Background-aim

Respiratory tract infections are frequently encountered in primary and secondary care. Early and correct diagnosis is of great
importance for initiation of appropriate treatment and prevention of
further spreading of the infections.
Calprotectin is one of the most abundant proteins in the cytosol of
neutrophil granulocytes. It is released upon activation of neutrophils
and is recognized as an important marker for neutrophil mediated
inﬂammation.
The aim of this study was to investigate the performance of
calprotectin as a marker for respiratory infections.

Fetal blood sampling (FBS) with pH monitoring has been a
commonly used diagnostic conﬁrmation tool when a non-reassuring
cardiotocography (CTG) trace occurs during labour. This is usually
performed by blood gas analysis and because of the blood volume
required has a high failure rate. The measurement of scalp lactate is a
good alternative particularly as handheld blood lactate monitoring
systems (BLMS) only require a tiny amount of blood. Published
studies and recent guidelines have shown the clinical reliability and
utility of using POC scalp lactate measurement. However, both POC
and laboratory lactate measurements are not standardized and
traceable to a higher deﬁnitive method. This means that for use in
FBS, different reference values for intervention may need to be
applied for each POC lactate system. Scalp lactate criteria used in are
based on Lactate Pro (LP). However this version BLMS has been
discontinued. A more recent BLMS, StatStrip Lactate (SSL) has also
been evaluated and found suitable for its use in FBS. The aim of this
study was to establish a conversion equation by which LP values
could be converted to an estimated value if using SSL, and vice versa.
The second aim is to present reference values for clinical management in intrapartum fetal monitoring using SSL.

Methods
The total study cohort included 144 healthy individuals and 165
patients with mycoplasma pneumoniae (n = 27), bacterial pneumonia (n = 45), streptococcal tonsillitis (n = 39), and viral infections
(n = 54).
Calprotectin was measured in serum samples with particle
enhanced turbidimetric assay (Gentian AS, Norway) on a Mindray
BS 280 Instrument. Heparin Binding Protein (HBP) and procalcitonin
were analyzed by ELISA according to instructions from the
manufacturer.
Results
Performance of calprotectin in the diagnosis of bacterial respiratory tract infections as well as in distinguishing between bacterial
and viral infections was compared to the corresponding performances of procalcitonin and HBP. Calprotectin was able to diagnose
bacterial infections with an AUROC of 0.937, with speciﬁcity of 93.1%
and sensitivity of 89.5%.
Mycoplasma pneumoniae was associated with a clear increase in
calprotectin levels with an AUROC of 0.986 vs healthy controls
compared with 0.883 for procalcitonin and 0.844 for HBP.
Calprotectin was the only biomarker with the ability to distinguish
between Mycoplasma pneumoniae and viral infections with an
AUROC of 0.903 compared with 0.519 for HBP and 0.529 for
procalcitonin. Furthermore, calprotectin performed better than the
other biomarkers in discrimination between bacterial pneumonia
and streptococcal tonsillitis from viral infections.

Methods
A prospective observational study was undertaken in pregnant
women requiring fetal scalp lactate monitoring. The performance of
SSL was compared to LP. Clinical interpretation was based on
guideline criteria derived from LP result. Linear regression and
Bland-Altman analysis, was used to test method agreement and to
establish a conversion formula to establish criteria for SSL.
Results
During the study period, 1291 women gave birth. In 181 women
FBS was performed. In total 270 FBS measurements were obtained.
The range of the lactate values measured was 1.0–10.2 mmol/L
(median: 3.2) for LP, and 0,9–10,7 mmol/L (median: 3.2 mmol/L) for
SSL. Regression analysis showed a linear relationship between the
methods (R2 = 0.88 95% CI 0.78–0.93). Bland-Altman analysis
showed no systematic bias between the two methods, but random
variation in absolute values was found. Using a linear regression
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model a conversion formula of SSL = −0.046 + 1.017 x LP was
obtained. With this conversion, proposed reference values for the SSL
were as follows: normal δ4.2 mmol/L, pre-acidosis 4.3–4.9 mmol/L)
and acidosis ε5.0 mmol/L.

obtained by POC meters should be regarded as ﬁgures on a relative
scale rather than an exact measurement of a concentration. We
propose the following guidelines when using SSL in FBS: normal,
δ4.2 mmol/L, preacidemia, 4.3–4.9 mmol/L and acidosis ε5.0 mmol/L.

Conclusions

doi:10.1016/j.cca.2019.03.1414

The comparison between LP and SSL showed excellent correlation, but also differences in absolute values. Therefore, lactate values
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M372
Successful development of real-time display of the ongoing
phases of laboratory tests and expert comments by laboratory
physician on the computerized order communication system
S. Kimb, T.H. Umb, C.R. Chob, D.W. Shina
a
Emergency Medicine, Ilsan Paik Hospital, Inje University, Goyang,
Republic of Korea
b
Laboratory Medicine, Ilsan Paik Hospital, Inje University, Goyang,
Republic of Korea
Background-aim
Turnaround time (TAT) is a retrospective quality indicator for
laboratory tests. The real-time display of the ongoing phases of
laboratory tests would be helpful for clinicians to estimate the
duration required to obtain result reports. Additionally, the expert
comments by laboratory physicians about the test results through
the Order Communication System (OCS) would contribute to the
increase in laboratory test utilization.
Methods
We upgraded our OCS program to enable the real-time display of
the ongoing phases of laboratory tests process, which are categorized
as follows: 1) test request, 2) label printing, 3) sampling, 4) receipt
by laboratory, 5) test carry out (manual or automated), 6) result
veriﬁcation, 7) interpretation by laboratory physician and 8) result
ﬁnal report. Additionally, the feature enabling the easy adding and
browsing of expert comments with regard to test results in OCS was
installed.
Results
This upgraded OCS system has enabled clinicians to know what
phases the requested laboratory tests are in at present in real-time.
Additionally, this system has allowed laboratory physicians to put
interpretative expert comments about test results, even for not
specialized routine tests (e.g., HbA1c, CBC) that does not normally
add interpretive comments.
Conclusions
We have successfully developed the OCS function for the realtime display of test phases and expert comments by laboratory
physicians. This function would contribute to the satisfaction of the

0009-8981/$ – see front matter

clinician for the laboratory services and ultimately increase laboratory test utilization.
doi:10.1016/j.cca.2019.03.1493

M373
Evaluation of BD Vacutainer® urinalysis tubes for serous ﬂuids
cell counts
R. Ramosa, N. Del Amoa, I. PeÑaa, M.J. Ruiza, M.F. Calafellb, M.B.
Alvareza, F. Cavaa, R. Guillena
a
Hospital Infanta Sofía-Brsalud, Spain
b
Hospital Tajo-Brsalud, Spain
Background-aim
In inﬂammatory and infectious diseases, the cellular components
in serous ﬂuids are increased rendering essential diagnostic information. Sample testing should occur within one-hour post collection
to avoid cellular deterioration or lysis. The aim of this study was to
evaluate the usefulness of BD Vacutainer® Urianalysis tube (BDUt)
for serous ﬂuids cell counts.
Methods
White blood cells (WBC) and Red blood cells (RBC) counts from 9
ﬂuid samples were processed and aliquoted into BDUt for further
analysis at 4 and 8 hours after the initial analysis. Neubauer and
Fuchs-Rosenthal were used as a counting chamber. BDU contains
ethyl paraben, sodium propionate and chlorhexidine preservative.
Results
Although t-test showed a nonsigniﬁcant reduction of WBC and
RBC neither in the ﬁrst 4 hours nor 8 hours the decreased of
concentration in both groups were up to 80% in some cases.
Conclusions
Despite of several papers have published that BDUt maintains the
sample integrity for urine cells, our results does not recommend use
for serous ﬂuid.
doi:10.1016/j.cca.2019.03.1494
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M374
Should we use a tube sorting device or not?
E. Calci, Z. Kangal, S.E. Yilmaz
Usak Public Health Laboratory, Turkey
Background-aim
Laboratory processes are deﬁned in 3 stages. (pre-analytic,
analytic, post-analytic). The most common error rate of these
processes is seen in the pre-analytic stage. In our study, we aimed
to evaluate the tube sorting device which we used in the preanalytical process.
Methods
The samples sent to the Uşak Public Health Laboratory from
different centers on the same day were included in the study.
Acceptance and separation of the samples were done by using
personnel and tube sorting device. The elapsed time was recorded.
The difference between recorded times was evaluated.
Results
When different numbers of blood samples were examined at
different times during the day, it has been observed that the tube
sorting device achieved the blood seperation and acceptance
procedure nearly half time shorter when compared to personnel.

parameter. 22 parameters were veriﬁed: IgG, IgM, IgA, Albumin in
serum and CSF and Transferrin, Haptoglobin, soluble Transferrin
Receptor, Ceruloplasmin, IgE, C3, C4, Alpha-1-antitrypsin, IgG
subclasses, Haptoglobin, CRP and Beta-2-microglobulin. Veriﬁcation
results were exported from laboratory information system to
modiﬁed and veriﬁed Excel templates which were downloaded from
The Association for Clinical Biochemistry and Laboratory Medicine’s
website. Veriﬁcation analysis for each analyte was performed for 5
days with 5 replicates per day for two different concentration levels.
Accuracy and precision of repeatability, intermediate precision and
reproducibility were calculated.
Results
All veriﬁed parameters corresponded acceptance criteria from the
manufacturer.
Conclusions
The protocol used proved to be a fast and reliable tool for carrying
out the veriﬁcation of a number of parameters. Veriﬁcation provides
a deeper insight into the quality of the material used in the medical
laboratory, thereby increasing conﬁdence in analytical results. In our
case, all the veriﬁed parameters were consistent with the manufacturer’s data, so we could introduce the BN II analyzer within a short
period of time into a clinical practice.
doi:10.1016/j.cca.2019.03.1496

Conclusions

M376

The study showed that the blood acceptance and separation
process in the pre-analytical stage can be done with the tube sorting
device with less error, less labor force and shorter time and we can
evaluate the personnel more efﬁciently in different departments.

Turnaround time in emergencies

doi:10.1016/j.cca.2019.03.1495

A. Vílchez Rodríguez, S. Esteve Poblador, C. Valldecabres Ortiz, J.
González Cantó, M. Ortuño Alonso
Hospital Universitario La Ribera, Alzira, Spain
Background-aim

M. Krsnik, M. More, U. Čegovnik Primožič
University Medical Centre Ljubljana, Institute of Clinical Chemistry and
Biochemistry, Ljubljana, Slovenia

Turnaround time (RT) is the interval between the arrival time of a
sample to the laboratory and the time of clinical validation of results.
It is an indicator of laboratory quality, which has an impact on
diagnosis and treatment.
Our goal was to evaluate RT of samples received from the
Emergency Department, in a 5 days period and study the workﬂow
in preanalytical, analytical, postanalytical and total phases.

Background-aim

Methods

Each examination procedure must be veriﬁed in order to
guarantee that performance characteristics comply to the intended
scope of the test. There are limited guidelines available on how to
perform analytical part of veriﬁcation for ISO 15189 at the moment.
Upon the start of the veriﬁcation process, one is confronted with
many undeﬁned steps, not mentioned in ISO 15189 or any other
standard. That is why we prepared our own veriﬁcation protocol
which will be explained below. Analyser BN II was veriﬁed by our
protocol.

Data of 385 stat requests were evaluate in an ADVIA 1800
Chemistry System® (Siemens Healthineers). We calculated RT for
each phase and for each of the four time periods studied: 1 (8-11h),
2 (11-15h), 3 (15-20h), and 4 (20-8h). RT was measured in minutes.
Data were processed with Excel 2013.

M375
Veriﬁcation of BN II analyzer according to ISO 15189

Methods
Each step of veriﬁcation must be planned in detail, well
documented, reviewed and written in the veriﬁcation plan for each

Results
49, 80, 125 and 131 samples were analyzed for periods 1, 2, 3 and
4 respectively. Average number of determinations for sample were
six, with the most frequent determinations being glucose, creatinine,
urea, sodium, potassium and chloride in serum samples.
RT average was 24, 12, 12 and 48 minutes, for preanalytical,
analytical, postanalytical and total phases, respectively. For periods 1,
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2, 3 and 4, RT average total was 50, 48, 50 and 40 minutes,
respectively.
Conclusions
During periods when our emergency samples were mixed with
inpatients and Primary Health samples (8-20h), RT was higher,
mostly because of time used in preanalytical phase. During period of
20-8h, in which only stat samples were analyzed and there was less
work load, RT decrease. It is necessary to analyze which factors fall
on preanalytical phase and prioritize stat samples to adapt to
healthcare needs, although RT for stat samples are always less than
60 minutes.
doi:10.1016/j.cca.2019.03.1497

− Androstenedione: Y=0.34X + 1.14
Constant “a” differed from 0, we can state that both methods
present constant differences. The plot slope did not contain the value
1, there are proportional differences. The mean difference leads to a
negative bias. The functional sensitivity concluded that the method
was sensitive up to concentrations of 0.197 ng/mL
− 17-OHP: Y=0.49X + 1.02
The constant “a” differed from 0, we can state that both methods
present constant differences. There are proportional differences
between both methods. The mean difference leads to a positive bias.
Value 0.158 ng/mL is proposed for functional sensitivity.
The MAGLUMI1000® method showed good repeatability and
reproducibility.
Conclusions

M377
Measurement of free testosterone, androstenedione, and 17hydroxyprogesterone: Comparison of current laboratory methods

The results obtained with both methods are not interchangeable,
the reference values cannot be adopted. In addition, proportional and
constant differences were observed. Therefore, new population
reference values should be set using MAGLUMI1000®.

J. Gorrín Ramos, N. López Lazareno, C. González-Mohíno Vázquez De
Ágredos, A. Mata Fernández, M.M. Herranz Puebla
Hospital General Universitario Gregorio Marañón, Madrid, Spain

doi:10.1016/j.cca.2019.03.1498

Background-aim
Testosterone is the main androgen. Its function is to develop
secondary sex features of male. Clinically, it is useful for the diagnosis
and follow-up of hypogonadism, impotence and prostate cancer.
Androstenedione and 17-hydroxyprogesterone (17-OHP) are intermediate metabolites in the synthesis of androgens and estrogens.
Their clinical use is in the diagnosis and follow-up of patients with
congenital adrenal hyperplasia and premature adrenarche. We
compared if a new method of measurement, (MAGLUMI1000®,
SNIBE Co©., chemiluminescence immune assay (CLIA)) is equivalent
to an stablished method (PERSONAL LAB JUNIOR®, DRG international©, enzyme-linked immunosorbent assay (ELISA)) and adaptability of the reference values for 3 study hormones. Repeatability,
reproducibility, and functional sensitivity were also studied.

M378
Analysis of reasons for biological specimens rejection at a
university hospital clinical laboratory
S. Kim
Laboratory Medicine, Ilsan Paik Hospital, Inje University, Republic of
Korea
Background-aim
Preanalytical errors cause decreasing the accuracy of clinical
laboratory results. The purpose of this study was to analysis the
reasons of biological specimens rejections, regarding their rates in
certain test groups, department in our hospital.

Methods
Methods
Serum samples were aliquoted and frozen at –20°C until
processing. Repeatability, reproducibility, and functional sensitivity
were studied using CLIA to determinate the concentration of the 3
study parameters in a quality control (BIO RAD©, Lyphocheck™
immunoassay plus control).
− f-T: 311 serum samples were analyzed (66.6% in men, aged 2-88
years).
− Androstenedione: 131 serum samples were analyzed (71.8% in
women, aged ranging 4-85 years.
− 17-OHP: 150 serum samples were analyzed (82.7% in women,
aged 1 month to 86 years).
Results
− f-T: Y=0.48X + 0.37
Constant “a” contained 0, we can state that there are no constant
differences. The plot slope did not contain the value 1, there are
proportional differences. The mean difference leads to a negative
bias. A value of 0.7 pg/mL is proposed for functional sensitivity

The disqualiﬁed sample type and reasons of errors in the
preanalytical phase were investigated in our laboratory over a 1year period from January 2018 to December 2018. Data
were obtained using an specimen rejection documents and from
the hospital information system. Type of inappropriateness
were evaluated as follows: improper request, incorrect labeling,
improper collection, inappropriate transport, inappropriate specimen
quality.
Results
There were 1,124,081 biological specimens were submitted to
clinical laboratory for 1-year. Among them 164 (0.01%) specimens
were cancelled by the doctor for any reasons, 5,880 (0.52%)
specimens were rejected and taken again due to disqualiﬁed
specimen, and remaining 1,118,037 (99.46%) specimens were
qualiﬁed. Internal medicine, emergency medicine and neurosurgery
were the department having the highest rejection rate. General
ward, emergency room and MICU were the ward having highest
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rejection rate. Hemolysis and clotting were the most common
reasons for specimen inappropriateness.

M380

Conclusions
We analyzed of the disquailiﬁed biological specimens rates and
the reasons. Quality improvement activity based on these results will
reduce the disqualiﬁed sample submission and helps to reduce risk
of patients outcome and improve the quality of clinical laboratory.

Demand management of procalcitonin requests in the biochemistry emergency laboratory
R. Rubio Sánchez, E. Lepe Balsalobre, M.D.M. Viloria Peñas, A. Moro
Ortiz
Virgen de Valme University Hospital, Seville, Spain

doi:10.1016/j.cca.2019.03.1499
Background-aim

M379
An audit of timeliness of urinalysis in a Singapore public hospital
L. Lam, P.H. Pwint, H.F. Lee, A.P. De Quiroz, J. Lee
Department of Laboratory Medicine, Ng Teng Fong General Hospital,
Singapore
Background-aim
Proper collection of urine specimens is important to avoid
contamination, or deterioration of constituents. An increased time
lag between sampling and analysis, and a lack of temperature control
for which urinalysis cannot be performed within 2 hours of
collection, will lower the quality of urinary test results. Our objective
is to explore the preanalytical handling of urinalysis specimens in Ng
Teng Fong General Hospital.
Methods
Retrospective data of 21560 urinalysis performed over 1 year
from November 2016 to October 2016 were retrieved from the
Laboratory Information System. The urine collection time, laboratory
receiving time, whether the urine specimens were refrigerated
before reaching the laboratory and ordering locations were
evaluated.
Results
We found that 91.5% of the specimens were received in the
laboratory within 2 hours of collection and not refrigerated
previously. Another 3.8% of the specimens were delivered from a
nearby healthcare facility. Although the specimens were received
beyond 2 hours of collection time, they were refrigerated prior to
transportation and therefore met the preanalytical quality requirements. The remaining 4.7% of the specimens were received beyond
the 2 hours of collection time and were never refrigerated. Of the
1006 urine specimens that exceeded the quality requirements for
handling, 82% and 18% were from inpatients and outpatients,
respectively.
Conclusions
When compared to the CAP Q-Probes 1997 study, our audit
showed excellent compliance to recommended standards and
quality guidelines. We will continue to monitor and emphasize to
our clinical colleagues the importance of preanalytical handling of
urinalysis specimens.
doi:10.1016/j.cca.2019.03.1500

Procalcitonin (PCT) is produced mainly in the parafollicular cells
of the thyroid and it is one of the most reliable diagnostic markers
for bacterial infection; its level are related to the severity and
mortality of the infectious disease. PCT results greater than 0.5 mg/L
are related to the occurrence of sepsis. The implementation of the
PCT test supposes a high cost because each determination costs 8.71
€.
The objective was to analyze the requests with joint demand of
CRP and PCT, and to implement a protocol with adequacy of the PCT
demand for a better use of the resources of the Emergency
Laboratory.
Methods
Descriptive and retrospective study of all PCT requests received in
the Biochemistry Emergency Laboratory during 2017; a total of 5016
samples were analyzed. CRP and PCT measurements were performed
on a Roche Diagnostics COBAS 8000 analyzer by turbidimetry and
immunoassay, respectively. For the statistical analysis, the MedCalc
program were used. The ROC curve were used to analyze the
diagnostic efﬁciency, as well as the cut-off point.
Results
The ROC curve analysis shows, for a cut-off value of 20 mg/L of
CRP, a sensitivity of 96.80%. The diagnosis of sepsis was conﬁrmed in
29.43% of cases due to elevated CRP and PCT results, and was ruled
out in 21.05% of cases because both determinations were in the
normal range. Only in the 0.48% of the cases studied the CRP results
were normal while the PCT results were pathological.
Conclusions
Based on the published scientiﬁc evidence, we conclude that it is
necessary to implement a protocol to adapt the demand to avoid
unnecessary tests and to make rational use of the laboratory
resources. Because of this, the PCT test should not be performed if
there is no CRP value higher than 20 mg/L, except in cases where
there is clinical suspicion of sepsis. It would also be necessary to
perform the PCT determination, without regard the CRP results, in
neonates and in the ICU samples.
During the time studied, 1080 requests of PCT (21.53%) should
have been canceled. After the implementation of this protocol, the
savings would have been 9406.8€. In addition, the response time of
the emergency laboratory would be reduced because the PCT
determination takes longer to be made, delaying the delivery of the
results.
doi:10.1016/j.cca.2019.03.1501
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Methods

Improving troponin T turnaround time by changing barcode type

We made two pools of plasma: one with patients which INR was
less than 1,5 and another group with INR more tan 1.5. In both pools
were performed hemolysis in vitro adding growing concentration of
Hemoglobin (Hb) from 25 to 2000 mg/dl (25, 50, 100, 200,400,
500,1000,2000). All samples generated were processed in CA-500
(Sysmex®) to obtain basic coagulation tests (PT and APTT).
Differences pre and post hemolysis were evaluated according to
Spanish Minimum Consensus Performance Speciﬁcations (SMCPS).

R. Nar, S. Demir, E. Avcı
Faculty of Medicine, Department of Biochemistry, Pamukkale University,
Denizli, Turkey
Background-aim
Laboratory turnaround time (TAT) is one of the most important
indicators of the quality and effectiveness of laboratory performance.
In this study, we aimed to evaluate the effects of new barcode type
usage for emergency department (ED) on TAT analysis of Troponin T
test T in the emergency department (ED) of university hospital.
Methods
This study was carried out in the Clinical Biochemistry Laboratory
of Pamukkale University in January-December 2018, for Troponin T
test. In July, we started to use new barcode type which has red mark
on the upper side. TAT was calculated in January-June and JulyDecember 2018. TAT was calculated from the time when blood
samples arrived at the laboratory and the time of completion and
reporting of the test.The agreed TAT for Troponin T in our laboratory
is 120 minutes.
Results
Between January-June 2018, total number of analyzed Troponin T
were 14413 and the TAT averages were 114 minutes. During JulyDecember 2018, after new barcode the number of analyzed test was
14087 and the TAT averages were 92 minutes.
Conclusions
Everyday hundreds to thousands of samples (both routine and
emergency) analyse in the Central Biochemistry Laboratory. During
this laboratory workload technicians may be delayed to detect and
analyze emergency samples. TAT time was shortened by increasing
the awareness of technicians with new barcode application.
doi:10.1016/j.cca.2019.03.1502

Results
Both in the INR group b 1.5 and in groupN 1.5, percentage of
change (PC), for TP and APTT, in the different grades of hemolysis,
was lower than that published by SMPC (31% and 24% respectively).
For the TP the maximum change was 6% with a concentration of Hb
of 1 mg/dl whereas for the APTT was 9% with 0.5 mg/dl Hb. No
linear relationship was observed between increased hemolysis and
PC.
Conclusions
Our results have shown that TP and APTT, do not undergo
clinically signiﬁcant changes after hemolysis and question the policy
of rejection of samples published by CLSI guidelines.
Our future goal is investigate effect of hemolysis in patients with
anticoagulant treatment.
doi:10.1016/j.cca.2019.03.1503

M383
Comparison of commercially available 25OHD and 1,25(OH)2D
assays: Experience of pediatric hospital laboratory participating
in DEQAS proﬁciency testing
E. Czekuc-Kryskiewicz, M. Wojcik, B. Paraﬁniuk, E. Skorupa, P.
Pludowski
Department of Biochemistry, Radioimmunology and Experimental
Medicine, The Children’s Memorial Health Institute, Warsaw, Poland
Background-aim

M382
Inﬂuence of hemolysis in basic coagulation parameters
M.F. Calafell Masa, R. Ramos Corralb, M.J. Mallol Poyatoa, S. Marin
Yepesa, M. Martin Villara, M. Prada Ortiza, R. Guillen Santosb, F. Cava
Valencianob
a
Hospital del Tajo, BR Salud, Madrid, Spain
b
San Sebastian de los Reyes, Hospital Infanta Soﬁa, BR SALUD, Madrid,
Spain
Background-aim
Hemolysis is preanalytical incidence with a prevalence around
3,3%. It is the most frecuent cause of rejected samples in the
laboratory. However, hemolysis effect in basic coagulation parameters (prothrombin time (PT) and activated partial thromboplastin
time (APTT)) has been less studied. The aim of our study is evaluate
the inﬂuence of hemolysis in these analytes.

Serum 25OHD is a reliable biomarker of vitamin D status.
Hormonal active vitamin D metabolite - 1,25(OH)2D - is less often
used in clinical practice. Both accuracy and precision are important
factors for proper diagnosis of vitamin D deﬁciency and activity.
The aim of the study was to comprise of methods for serum
determination of 25OHD (automatic CLIA on IDS-iSYS and LIAISON
analyzers) and 1,25(OH)2D (semi-automatic CLIA on IDS-iSYS
analyzer and manual RIA) in pediatric and DEQAS samples.
Methods
The intra- and inter-variability (CVintra and CVinter) of 25OHD
and 1,25(OH)2D measurements on the IDS-iSYS platform in
pediatric samples were calculated. The comparison of the IDS-iSYS
CLIA methods of 25OHD and 1,25(OH)2D determinations with the
LIAISON CLIA and manual RIA methods, respectively, was performed. The accuracy of the CLIA method of 25OHD quantiﬁcation
on the IDS-iSYS was evaluated using DEQAS HPLC and LC-MS/MS
data.
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Results
The CLIA methods of 25OHD and 1,25(OH)2D determinations on
the IDS-iSYS platform were characterized by high repeatability
(CVintra 2.6% and 6.4%, respectively) and reproducibility (CVinter
9.1% and 9.6%, respectively). Measurement of 25OHD concentration
in pediatric and DEQAS samples showed, respectively, 25.7% and
49.4% bias between methods. The comparison of methods of 1,25
(OH)2D determination showed their good compatibility in pediatric
samples (bias of 11.0%).

bilirubin and turbidity and for the veriﬁcation of the rates of
hemolysis, jaundice and lipemia”.
To assess the existence of interferences, the limit used by the
manufacturer (10%) was taken as the maximum admissible error
criterion. The interference was obtained for the following compounds:
amylase, aspartate aminotransferase (AST), direct bilirubin (DBil),
creatinine kinase (CK), alkaline phosphatase (ALP), iron, lactate
dehydrogenase (LDH), lipase, magnesium, phosphorus, potassium,
triglycerides, thyroid antiperoxidase antibodies (ATPO), Anti-receptor
antibodies of TSH (ATSHR), folate, ultrasensitive troponin T (hs-cTnT),
insulin, parathyroid hormone (PTH) and progesterone.

Conclusions
Conclusions
The study indicate high precision of serum 25OHD and 1,25(OH)
2D determinations using CLIA methods on the IDS-iSYS platform. This
made the possibility of their use in clinical practice of pediatric
hospital with maintenance of the highest diagnostic standards. The
disagreement noted between methods of 25OHD determination may
be due to differences in the cross-reactivity with the vitamin D
metabolites.
doi:10.1016/j.cca.2019.03.1504

Working with new analyzers, it is important to study the
dependence of the results of the interference of the hemolysis on
the used differentanalytical techniques, as it has an impact on the
medical decision making.
In clinical practice, it is recommended to determine the hemolytic
index, to detect and quantify the interference by hemolysis, assessing
the possible rejection of samples and providing reliable reports
helping clinicians to interpret the results.
doi:10.1016/j.cca.2019.03.1505
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Study of interference produced by hemolysis in 73 analytical tests

M385

Y. Douhal, V. Benito Zamorano, L.D.M. Rivas Chacón, E. Cuadrado
Galván, G. Sánchez Helguera, V. Cámara Hernández, R. Torrado
Carrión, T. Pascual Durán
Hospital Universitario de Getafe, Spain

Comparison study between two enzyme immunoassay methods
for the determination of mycophenolate acid

Background-aim
One of the main objectives of a clinical laboratory is getting
precise and accurate values. For instance, to quantify the hemolysis,
the study of serum index such as hemolytic one is a widespread
practice. Hemolysis can take place both in vivo and in vitro. The
latter is being the most frequent one. Breaking the red cell can
produce interferences through several mechanisms, altering the
absorption spectrum, by chemical interferences, by release intracellular components and by dilution of the components of the sample.
Due to a change of analyzers, the present hemolysis interference
study is aiming to quantify the possible change in 73 tests performed
by different techniques in such equipment: spectrophotometry,
indirect potentiometric and immunological techniques.
Methods
The tests were performed in a Roche Diagnostics Cobas 8000
equipment following the protocol of the Spanish Society of
Laboratory Medicine (SEQCml): “Procedure for the study of interference by haemolysis, bilirubin and turbidity and for the veriﬁcation of
the rates of hemolysis, jaundice and lipemia”.

Á. Cabrera Argany, M. Kassih Ibrahim, G. Garcia Aguilar, H. Cabrera
Valido, T. Dorta Ramos, A.M. SÁnchez De Abajo, J. Paco Ferreira, T.
HernÁndez Lemes
Las Palmas de Gran Canaria, Complejo Hospitalario Universitario Insular
Materno Infantil, Spain
Background-aim
Mycophenolic acid (MPA) is an immunosuppressant that inhibits
the de novo pathway of guanosine nucleotide synthesis acting as a
reversible and uncompetitive inhibitor of inosine monophosphate
dehydrogenase, reducing the intracellular reserves of guanosine
nucleotides and blocking the lymphocyte proliferation
It is administered as mycophenolate, a prodrug that is metabolized at the liver to the active substance, MPA. Renal, hepatic or
cardiac transplant patients usually receive MPA along with another
immunosuppressant, however it is also used as monotherapy for the
treatment of autoimmune diseases. the low frequency of adverse
effects makes the MPA very useful, especially in the pediatric
population.
The aim of our study is to evaluate the interchangeability of MAP
levels, measured by enzyme immunoassay technique in two different
analyzers: AU-680 (Beckman Coulter®) and Cobas C 501 (Roche®).
Methods

Results
The results were compared with those reported in the inserts
provided by Roche Diagnostics of the different techniques. The tests
were performed in a Roche Diagnostics Cobas 8000 equipment
following the protocol of the Spanish Society of Laboratory Medicine
(SEQCml): “Procedure for the study of interference by haemolysis,

82 serum samples, mainly from pediatric nephrology service
patients, were recollected. serum MPA levels were measured in both
analyzers. First, from every serum sample an aliquot was frozen and
another sent to an external laboratory and analyzed in the same
week of its recollection in the Cobas C 501 (Roche®). Then all the
frozen aliquots were thawed and analyzed all together in our AU-680
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(Beckman Coulter®) analyzer. Bothe analyzers had a working range
of 0.3-10 ug/mL.
Following the 2011 recommendations of The Spanish Society of
Laboratory Medicine (SEQC) for methods comparison studies,
Passing Bablok regression and Bland Altman plot were obtained
using MedCalc statistical software.

ordinate in the origin -134 (CI95%: -33, -234). The CI95% of the
values in the ordinate in the origin did not contain the zero value.
The CI95% of the values of the slope did not contain the value 1.
We observed a mixed SE in the evaluated procedure (constant
and proportional). We estimated the SE starting from the slope value
(b) being 3.17%.

Results

Conclusions

We obtained the following results: Bland Altman plot with
mean= 0 ± 0.81 ug/mL and Passing Bablok regression equation Y
= -0.32 ± 1.17X where Y= AU-680 and X= Cobas C 501

According to the differences analysis there is a constant and
proportional SE. On the other hand the CI95% of the values of the
slope and ordinate in the origin indicate that the evaluated
procedure provides signiﬁcantly different values to the comparison
procedure, having also constant and proportional systematic
differences.
The SE calculated is lower than that recommended in the
speciﬁcations according to the SEQCML for NT-proBNP (4, 72%), we
can consider it acceptable for the evaluated method.
The constant SE cannot be corrected, but the proportional SE can
be minimized changing the calibrators or the process of calibration.

Conclusions
Although according to the statistical results, there is a proportional and constant differences between the two analyzers, we
consider them clinically insigniﬁcants, and we can conclude that
both analyzers are interchangeable.
Thanks to those results, our laboratory can carry out the
measurement of all the immunosuppressants used in renal
transplanted patients, becoming the reference kidney transplantation hospital in our province.
doi:10.1016/j.cca.2019.03.1506
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doi:10.1016/j.cca.2019.03.1507
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Use of haemolysis as a quality indicator of pre-analytical
processes

S. Esteve Poblador, A. Vílchez Rodríguez, J. González Cantó, M. Ortuño
Alonso, F. Javier Lirón Hernández
Hospital Universitario La Ribera, Alzira, Spain

D.H. Heredero Jungb, S. Elena Pérezb, F. Marqués Garcíab, C. Agulló
Rocab, A. Alonso Pradab, M.J. Aldegunde Rodríguezb, L. Rollán Mansoa
a
Clinical Laboratory Service, Álvaro Cunqueiro Hospital, Vigo, Spain
b
Clinical Laboratory Service, University Hospital of Salamanca, Salamanca, Spain

Background-aim

Background-aim

N-terminal natriuretic peptide (NT-proBNP) assay is useful in
diagnosis, prognosis and monitoring patients with heart failure.
Our goal was to verify the speciﬁcations of systematic error (SE)
provided by the manufacturer, for a new procedure used in serum
NT-proBNP test values.

Quality indicators concerning haemolysis in pre-analytical processes are contemplated in consensus documents nowadays. Several
of these documents propose a maximum level of 0.5 g/L as a
landmark to establish the quality indicator. This cut-off point may be
too high to be able to evaluate the haemolysis.
Our hospital receives samples from all over the province, which
means there are several collection points which need to be evaluated.
We try to obtain a way to ﬁnd a suitable indicator for each laboratory.
Our aim is to establish cut-off points in the level of haemolysis to
serve as internal quality indicators, taking the clinical signiﬁcance of
ananalytes into account.

Study of the bias of a measurement procedure

Methods
The analizer used have been the IMMULITE® 2000 (Siemens
Healthineers), for comparison procedure; and the ADVIA Centaur
XP® (Siemens), for evaluated procedure.
The NT-proBNP test was done by chemiluminescent
immunometric assay.
For the study of veracity 50 samples of patients were processed
along various series, following the protocol by the Sociedad Española
de Medicina de Laboratorio (SEQCML).
Results
Study of veracity was made using 2 methods:
Differences analysis: we obtained an average value the relative
differences of -34 pg/mL (CI95%: -98, -287). The 95% conﬁdence
interval (CI95%) of the average of the absolute and relative
differences did not include the zero value.
Lineal regression analysis: we obtained a correlation coefﬁcient
(r) of 0.992, making the selected value intervals, being greater than
0.975. The obtained slope was 0.968 (CI95%: 0.944, 0.993) and the

Methods
As a starting point, haemolysis in our laboratory was assayed to
determine the cut-off points of each analyte, according to the recent
documents about harmonization. We studied both the analytical and
biological variabilities, establishing three intervals for each parameter (1. below the analytical cut-off, 2. between the analytical and
biological cut-off and 3. over the biological cut-off).
To perform the study, we built a database of 28475 samples of
patients from the 40 collection points in our province (labeled
alphabetically from A to AN). These laboratory requests include
potassium (K), lactate dehydrogenase (LDH), folic acid (FOL),
aspartate aminotransferase (AST) and alanine aminotransferase
(ALT). We calculated the percentages of samples cointained in each
of the three haemolysis intervals for the ﬁve parameters.
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Results
For LDH, we found out that, being the average result in the
second interval around 10-11% for most of the collection points, the
percentage of some of them exceeded this value (AA: 27.38%, AB:
28.31%, AI: 35.08%, J: 35.8%, S: 41.46%). The results for K are quite the
same, as the intervals are similar to those of LDH. The cut-off points
of FOL, AST and ALT are higher, so they provided no successful way
to ﬁlter the samples.
Conclusions
Haemolysis levels for LDH and K in the second interval are good
indicators, as they are affected soon by increased levels of
haemoglobin. This kind of study can lead to improvements in the
performance of those collection points which need it, applying the
corrective measures considered.
doi:10.1016/j.cca.2019.03.1508

M388

the ordering locations, we found the hemolysis rate to be highest
from Emergency (12 – 17%), followed by ICU (9 – 15%), Inpatient
Wards (10 – 13%) and Outpatient Clinics (6 – 10%). In terms of
absolute number, the most hemolyzed samples come from Inpatient
Wards (56%), followed by Outpatient Clinics (34%), Emergency (6%)
and ICU (4%).
Conclusions
Our ﬁndings were consistent with other published data showing
Emergency department hemolysis to be much higher than the ASCP
2% benchmark. However, we were concerned to discover similarly
unsatisfactory hemolysis rate across all locations. Further analysis
showed with the exception of the staff clinic, all other inpatient
wards and outpatient clinics were unable to meet the desired
benchmark. Although we were somewhat comforted that grossly
hemolyzed specimens, which posed the greatest challenge to
interpretation of patients’ results, was at a much lower rate of about
0.2%, we acknowledged there is abundant room for quality and
process improvement.
doi:10.1016/j.cca.2019.03.1509

An audit of sample hemolysis rate in a Singapore public hospital
M389
L. Lam, S.N. Devi, N.W.T. Ong, E.X. Foo, J. Lee
Department of Laboratory Medicine, Ng Teng Fong General Hospital,
Singapore
Background-aim
Haemolysed specimens delay clinical laboratory results, proliferate unnecessary testing, complicate physician decisions, injure
patients indirectly, and increase healthcare costs. In vitro hemolysis
is a more frequent phenomenon compared to in vivo and occurs
from poor sample collection. This causes unnecessary sample
rejection and thus poses a major challenge in hospitals. According
to American Society for Clinical Pathology (ASCP), a hemolysis rate of
2% or less is considered the benchmark of best practice.
Our objective was to perform the ﬁrst audit of sample hemolysis
rate in our 3-year old general hospital. Locations with higher than
acceptable haemolysis rate will be highlighted and communicated to
the respective unit leaders to generate awareness and identify
process improvement opportunities.

Comparative study of two methods for the determination of
plasma proteins
I. Peral Camacho, M.D.M. Viloria Peñas, E. Lepe Balsalobre, A. Moro
Ortiz
University Hospital Virgen de Valme, Seville, Spain
Background-aim
Inﬂammatory processes, neoplastic alterations or immunological
disorders can be diagnosed and followed by quantiﬁcation of the
corresponding plasma proteins. These proteins are called acute phase
proteins and among them are ceruloplasmin, la1-antitrypsin or
haptoglobin as positive acute phase proteins or prealbumin as a
negative acute phase protein.
The objective was to compare the results obtained from
ceruloplasmin, 〈1-antitrypsin, haptoglobin and prealbumin in two
teams in order to substitute one method for another in our hospital.

Methods

Methods

All specimens analysed on our lab automation system over 9
months (1 Sep 2017 – 31 May 2018) was extracted from Abbott
Middleware – Data Innovations Instrument Manager. The data is
then sorted according to the hemolysis index into non-hemolyzed,
slightly hemolyzed, hemolyzed and severely hemolyzed categories
using Microsoft Excel. The data is further categorized according to
the ordering locations such as Emergency, Inpatient Wards, Outpatient Clinics and Intensive Care.

We analyzed, consecutively and in parallel, 100 serum samples
from hospitalized patients, outpatients and primary care. The
samples were processed in parallel and to minimize the preanalytical
error, the analysis was carried out in the two teams following a
sequential order: ﬁrst they were processed in the BNII System
analyzer (Siemens) (which uses nephelometry as a measurement
method) and subsequently in the Cobas 8000 analyzer (Roche)
(immunoturbidometric method)
The correlation between the two methods was established with
the Pearson coefﬁcient (r). Linear regression was also obtained by
Passing-Bablok, and differences were assessed with a Bland-Altman
scatter plot, as well as their respective 95% conﬁdence intervals (CI).

Results
A total of 211,891 sample data were collected and analysed. We
noted 23,272 samples were hemolyzed giving an overall hemolysis
rate of 11%. The overall hemolysis rate ranged from 10.4 – 11.8%
throughout the study period. Our slightly hemolyzed rate ranged
from 8.2 – 9.1%, whereas hemolyzed rate ranged from 2.1 – 2.6%. The
grossly hemolyzed rate ranged from 0.15 – 0.21%. With regards to

Results
The comparison included the folowing results: the correlation
coefﬁcient was 0,9476 (0,9221 a 0,9650) for ceruloplasmin, 0,9535
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(0,9308 a 0,9688) for prealbumin, 0,3262 (0,1334 a 0,4953) for 〈1antitrypsin and 0,9800 (0,9700 a 0,9868) for haptoglobin.

performed on the blood samples and compared between the
different methods of transport. Finally, the phlebotomy technique
was observed at the ED (9 blood extractions).

Conclusions
Results
Based on the obtained values we can conclude that there is a
good correlation between both instruments for all parameters
evaluated except in the case of 〈1-antitrypsin, so it would be
necessary to apply a change in the current reference values to
minimize the systematic error.

The blood samples that were transported manually had a lower
haemolysis frequency than those transported by pneumatic tube
(13% less at the ED and 6% at the UCI). Some aspects of the
phlebotomy technique could be improved (sample homogeneization,
patient identiﬁcation etc).

doi:10.1016/j.cca.2019.03.1510
Conclusions
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Interference by haemolysis, who is to blame?
A. Madurga Hernándezg, P. Salas Gómez-Pablose, X. Martinez
Asensiof, A. Valdés Castielloi, S. Reyes Medinab, A. Arizmendi Demayd,
M. Ballesterosh, J. Tost Vallsc, S. Martinez Martineze, V. Camacho
Guilléna
a
Coordinació de Processos de Suport, Comunicació i Recursos Humans,
Catlab, Terrassa, Spain
b
Coordinacio Infermeria i Seguretat del Pacient, Consorci Sanitari de
Terrassa, Terrassa, Spain
c
Coordinacio Seguretat del Pacient, Consorci Sanitari de Terrassa,
Terrassa, Spain
d
Director d’Ambit d’Atenció al Malalt Crític i Urgent, Consorci Sanitari de
Terrassa, Terrassa, Spain
e
Extra Analitica, Catlab, Terrassa, Spain
f
Informatica, Catlab, Terrassa, Spain
g
Laboratori d’Urgències CST, Catlab, Terrassa, Spain
h
Qualitat, Consorci Sanitari de Terrassa, Terrassa, Spain
i
Urgencias, Consorci Sanitari de Terrassa, Terrassa, Spain
Background-aim
Haemolysis is an important interference factor that has to be
considered as a security patient problem. It might lead to false laboratory
results, plus might need to repeat phlebotomy and cause a delay in
completing the laboratory analysis. At our laboratory, we measure the
haemolysis index (H-index) via an automated system (Cobas6000,
Roche Diagnostics). Measuring the percentage of samples that present
haemolysis is one of our quality control indicators. The H-index is
assessed with bychromatic measurements at 570/600 nm and is reported
in arbitrary units. At the Consorci Sanitari de Terrassa, the prevalence of
samples with haemolysis is higher than the other two hospitals that we
work with (on average 11% during 2018). Causes for haemolysis are
diverse and can occur at many points during sample processing,
therefore a multidisciplinary approach has been used to review them.
Methods
An intern and extern serum index quality control was measured
on a weekly and monthly basis respectively. At the laboratory, the
centrifuges have been re-calibrated and centrifugation conditions
have been reviewed (Heraeus Megafuge1.0). In collaboration with
the Emergency Department (ED) and the Intensive Care Unit
Department (ICU), the effect of the pneumatic tube system transport
has been studied. Blood samples were transported from the ED and
ICU to the hospital laboratory manually by hospital staff (60 patients
for ED and 90 patients for ICU) or with a pneumatic tube system (98
patients for ED and 180 patients for ICU). The H-index studies were

We observed a higher haemolysis frequency when the samples
are transported by pneumatic tube compared to those transported
manually. To reduce the impact of the transportation via pneumatic
tube system, padding for the containers has been implemented. Also,
nurse training in phlebotomy planned.
doi:10.1016/j.cca.2019.03.1511
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Accuracy enhancement of HDL-cholesterol tests applying the
reassigned calibrator value from NIST SRM 1951C
D. An, D.H. Lee, Y. Hwang
Department of Laboratory Medicine, Seegene Medical Foundation, Seoul,
Republic of Korea
Background-aim
Because the HDL cholesterol (HDL-C) test is used to predict the
risk of cardiovascular disease, its accuracy is very important. We
participated in the accuracy-based proﬁciency tests (ABPT) program
of CDC LSP, CAP ABL, Korea Institute of Clinical Quality Assurance, for
the evaluation of metrological traceability during geological surveys.
The accuracy criteria for all the programs were fulﬁlled, but a
positive bias of 3 - 5% was observed for HDL cholesterol, and there
was a bias difference in each calibrator lot. Hence, we tried to
reassign the value of the calibrator using the NIST SRM (Standardized
Reference Material), and evaluated whether the HDL-C test bias (%)
was improved.
Methods
HDL-C tests were performed using the Hitachi 7600-210 (Hitachi,
Japan) analyzer using Cholestest N HDL (Sekisui, Japan) reagents and
calibrated with Cholestest N Calibrators. The analyzer was calibrated
using two-level NIST SRM 1951c materials, whose concentrations
were 41.0 ± 0.9 mg/dL and 64.9 ± 1.7 mg/dL. The original calibrator
(concentration: 58.2 mg/dL) was measured 10 times to calculate the
reassigned value. Fourteen standard materials provided by the
Korean CDC (KCDC) were analyzed in the system calibrated using
the original and reassigned calibrator values. Additionally, the
concentrations of LSP materials from US-CDC were measured and
compared with the reference values of LSP materials.
Results
The mean reassigned values of original calibrator using NIST SRM
level I, level II, and both level I / II were 56.6, 53.7, and 54.7 mg/dL.
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When the standard materials provided by KCDC were analyzed, the
mean bias (%) of the results using 3 reassigned calibrator values and
those using original calibrator value were 1.8%, -4.8%, 0.2%, and 6.8%.
The mean bias (%) of the results using reassigned calibrator values
decreased from 4.1% to -1.0%, as compared to those using original
calibrator value, when the three LSP materials from US-CDC were
analyzed. The trends of HDL accuracy-based proﬁciency tests shifted
from a positive bias to negative bias, as the reassigned calibrator
values were applied.
Conclusions
The bias (%) from the target value in the HDL-C test was
improved using the reassigned calibrator values obtained using NIST
SRM. However, it is necessary to reset the calibrator value if the
calibrator lot has changed.
doi:10.1016/j.cca.2019.03.1512

Conclusions
Preanalytical stability of ACTH is effected by observational period
after centrifugation and separation of aliquots within K3 – EDTA
plastic tubes post centrifugation.
doi:10.1016/j.cca.2019.03.1513
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Recent progress in the production of health-related certiﬁed
reference materials by the joint research centre
L. Deprez, S. Boulo, E. Monogioudi, G. Auclair, S. Mazoua, H.
Schimmel, I. Zegers, S. Trapmann
European Commission, Joint Research Centre (JRC), Geel, Belgium
Background-aim

M392

N. Bekaia
Research Institute of Clinical Medicine, USA

The European Commission’s Joint Research Centre (JRC) produces
reference materials which are tailored to meet the needs of European
policy in various ﬁelds including health applications. Certiﬁed
Reference Materials (CRMs) for In-Vitro Diagnostics (IVD) are
essential for the development of reference systems for the standardisation of routine IVD measurements and their use is required by
the EU IVD Regulation (EU) 2017/746.

Introduction

Methods

Adrenocorticotropic hormone (ACTH) is sensitive to temperature
and observation timing. The pre-analytical stability of ACTH was
carried out in two groups of patients; one cohort of patients
comprised of healthy volunteers, whilst another cohort included
patients with renal failure and Adison disease. The impact of
observational timing and the signiﬁcance of plasma separation from
formed elements after centrifugation was assessed.

The production of CRMs for protein IVD is a challenging process
which requires investigations on several parameters such as the
availability of raw materials, commutability, stability, the level of the
analyte of interest, and the strategy for assigning a certiﬁed value.
The JRC develops several CRMs in close collaboration with the IFCC
working groups.

The impact of observational timing on the preanalytical stability
of adrenocorticotropic hormone (ACTH)

Results
Methods
During the three month a total of 24 patients were analyzed using
Electrochemiluminescent immune assay (ECL) , One cohort of
patients included 10 volunteers , whilst another the total of 14
patients: 9 patients with renal failure and 5 patients with Adison
disease. Two blood samples were obtained from both cohort of
patients. Specimen were immediately centrifuged after blood
collection. The pre-cooled sampling tubes were used. The samples
were analyzed at two points: immediately and after 2 hours of
storage at 22C temperature. Centrifuged blood samples (12 sample)
was kept in K3 - EDTA sampling tubes , whilst some plasma (12
sample) was moved into clean tubes .The content of ACTH was
measured in both type of tubes - immediately and after two hours.
Results
The concentration level of ACTH kept in K3 - ETDA plastic tube
has decreased between initial measurement and measurement taken
2h post centrifugation by 2.5%.On the other hand, neither time nor
temperature had any effect on hormone concentration levels kept in
clean tubes. The difference in change between these two groups was
15 %.

To support measurement standardisation of biomarkers for the
early detection of Alzheimer’s disease, the JRC released a panel of
three pooled liquid frozen cerebrospinal ﬂuid materials with
different levels of amyloid-ß 1-42 (Aß1-42). The CRMs were
characterised with reference methods based on isotope dilution
mass spectrometry and the certiﬁed Aß1-42 mass concentrations
with the associated expanded uncertainties were 0.45 ± 0.07 ⎧g/L
in ERM-DA480/IFCC, 0.72 ± 0.11 ⎧g/L in ERM-DA481/IFCC and 1.22
± 0.18 ⎧g/L in ERM-DA482/IFCC.
In the ﬁeld of autoimmune disorders the CRM ERM-DA483/IFCC
was produced from a plasmapheresis sample of a patient diagnosed
with vasculitis. This material was certiﬁed for the mass concentration
of the immunoglobin G proteinase 3 anti-neutrophil cytoplasmic
autoantibodies (IgG PR3 ANCA) and the certiﬁed value with the
associated expanded uncertainty was 270 ± 29 mg/L.
Building on a long tradition in the development of CRMs for the
catalytic activity concentration of enzymes, a new CRM for
pancreatic amylase will be produced. As a ﬁrst step in the process a
commutability study was performed on ﬁve candidate materials. The
outcome of this study showed which matrix composition is the most
suitable for the new CRM to ensure its commutability for several of
the routine IVD methods.
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Conclusions

Conclusions

The JRC continues the development of new CRMs for biomarkers
in various clinical ﬁelds including Alzheimer’s disease, autoimmune
disorders and cardiovascular diseases.

We conclude that successful Total Lab Automation demands a
holistic approach, including LIS and HIS order request redesign.
doi:10.1016/j.cca.2019.03.1515

doi:10.1016/j.cca.2019.03.1514
M395
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Is sample type associated with high hemolysis index?
Redesigning the laboratory information system and the sample
request process are prerequisites for total lab automation in
hospital settings
J.M. Gillisb, A. Albersenb, I. Zwiersa, C.M. Cobbaertb
a
CHIZ interim management & coaching, Oldemarkt, Netherlands
b
Department of Clinical Chemistry and Laboratory Medicine, Leiden
University Medical Center, Leiden, Netherlands
Background-aim
Until recently about 10 diagnostic laboratories in our hospital
used the same Laboratory Information System (LIS; GLIMS8).
Because each laboratory had set up its own LIS, there was no
uniformity and no exchange of specimens across the local lab
departments was possible. Creating a common LIS with uniform
architecture that enables sample & data logistics across the lab
departments and guarantees complete sample track & trace for all
labs was necessary to support the recently implemented Total Lab
Automation in the complex clinical lab environment of an academic
hospital.
Methods
It was decided to conﬁgure a whole new LIS, i.e. GLIMS9, which
supports it all.
Results
Regarding the architecture of the LIS, both speciﬁc and general
requirements were formulated. Major starting points were: middleware is not allowed unless there is added value for patient
diagnostics; establishment of the Master-Slave concept, with the LIS
as master and automated analyzers and track system as slaves; full
track & trace on samples along its entire hospital trajectory; a central
reception for all samples; a LIS conﬁguration which reﬂects the
actual routing of samples and processes in the total test process. An
entirely new aspect in the setup of the LIS as Master was the
management of a ﬂexible track system connected to multiple preand post-analytical modules, and to several 24/7 analyzers. Important in the conﬁguration of the middleware of the track was to keep
it manageable. In the LIS over 10,000 tests were conﬁgured for all
laboratories, with most of the samples being routed via the track. By
using ‘group codes’ for tests where the routing on track is identical
the conﬁguration was simpliﬁed, resulting in about 1,000 tests
conﬁgured in the middleware. Beyond the GLIMS redesign, the entire
specimen request process, from digital order management in the
Hospital Information System (HIS) till reporting of the test results in
the HIS, was reconﬁgured and simpliﬁed. Other improvements were
synchronization of the phlebotomy sampling time to allow accurate
calculation of Total Turn-Around-Times and registration of nonconformities near the patient.

N. Nikolac Gabaj, M. Miler, J. Culej, L. Milevoj Kopcinovic, A. Unic, A.
Vrtaric, A. Topic
Department of Clinical Chemistry, Sestre milosrdnice University Hospital
Center, Zagreb, Croatia
Background-aim
Haemolysis is the most common preanalytical error and leading
cause of sample rejection. In order to decrease proportion of
haemolysed samples, all potential contributors to haemolysis have
to be controlled. In this study we aimed to investigate the possible
association between sample type and haemolysis index.
Methods
Information on sample type and haemolysis index (H) was
collected retrospectively from laboratory information system for all
samples admitted at the biochemistry department in 2018. Sample
type was classiﬁed as follows: VS (venous serum with clot activator),
OP (FX sodium ﬂuoride/potassium oxalate plasma), HP (lithium
heparin plasma), EP (K2EDTA plasma) and CS (capillary serum with
clot activator); all sampled in VACUETTE®, Greiner Bio-One,
Kremsmuenster, Austria. H index was measured on Architect c8000
(Abbott Laboratories, Abbott Park, Illinois, USA) according to
manufacturer’s declarations. Samples were considered haemolysed
if H index was N 0.5 (free Hb N 0.5 g/L). Difference in proportion of
haemolysed samples between sample types was tested using chisquare test. P level b0.05 was considered statistically signiﬁcant.
Results
Out of 196,122 samples analysed in biochemistry department in
2018, 7.1% of hemolysed samples were identiﬁed with constant
monthly percentage ranging from 6.1% to 7.3%. Statistically signiﬁcant difference was identiﬁed according to sample type (Pb0.001).
The highest percentage of haemolysed samples was obtained for CS
samples (4482/8752; 51.2%), followed by OP (2175/13772; 15.8%),
HP (65/790; 8.2%), VS (7099/171511; 4.1%) and EP (44/1297; 3.4%).
Conclusions
The highest proportion of haemolysed samples was identiﬁed for
capillary serum and oxalate plasma samples. Since oxalate plasma is
used exclusively for glucose measurement and glucose is not
sensitive to haemolysis interference, this ﬁnding doesn’t require
corrective actions. Problem of poor quality of capillary samples on
paediatric and neonatology ward, on the other hand, requires urgent
targeted efforts to reduce haemolysis.
doi:10.1016/j.cca.2019.03.1516
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ONE-month stability of B-type natriuretic peptide (BNP) in frozen
samples using the lumipulse assay
b

c
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V. Ramos-Arenas , V. Campos-Rodríguez , P. Pérez-Cañadas , C.
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a
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b
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c
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X. Tejedor Ganduxé, J. Minchinela Girona, M. Granada Ibern, J.
Barallat Martínez De Osaba, A. Leis Sestao, A. Martínez Iribarren, C.
Morales Indiano, M. Llopis Díaz
Laboratori Clínic Metropolitana Nord-Hospital Universitari Germans
Trias i Pujol (Institut Català de la Salut), Spain

Background-aim

Background-aim

Natriuretic peptides [B-type natriuretic peptide (BNP) and Nterminal pro-BNP (NT-proBNP)] are useful biomarkers for diagnosis
and prognosis of heart failure (HF). Stability of BNP assays must be
examined, because there appears to be assay dependence, according
to IFCC recommendations. Due to results reported about the BNP
stability in frozen samples are controversial, the purpose of this
study was to evaluate its stability in frozen plasma EDTA samples (20 °C) after a period of 30 days, without the addition of protease
inhibitors, measured with a Lumipulse G BNP assay.

The main objective of the clinical laboratory is to provide results
of clinical utility, so it is essential to demonstrate the comparability
of the results whenever an analyte can be measured in more than
one analytical system as in many laboratories, which use different
instruments in series for the determination of the same parameter.
They must ensure at all times the interchangeability of the results
over appropriate intervals, to ensure correct interpretation.
Verify the comparability of results between 3 HPLC analyzers, for
direct quantiﬁcation of HbA1c.

Methods

Methods

Blood samples were drawn into blood tubes containing ethylenediaminetetraacetic acid (EDTA), in two groups: group A, including 6
apparently healthy individuals, and group B, including 5 patients
admitted to the Internal Medicine Department with HF. After
centrifuging immediately, baseline plasma BNP levels were assayed
within 30 minutes from blood collection and one aliquot was frozen
at -20 °C until tested 1 month later. BNP levels were measured
on a LUMIPULSE G 600II analyser (Fujirebio), based on a
chemiluminiscence immunoassay.
A change was considered signiﬁcant when percent deviation (PD
%) from baseline BNP level, deﬁned as 1.65*CVA (analytical variation
coefﬁcient), was higher than 4.8% and 4.1% in groups A and B,
respectively. Analysis of results was performed according to the
criteria proposed by the SEQC-ML. Statistical analysis were performed using SPSS v. 21.0.

Based on the EP31-A-IR protocol of the Clinical and Laboratory
Standard Institute (CLSI), the test was performed on 3 HA8180
analyzers (Menarini, Akray) with 2 analytical series in which patient
samples were used at representative values (sample A and sample B)
for the evaluation of HbA1c. The 2 levels of internal control (QCI)
supplied by the manufacturer were used as control material,
ensuring its commutability at all times.

Results
Baseline BNP levels ranged from 4.5 to 13.6 pg/mL [mean
(standard deviation (SD): 10.1 pg/mL (3.5)] in group A and from
65.3 to 1598.6 pg/mL [mean (SD): 606 pg/mL (546.5)] in group B.
At -20°C, BNP levels remained stable within 30 days from
collection until measurement in both groups. PD for samples at
-20°C was -4.7% in samples of patients with physiological BNP levels
(group A) and 3.4% in samples with pathological BNP levels (group
B).
Conclusions
BNP levels in frozen plasma samples, without protease inhibitors,
remain stable at physiological and pathological levels for up to 1
month from collection, as manufacturer recommends. Our study
support that freezing of plasma samples is an alternative solution
when BNP cannot be measured in the ﬁrst hours from blood
collection.

Veriﬁcation of the interchangeability of glycosylated hemoglobin
results (% HBA1C) by high performance liquid chromatography
(HPLC)

Results
The results for samples 1 and 2 analyzed in the 3 analyzers shows
that the number of replicates required based on the calculated
parameter was 15. The acceptability criteria was based on biological
variability (CVwithin-subject) of the HbA1c in healthy individuals.
The analytical quality speciﬁcations for the allowable difference
between analytical systems in our laboratory organization should be
set at desirable levels of 2/3 CVwithin-subject (CVwithin-subject*2/
3=1.85*2/3=1.23%).
The sample A showed an average of the results for each
instrument of 5.78% and the sample B showed an average of
10.83%. And the calculations corresponding to range and range
rejection limit were 0.00764 and 0.061 respectively for the sample A
and 0.02124 (range) and 0.1144 (range rejection limit) for the
sample B.
Conclusions
In this parameter studied, the calculated range has been lower
than the range rejection limit, so that the 3 instruments provide
results comparable to the evaluated concentration and the comparability of the methods is considered acceptable, given the known
underlying bias between the analyzers.
doi:10.1016/j.cca.2019.03.1518
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Reducing the viral load and early infant diagnosis results’
turnaround time in northwestern province, Zambia
A. Temboe, J. Bandaa, S. Musondae, I. Kabongua, H. Kassimd, M. Zuluc,
H. Lumanob
a
Laboratory Department, Solwezi General Hospital, Zambia
b
Technical Unit, JSI-SAFE HQ Ofﬁce, Lusaka, Zambia
c
Technical Unit, JSI-SAFE, Ndola Ofﬁce, Copperbelt, Zambia
d
Technical Unit, JSI-SAFE Solwezi Ofﬁce, Zambia
e
Technical Unit, PCI-HLAB Project, Lusaka, Zambia

Unlike hard copy transmission of VL/EID results via motorcycles,
using the electronic results enabled the clinicians and clients to
immediately have access to the results soon after the specimen is
processed and authorized – reducing the turnaround time to the
shortest possible time.
Conclusions
Electronic transmission of VL/EID results system greatly reduced
the turnaround time and allowed prompt informed decisions to be
made by clinicians. It is recommended however, that both methods
of results transmission be used concurrently as they supplement
each other very well.

Background-aim
doi:10.1016/j.cca.2019.03.1519
Viral load (VL) is recommended as the preferred monitoring
approach to determine the performance of Combined Antiretroviral
Therapy (cART) in HIV-infected individuals. According to the Zambia
Consolidated Guidelines for Treatment and Prevention of HIV
Infection (ZCG) 2018, the ﬁrst VL is done at 6-months post-initiation,
and if VL is less than 1000 copies/ml, 12-months post-initiation and
every 12 months, if it remains below 1000 copies/ml. VL monitoring
for HIV-infected pregnant and breastfeeding women is done at
baseline for known HIV positives. Henceforth, VL to be done every 6
months during pregnancy and breastfeeding period. However, if VL is
greater than 1000 copies, a repeat VL is done at 3 months following
enhanced adherence counseling, until suppression is achieved or the
cART regimen is switched.
Early Infant Diagnosis (EID) of HIV is done in children below 24
months of age born from HIV-positive mothers. In Northwestern
province, like Viral Load, EID is done at the Polymerase Chain
Reaction (PCR) Laboratory at Solwezi General Hospital through the
use of Dry Blood Spot (DBS) specimen. According to ZCG 2018,
Nucleic Acid Test (NAT) is a preferred test for EID because NAT is a
Point of Care Test (POC) and can be accessible at the point of service
delivery and offer same-day results. Nevertheless, due to the
unavailability of POC NAT, DBS specimen are sent to the PCR
Laboratory for processing. DBS specimen are collected from HIV
Exposed Infants (HEI) at birth, 6 weeks, 6 months, 9 months, 12
months, 18 months, 24 months and 6 weeks after complete
breastfeeding cessation.
All these DBS and VL specimen are sent to the PCR Laboratory for
processing. The turnaround time for these tests results is crucial in
management of clients, more especially the HEIs. This is because
clinicians’ decisions are solely dependent on these results. The
objective of this study was to assess the impact of electronic VL/EID
results transmission in reducing the turnaround time in Northwestern province of Zambia.
Methods
Direct inward system access (DISA) service at the PCR Laboratory
was used to populated VL/EID results recently processed. The
password encrypted Excel Workbooks for both VL and EID results
raised from the DISA service were shared with responsible Clinicians
and Data Entry Clerks (DECs) via email and WhatsApp group
platform. Unsuppressed VL and DBS Detected spreadsheets are
separated and colored red for quick intervention.
Results
From an average turnaround time of 30 days when using the
motorcycles, the turnaround time of electronic results reduced to
less than 5 days – to allow sample preparation and processing.
Otherwise, electronic results transmission can take less than 1 hour.

M399
Impact of analytical interference on serum melatonin levels
D. Terzievaa, D. Arabadzhiyskaa, D. Terzievb
a
Department of Clinical laboratory, Faculty of Pharmacology, Medical
University, Plovdiv
b
Second Department of Internal Medicine, Gastroenterology Section,
Faculty of Medicine, Medical University, Plovdiv
Background-aim
One of the leading source of errors which impact clinical
laboratory results encounter at the pre-analytical phase of testing.
Factors as sample collection, improper handling, drugs, hemolysis,
lipemia may inﬂuence the test result. Melatonin is a principal
secretory product of the pineal gland. The hormone secretion is
stimulated by darkness and inhibited by light so that is called “the
hormone of darkness”. The data about analytical interference of
hemolysis, bilirubin and triglycerides on serum melatonin concentrations are scarce. The aim of our study was to evaluate the effect of
this factors on serum melatonin concentrations.
Methods
Venous blood samples were collected from ﬁve clinically healthy
subjects. Two tubes venous blood were taken from each patient. The
ﬁrst tube was centrifuged and serum was obtained. Serum was
spiked with increased concentrations of bilirubin (Bilirubin standard,
cat. N°S-106, Cormay) and triglycerides (Triglycerides standard, cat
N° S-113, Cormay). For hemolysis making, the second tube was
mixed for 30 min. (Schüttelfrequnz, Germany). Free hemoglobin was
measured on spectrophotometer (Specol 11, ref. range: up to 40 mg
%). Measurement of serum melatonin was performed using ELISA kit
(IBL, Hamburg, Germany) and Sirio S microplate reader (SEAC, Italy).
Results were compared to baseline values and bias (%) was
calculated.
Results
Serum with hemolysis showed decreased melatonin concentrations in all tested samples (bias: -59.5 - -85.4%). The bilirubin
interference is: at spiked concentration with bilirubin 8.267 ⎧mol/l
– bias + 2.95% and with bilirubin 15.782 ⎧mol/l – bias + 17.71%.
Triglycerides also allowed positive interference on the melatonin
concentration: bias + 2.58 % (0.238 mmol/l) and + 16.61% (0.454
mmol/l).
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Conclusions
Our results show that hemolysis, triglycerides and bilirubin
affected serum melatonin concentrations. Hemolysis in specimen is
a negative interferent, and bilirubin and triglycerides are positive
interferents. Evaluation of the interference of this factors will help for
better clinical interpretation of serum melatonin results.
doi:10.1016/j.cca.2019.03.1520

M400
Digital laboratory project - A revolution in laboratory services
D. Weinstein, R. Geler, M. Prienty, G. Rashid
Meir Medical Center, Clalit Health Services, Kfar Saba, Israel
Background-aim
The laboratory division at the Meir Medical Center provides a
wide range of laboratory services to all medical center departments,
while continuously striving to improve its performance. In 2018, we
initiated and carried out the Digital Laboratory project in the Internal
Medicine departments. The main objective was to replace the
existing process of ﬁlling out test order forms manually by
implementing a controlled, electronic system to decrease errors,
missing information and processing time in the labs. Planning and
initiating the new process involved verity of hospital units, including
information management, procurement, logistics, nursing and laboratory. Several stages were required: acquiring equipment, revising
lab software settings and building new work processes in the labs
and in inpatient departments.
The aim of the study was to evaluate the success of the project by
measuring improvements in lab services to the departments
included, based on key parameters of sample rejection, turnaround
and processing time.
Methods
We have based the analysis on data collected from our laboratory
information system, regarding these key parameters.
Results
We measured a 5% decrease in internal medicine departments
rejected samples, compared with the corresponding period in 2017,
before the project was implemented. Turnaround time of chemistry
and hematology tubes, showed 40% of tubes were handled by the lab
earlier in the morning, compared to corresponding period in 2017. In
addition, more efﬁcient performance time was measured for several
routine laboratory tests, and successful performance time of 65
minutes for urgent marked tests in the system, which accordingly
require faster execution in the busy morning hours.
Conclusions
The Digital Laboratory project considers to be a revolution in Meir
Medical Center lab services and provides efﬁcient and advanced
service to the hospitalization departments. Our results indicate
progress and improvement in the service, such as reduction in

sample rejections, quicker receipt and performance of routine and
urgent tests. The successful implementation of this process encourages us to extend it to additional departments, including emergency
rooms and intensive care units.
doi:10.1016/j.cca.2019.03.1521

M401
Reliable detection of kEDTA sample contamination requires a
routine EDTA assay
S. Whitehead, C. Ford, R. Gama
Dept. of Blood Sciences, New Cross Hospital, Wolverhampton, UK
Background-aim
Potassium-ethylenediaminetetraacetic acid (kEDTA) contamination of serum samples is identiﬁed as unexplained hyperkalaemia
and hypocalcaemia and if unrecognised may adversely affect patient
care. We assessed the value of an EDTA assay in identifying kEDTA
contamination and studied the effect in vitro EDTA contamination on
surrogate serum biomarkers of EDTA contamination.
Methods
Serum spiked with k2EDTA plasma, to mimic sample contamination, was used to: 1) study its effect on potassium, calcium, zinc,
magnesium and alkaline phosphatase and; 2) derive local cut-offs for
classifying EDTA contamination as part of approach to identifying it
in routine patient samples. Our current laboratory protocol for
identiﬁcation of kEDTA contamination based on measurement of
serum calcium was then compared to that of EDTA measurement.
Results
An EDTA concentration of N0.19 mmol/L was associated with a
signiﬁcant change in serum potassium (increase of 0.54 mmol/L
[11.9%]) and zinc (decrease of 71%); no signiﬁcant reduction in
measured calcium, ALP and magnesium was observed. The serum
EDTA assay detected contamination (ε0.2 mmol/L) in 31/106 patient
samples with hyperkalaemia (potassium ε 6.0 mmol/L), 20 of which
were undetected by the current laboratory protocol.
Conclusions
Measurement of EDTA is necessary to reliably identify signiﬁcant
sample contamination from small amounts of k2EDTA and prevent
mislabelling genuine hyperkalaemia as kEDTA contamination.
Clinically signiﬁcant sample contamination occurs from small
amounts of kEDTA which cannot be reliably identiﬁed using
surrogate serum biomarkers. Unexpected hyperkalamia and hypocalcaemia is commonly used to detect k2EDTA contamination
however, our spiking data indicate that this will only identify gross
contamination. Serum zinc has the potential for detecting low
levels of EDTA contamination although this is prone to an acute
phase effect.
doi:10.1016/j.cca.2019.03.1522
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plasma K3EDTA tube and place it on dry ice immediately. A
previous study suggests that aprotinin, a serine protease inhibitor,
permits to enhance the stability of ACTH. Our laboratory uses
K3EDTA + Aprotinin tubes for ACTH determinations in adults, and
K3EDTA for paediatric determinations. Our main objective was
to evaluate the ACTH behaviour in different storage conditions and
the effect of the addition of this proteolytic enzyme inhibitor
(aprotinin).

Background-aim

Methods

Gamma-glutamyl transferase (GGT) is routinely used as a highly
sensitive marker of hepatobiliary disease, alcohol consumption and
more recently as a predictive biomarker of cardiovascular events. In
current practice, most laboratories measure the GGT activity on tube
containing lithium heparin. Except that there is no evidence that GGT
activity can be reliably determined with this anticoagulant. The
purpose of this study is to evaluate the impact of the anticoagulant
on the determination of GGT activity in blood samples.

We collected venous blood specimens from 10 healthy volunteers
at 8.00 a.m. From each subject, we collected 4 tubes: 2 K3EDTA, and
2 K3EDTA + Aprotinin. Specimens were immediately centrifuged
(10 min; 4°C: 2000rpm; 22°C: 3000rpm). Each primary tube was
then aliquoted in 5 tubes, having a total of 20 aliquots per patient.
Each aliquot was left at 2°C to 8°C or at room temperature, during
different periods of time (0, 2, 4, 8 and 24 hours), and then frozen at
-20°C until analysis (Immulite 2000 XPi, Siemens). Samples were
considered stable when they met the formula: Analytical CV% x 1.64
b 13.42. Student’s t-test was used to compare all ACTH concentrations by tube type, at each time point.

Lithium heparin tubes should not be used for the determination
of gamma-glutamyl transferase activity

Methods
Blood samples of 30 patients were collected in three types of
tubes: dry tube, tube containing lithium heparinate and another
containing dipotassium ethylene diamine tetraacetate (EDTA). The
statistical analysis includes correlation studies, Bland Altman’s
analysis, as well as the comparison of biases to the analytical change
limit (ACL).
Results
Results obtained on heparinized plasma are globally overestimated comparatively to the serum (p=0.001). Whereas, the
results obtained on EDTA plasma are more comparable to those of
serum (p=0.356). Taking the dry tube as a reference, the calculated
bias for heparinized plasma (+49.55%) samples is larger than the
ACL (5.24%), while the bias is about -13.40% for EDTA plasma
samples.
Conclusions
Our results show that the determination of GGT activity must be
done on serum samples. If ever plasma should be used, we
recommend collecting specimens on EDTA anticoagulant.
doi:10.1016/j.cca.2019.03.1523

Results
A total of 200 aliquots were analyzed after thawing them at room
temperature. Samples that remained at room temperature maintained the ACTH stability during 4 hours. Samples stored at 2°C to
8°C kept the ACTH stability during 8 hours. There was a loss of
stability after the following hours at those conditions. Results were
independent of aprotinin.
Conclusions
Storage conditions play an essential role to maintain the ACTH
stability. There were differences between storage conditions, preferring to keep the tubes refrigerated for up to 8 hours until analysis. As
no differences were seen among tube types, aprotinin seems to be
not necessary, especially at 2° to 8°C storage and for costeffectiveness.
doi:10.1016/j.cca.2019.03.1524

M404
Evaluation of the sample interference indices (HIL) on the Alinity
c system

M403
Assessment of ACTH preanalytical conditions
M.B. Badal Cogul, D. Morell-Garcia, A. Rubio Alaejos, L. Valiña Amado,
J.M. Muñiz Fuentes, J.M. Bauçà, A. Barceló Benassar
Department of Laboratory Medicine, Hospital Universitari Son Espases,
Palma de Mallorca, Spain
Background-aim
Adrenocorticotrophin (ACTH) is a very useful marker for the
diagnosis of endocrine disorders. As a protein, ACTH seems to be
degraded by the action of proteases. In order to maintain the
preanalytical stability conditions, it is accepted to collect samples in a

M. Berman, A. Gruszynski
Abbott Diagnostics Division, Abbott Laboratories, Chicago, USA
Background-aim
The Alinity c system Sample Interference Indices method provides
a more accurate and consistent method for interpretation of
interferents than time consuming visual interpretation. The Alinity
c HIL method uses speciﬁc wavelength pairs and an algorithm to
provide a Sample Interference Index (HIL) that can correlate with
sample interference due to turbidity, hemolysis and bilirubin present
in serum/plasma samples. These values in combination with
interference studies can be used to determine the potential for HIL
interference for Alinity c clinical chemistry assays.
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Methods
The HIL methodology will be described and discussed. The study
followed CLSI protocol EP7-A2. Interferences were studied up to
concentrations of 1000 mg/dL for hemoglobin, 1000 mg/dL for
triglycerides, and 30 mg/dL for Bilirubin (unconjugated) in serum.
Serial dilutions of the sample pools were analyzed in replicates of 4
on the Alinity c system. A cumulative summary was compiled of the
Hemolysis, Lipemia and Icterus indices for about 80 Alinity c Clinical
Chemistry assays.

were processed in our laboratory accredited by UNE-EN ISO
15189:2013. Calcium, phosphorus and magnesium were measured.
Aliquots were stored at 2-8°C until an analysis after four days and
seven days.Calcium and phosphorus were measured on cobas 8000®
c701 (Roche®) using NM-BAPTA assay and molybdate assay,
respectively. Magnesium was measured on cobas 8000® c702
(Roche®) using xylidyl blue assay. Urinary pH was measured with
pH strips Multistix® 10 SG Siemens and pH-indicator
MColorpHast™. We used MedCalc® for Bland-Altman and PassingBablok between acid and no-acid urines and stability after four and
seven days from collection.

Results
Results
Using known concentrations of hemoglobin, bilirubin and Intralipid,
the Abbott Semi-Quantitative Index (concentration in mg/dL) and
Qualitative Index (Blank, 1+, 2+, 3+ 4+) were conﬁrmed on the
Alinity c system. Correlation studies show a linear relationship (r = 1.0)
of the indices with increasing concentration of analyte. Using the HIL
Qualitative Index scores combined with the speciﬁc assays interference
results provided a guide to potential interferents for the Alinity c clinical
chemistry assays. Approximately 50 of the Alinity clinical chemistry
assay were not compromised using samples with elevated H, L or I index
values (4+ estimates). However, accuracy of about 30 assays (example
albumin) could be over-estimated in the presence of hemoglobin,
Bilirubin and/or Lipemia denoted by H indices N/= 4+.
Conclusions
The Alinity c system provides a simple automated procedure for
determining the sample indices (HIL) for patient specimens on the Alinity
c system. These HIL values in combination with samples interference
studies can be used to determine the potential for HIL interference in the
Alinity c clinical chemistry assays to avoid misdiagnosis.
doi:10.1016/j.cca.2019.03.1525

Calcium showed no systematic differences. Proportional differences were found between acid and no-acid, after four days in noacid, and after seven days for both urines.Phosphorus showed
systematic differences in no-acid urines after four days and in both
urines after seven days. Proportional differences were found
between acid and no-acid urines, after four days and seven days in
both urines. Magnesium showed systematic differences always.
Proportional differences were found after four days in no-acid urines
and after seven days in both urines.
Conclusions
The differences found between acid and no-acid urines are so
slight that we can work with no-acid urines. Samples can be
processed until four days post-collection without relevant effects
on the stability
doi:10.1016/j.cca.2019.03.1526

M406
Patient safety and pseudothrombocytopenia: Case report

M405
Acid and no-acid urines for the analysis of calcium, phosphorus
and magnesium

C. Collazo
Hospital Álvaro Cunqueiro, Vigo, Spain
Background-aim

Á. Beteta-Vicente, E. Guillén, M. Forrellat, C. Vidal, D. Visiedo, A.
Garijo, A. Fernández, M. Nicolás, P. Cañero
CATLAB
Background-aim
Calcium, phosphorus and magnesium in urine can be required for the
diagnosis of renal pathology. Hydrochloric acid (HCL) is a preservative
avoiding the precipitation of calcium and keeping phosphorus in
dissolution. Inserts indicate acid urines to analyze these ions, but it is
tedious in clinical laboratories. Acid is a corrosive that need to be handled
speciﬁcally. Most measurements in urine are required in no-acid urines.
Acidifying urine means more containers, analysis time and storage
space. Many laboratories use no-acid urines to analyze these ions. We
study pH inﬂuence on the accuracy of analysis for these analytes. We
evaluated stability after four and seven days from collection.
Methods
Fifty ﬁve urine samples were chosen without preservative and
centrifuged at room temperature 10min 1760g. We prepared two
aliquots with 1 mL, one acidiﬁed with 10 ⎧L HCL 20%. Both aliquots

EDTA-dependent pseudothrombocytopenia is a rare phenomenon
of in vitro platelet agglutination due to the presence of antiplatelet
antibodies. In these cases, the peripheral smear must be observed in
order to conﬁrm the presence of platelet aggregattes. In addition,
blood sample anticoagulated with sodium citrate is the most suitable
sample for the platelet count.
The laboratory has the responsability of detecting these false
thromcytobopenias, and reﬂecting this information in the laboratory
report. Likewise, the clinician should consider this condition in order
to avoid innecessary diagnostic tests and procedures with the aim of
preserving preserve patient safety.
Methods
A 8-year old boy was referred to paediatric onco-hematology for
presenting a two-year evolution thrombocytopenia with a platelet
count below 20 . 10^3/μL. He did not have a signiﬁcant past medical
history, besides his familial hypercholesterolemia, and his clinical
examination was unremarkable.
The inicial working diagnosis was of a PTI and an aspiration
biopsy of the spine was made. There were no signiﬁcative anomalies
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in the sample obtained. In that moment the clinician realized that in
all the previous laboratory reports, there was a commentary on the
platelet count remarking the presence of plentiful platelet aggregates. The hemogram and the blood smear was repeated, and a
platelet count was made in a sample with sodium citrate, obtaining a
normal count (160 . 10^3/μL).
Results

Results
After the implementation of this ﬁlter, half of determinations are
made. The majority of Intensive, Resuscitation, Internal Medicine and
Geriatrics, Pediatrics, Urgencies and Hematology, although there are
of all areas. The most requested request motive was “septic patient
control”, followed by “suspicion of sepsis”
Conclusions

According to the WHO, patient safety is the absence of
preventable harm to a patient during the process of health care
and reduction of risk of unnecessary harm associated with health
care to an aceptable minimum.
The clinic laboratory works an importan role over patient safety,
not only in the analytical and preanalytical phase, but also in the
-sometimes forgotten- post-analytical phase. Likewise, we should
make sure our laboratory reports are understood by clinicians and
consider offering complementary tests if necessary.
Conclusions
From the laboratory, we should enhance our relationship with
clinicians trying to avoid misunderstandings as the reﬂected in the
case report. It should be remainded them that in those cases with
EDTA-dependent pseudothrombocytopenia, a blood smear is mandatory to conﬁrm platelet aggregates and that the evolution of the
platelet count requires a sample with sodium citrate.

In recent years, the need to assume has arisen the responsibility
of reviewing and evaluating analytical determinations by laboratory
professionals. A more unnecessary requests, higher risk and more
chances of error.
The best strategies for the control of the demand of testing are
the act when the requesting doctor makes the request.
After detecting the high demand for procalcitonin, the need arises
for its modulation without impairing the attention to patients and
clinicians. A modulation of the preanalytic demand is decided, which
allows the application with clinical justiﬁcation, since it is handled by
most of the units.
doi:10.1016/j.cca.2019.03.1528
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Hemolysis index interfered by high bilirubin: A patient safety
problem
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Demand modulation`s of procalcitonin from electronic request
Background-aim
S. De Las Heras Florez, M. Carretero Perez, C.T. Sanz Diaz, E. Mateos
Rodriguez
Servicio de Análisis Clínicos, Hospital Universitario Nuestra Señora de
Candelaria, Santa Cruz de Tenerife, Spain
Background-aim
During the last years the assistance activity and the demand for
laboratory tests have increased, without being associated with an
increase in economic resources. That makes it necessary to use
management tools, especially in expensive tests such as procalcitonin, a useful biomarker in the diagnosis of sepsis and
infections in other locations.
In our laboratory, procalcitonin was introduced in April-2013,
restricted to Paediatrics, Intensive and Resuscitation. It was possible
to apply for any clinician, increasing their demand and generalizing
in practically all areas, with 8,793 requests in 2017, more than a half
from services not agreed at the beginning. After this increase, a
preanalytic demand modulation protocol was established.

Nowadays serum indices (HIL), hemoglobin (H-index), icterus (Iindex) and lipemia (L-index), have been automatized in many
laboratories for evaluating the sample quality. Data of HIL indices
measures condition the rejection or acceptance of laboratory test
results. However, HIL indices are susceptible to interference and the
laboratory must ensure the results accuracy so that patient safety
won’t be compromised.
Methods
A speciﬁc protocol was computerized in the laboratory information system according to the results of an internal interference study
performed following CLSI recommendations in a Dimension EXL
system (Siemens Healthcare SLU). For the indices estimation, the
analyzer adds water to 20 ⎧L of sample and the indices measurement wavelengths are 405 nm (hemoglobin), 452 (bilirubin) and
700 (lipemia/turbidity).
Results

Methods
A request ﬁlter was made. In the computer system procalcitonin
is an open test. Upon request, a pop-up window opens: “The
determination of procalcitonin is useful for the diagnosis and
monitoring of the septic patient. Do you want to continue the
application? “, Once accepted, a drop-down will appear to choose a
reason for request:” suspicion of sepsis, treatment control in septic
patients, fever and leukocytosis without focus, others “

After protocol implementation, direct observation detected icteric
samples (I index N or=3, equivalent to a bilirubin concentration
from 5 to 20 mg/dl) leaded to a hemolytic index N or = 3 (equivalent
to a hemoglobin concentration from 50 to 200 mg/dl) without
hemolysis. Lactate dehydrogenase, aspartate aminotransferase, potassium, sodium and creatinine were incorrectly rejected or ﬂagged
with a possible hemolysis interference comment. The algorithm was
modiﬁed and a ﬂag is now displayed with a recommendation for
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hemolysis visual inspection when H index is suspected to be falsely
increased due to high bilirubin.
Conclusions
Although modern analyzers are able to identify HIL interference
much more accurately than the traditional visual approach, indices
overlap may exist and visual inspection may still be required.
HIL indices interferences are manufacturer and analyzer dependent, so every laboratory must be aware of the interference and the
mechanism in order to establish the suitable strategy for it detection
and correction.
doi:10.1016/j.cca.2019.03.1529
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Effects of common pre-analytical variables on detectability and
stability of microvesicle-associated and free circulating miRNAs
M. Faraldib, V. Sansonib, S. Peregob, M. Gomarascab, J. Kortasa, E.
Ziemanna, G. Banﬁd, G. Lombardic
a
Gdańsk University of Physical Education and Sport, Gdańsk, Poland
b
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano, Italy
c
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano & Gdańsk University of Physical
Education and Sport, Gdańsk, Poland
d
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano & Vita-Salute San Raffale University, Milano, Italy
Background-aim
Pre-analytical phase standardization is a main requirement for
the clinical implementation of biomarkers and, speciﬁcally, of
circulating miRNAs. miRNAs are present in blood as free (e.g.,
associated with argonaut protein, low-density lipoproteins) and
microvesicle-associated forms. Based on their release, free-circulating miRNAs are considered biomarkers while microvesicle-associated miRNAs mostly carry out the role of hormone-like compounds.
Aim of this study was to evaluate the effects of common preanalytical variables on detectability and stability of a panel of
microvesicle-associated and free circulating miRNAs.
Methods
Venous blood from 10 male volunteers was collected into
K2EDTA tubes and plasma preparation tubes (PPT), containing a
double amount of EDTA. Plasma was obtained by centrifugation
according to the manufacturer’s indications (1-K2E, PPT), while an
aliquot of K2EDTA plasma was further centrifuged (2500g, 15min,
room temperature) to deplete the platelets (2-K2E). Samples were
immediately frozen or stored for 24h at either room temperature or
4°C. The microvesicle-associated and free circulating fractions of 179
miRNAs was assayed by RT-qPCR.
Results
Detectability of free miRNAs was greater in PPT samples than in 1and 2-K2E samples; particularly, 2-K2E samples displayed the lowest
detectability over all the conditions. Detectability in 1-K2E samples

was mostly affected during storage, regardless the condition, while in
PPT sample miRNA expression levels remained stable. Also for the
exosome-associated miRNA fraction, samples collected in 2-K2E
displayed the lowest detectability and stability but, in this case, the
storage conditions had comparably no effects on miRNAs stability in
PPT and 1-K2E samples, although it resulted slightly improved in 1K2E samples.
Conclusions
Taken together these results indicate that blood collection in PPT,
i.e., higher amount of spray-coated EDTA, guarantee a greater
stability for free-circulating miRNAs (i.e., the biomarker-like fraction), compared to K2E samples, and also for microvesicle-associated
miRNAs (i.e., the hormone-like fraction) the performance of this tube
are good. On the contrary, a stepwise centrifugation strongly affected
miRNA detectability and stability of miRNAs and, therefore, it may
not be applied in miRNA testing.
doi:10.1016/j.cca.2019.03.1530
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How different normalization strategies affect circulating miRNA
quantiﬁcation? AN explicative study on sedentary and highlytrained subjects
M. Faraldia, M. Gomarascaa, V. Sansonia, S. Peregoa, G. Banﬁc, G.
Lombardib
a
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano, Italy
b
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano & Gdańsk University of Physical
Education and Sport, Gdańsk, Poland
c
Laboratory of Experimental Biochemistry and Molecular Biology, IRCCS
Istituto Ortopedico Galeazzi, Milano & Vita-Salute San Raffale University, Milano, Italy
Background-aim
The physical activity status represents an important pre-analytical variable that might be considered in a clinical setting especially
in the case of the measurement of those biomarkers whose
circulating levels are strongly modiﬁed by chronic training. Hence,
sedentary and highly trained subjects are thought to display really
different circulating miRNA proﬁles. However, the use of circulating
miRNAs as biomarkers is still limited by the lack of standardized
post-analytical data processing. This work aimed at comparing the
effect of different normalization approaches on RT-qPCR data. In
order to identify the most appropriate strategy to obtain the most
reliable results, normalization methods based on endogenous and
exogenous miRNAs were assayed in order to evidence the differences
in the expression level of free-circulating miRNAs between sedentary
and highly-trained subjects.
Methods
Circulating miRNAs were extracted from plasma of 10 sedentary
and 14 trained males. A panel of 179 miRNAs (i.e., the most
represented in blood) was assayed by RT-qPCR. The relative expression of each miRNA was calculated by the 2-⊗⊗CT method using, as
normalizer, the average value of all expressed microRNAs, the
averaged expression values of the most stable endogenous miRNAs,

Results
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the single most stable miRNAs, and exogenous oligonucleotides. The
identiﬁcation of the most stable miRNAs were performed using the
NormFinder algorithm, ranking the miRNA based on their expression
stability.
Results
Different normalization methods lead to different, and sometimes
contrasting, results. Among the endogenous-based methods, normalization on the single miRNA hsa-miR-320d resulted the most
appropriate strategy giving the lowest technical variability among
the replicates and the best method to highlight the existing
differences in the miRNA proﬁle between the two sample populations. On the contrary, exogenous oligonucleotides resulted the
worst normalization methods.
Conclusions
This study highlights the importance of an accurate choice of the
appropriate normalization strategy for each experimental setting in
order to avoid misleading interpretation of RT-qPCR data.

BT reduced bubble formation. For HT, poor stability was observed
for glucose determination while a better stability was found for BT.
This difference in stability might be accounted for by a better
separation between plasma and cells thus reducing glycolysis by
leukocytes. Interestingly, a signiﬁcant decrease in hemolysis index
was noticed for BT. CAT reduced hyperleukocytosis interference
compared to HT. We hypothesized that the clot protects from release
of cell contents and that the separator in BT might perform the same
function. In patients with hyperleukocytosis, there may be a
reduction in interference with BT tubes compared to HT tubes but
this needs to be conﬁrmed by further study.
Conclusions
The new BT offers advantages in terms of a reduction in the time
spent on laboratory management, a reduction in pre-analytical
issues, higher speed/lower time centrifugation and better stability.
BT could be an alternative for laboratories that would like to gain the
beneﬁts of separator tubes but do not want to use gel-separator
tubes.
doi:10.1016/j.cca.2019.03.1532

doi:10.1016/j.cca.2019.03.1531
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BD-BARRICOR® tubes in biochemistry emergency: A new window
opening on blood sample processing and analysis
G. Grzychd, C. Herbauxc, G. Smitha, C. Sosnowskib, C. Tiernyb, T.
Brousseaub, P. Maboudoub
a
Department of Emergency and SAMU, CHU Lille, Lille F-59000, France
b
Department of Biochemistry, CHU Lille, Lille F-59000, France
c
Department of Clinical Hematology, CHU Lille, Lille F-59000, France
d
CHU, Laboratory of Endocrinology, Metabolism-Nutrition, Oncology,
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Background-aim
If a PTS (Pneumatic Tube System) is used to send Heparin tube
(HT) samples to laboratory then pre-analytical complications, such
as debris, ﬁbrin or foaming and bubbles may occur. These may
interfere with analyses and require extra manipulation and reanalysis, causing an increase in turn-around time and contamination.
BD-Barricor® tubes (BT) are a heparin plasma tube based on using a
mechanical barrier to separate the cellular material from the plasma.
BT was compared to non-gel HT and non-gel serum Clot Activator
Tube (CAT) in an emergency biochemistry laboratory department,
including the effect of tube type on hyperleukocytosis interferences.
The aim is to provide an alternative separation method for
laboratories that do not wish to use tubes with gels.

Preanalytical interventions when using automated biochemistry
tracks
C. Ison, R. Flatman, D. Kanowski, A. Jennings, G. Ward, L. Price
Biochemistry Department, Sullivan Nicolaides Pathology, Bowen Hills,
Brisbane, QLD, Australia
Background-aim
Sullivan Nicolaides Pathology receives and collects approximately
20,000 pathology samples per day from hospitals, GP clinics and
community blood collection centres over an area in North Eastern
Australia the size of Western Europe. In general only one serum
(SST) and one EDTA tube are collected for each patient episode. The
pre-analytical phase of the pathology testing cycle is a signiﬁcant
source of laboratory error. Pilot studies in 2016 demonstrated that
signiﬁcant resources were required for pre-analytical troubleshooting including sample recollection and erroneous results. The
introduction of a GLP track for distribution of samples for automated
biochemistry has further highlighted the need to identify samples
which are unsuitable for immediate loading onto a track. Identiﬁcation of the major sources of unsuitable samples will allow
determination of strategies to minimize unsuitable samples which
in turn will lead to the reduction of pre-analytical laboratory errors.
This study provides data on unsuitable samples from a private
community reference laboratory.
Methods

Methods
Blood was collected from 197 patients in four departments of Lille
University Hospital and transported by PTS. Samples were collected
into 3 tube types: BT, HT without gel and CAT and were analyzed
simultaneously. Pre-analytical issues were evaluated. A stability
study was performed after 12h storage at RT without sealing.
Hyperleukocytosis interferences were assessed in a patient cohort
(N50x109/L).

Further studies identiﬁed that 5.4 % of samples referred for
automated biochemistry could not be immediately loaded onto a
track and required human intervention. Centrifugation for biochemistry samples is usually performed at the point of sample collection.
Statistics on the number of samples requiring human intervention
were collected for the 12 month period February 2018 - January
2019.
Results
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Overall 3.8-5.5 % of all samples required human intervention. The
main causes (monthly range; lowest –highest) over 12 months were
as follows: insufﬁcient sample (2.3-3.1%); unspun tube (0.7-1.0%);
tube re-spin (0.3-0.9%); and ﬁbrin clot (0.3-0.8%).
Conclusions
These results have identiﬁed areas for further education of
collectors to improve sample quality. Graphical KPI reports have
been implemented for each phlebotomist throughout the practice.
doi:10.1016/j.cca.2019.03.1533
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5. EDTA tubes labeling: 400 samples classiﬁed by Hematology area
and new immunology label design. AP
6. Sample processing systems (Beckman Coulter):
a. Improvement of entry/exit samples ﬂow and increasing tubes
‘rack capacity. AP
b. Automation of secondary tube plugging, new treatment in the
tubes where a ﬁbrin clot is found and priority samples rack
implementation. NIY
c. Automation of preferential treatment for priority samples. R
7. IPS management: New workﬂow deﬁned for priority samples. NIY
8. Centrifuge: Acquisition of a new one with high capacity to improve
workﬂows. AP
9. Preanalytical area space design: reorganization of spaces in order
to improve workﬂows. NIY
Results

Preanalytical area: Kaizen methodology implementation
L. Jimenez AÑon, C. Gomez Gomez, J. Barallat, M.A. Huertas
Contreras, C. Rodriguez Vaca, E. Arias Puig, N. Calderon Cervantes,
M.A. Llopis Diaz
Clinical Core Laboratory, Laboratori Clinic Metropolitana Nord, Badalona, Spain
Background-aim
Kaizen methodology is a quality strategy based in continuous
improvement by reducing waste (muda), eliminating unnecessary
hard work and humanizing workplaces (gemba).
The aim of this study is to implement Kaizen methodology in a
preanalytical area (9000 samples/day).
Methods
The methodology was implemented by performing the following
steps:
1.
2.
3.
4.
5.
6.
7.
8.

Objectives and key performance indicators (KPI) deﬁnition
Process map
Critical control points (CCP) detection
CCP categorization
CCP prioritization
Action plan (APL) development
. APL launch
KPI evaluation
Objectives and KPI were deﬁned as:

1. In patient samples (IPS) receiving time b 2 hours (KPI-1: Receiving
time)
2. Decrease in samples arrival time to different laboratory analytical
areas (KPI-2: % of samples into the analyzers)
3. 90% samples received before 2:00 pm (KPI-3: % of samples
received)
Action plan: CCP (high-low impact):
1. To avoid errors in specimen’s delivery by hospital orderlies:
Sample delivery racks according to sample type. Action performed
(AP)
2. Specimen’s delivery to different laboratory analytical areas:
Schedules and responsible persons were established. AP
3. Removal of specimens from transport containers: New model
design. Not implemented yet (NIY). Awaiting public tender.
4. Transport routes analysis: Route evaluation to advance samples
arrival time. Rejected (R)

Deﬁned KPIs showed that all 3 objectives had been achieved.
Planned actions for CCP: AP:47%. NIY:40%. R:13%.
Conclusions
Kaizen methodology is a useful tool to improve workﬂows and
utilization of resources and to increase efﬁciency.
doi:10.1016/j.cca.2019.03.1534
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Preanalytical aspects of investigations of prostate-speciﬁc antigen
in distillated and deionized water extracts of semen in forensic
samples
V. Sidorova, L. Khorovskayab
Forensic biological division, Saint-Petersburg State Healthcare
Instituition Bureau of Forensic Medical Examination, Saint-Petersburg,
Russia
b
Laboratory Medicine Department, North-Western State Medical University named after I.I. Mechnikov, Saint-Petersburg, Russia

a

Background-aim
Sperm presence establishment in forensic casework demands
operative preanalytical stage with maintaining stability of ProstateSpeciﬁc Antigen (PSA). The aim of the study was to investigate
stability and activity of total PSA in dry sperm spots, extracted with
deionized water in comparison with distillated water. Deionized
water helps to minimize microbial contamination that could improve
stability of the samples.
Methods
Semen of volunteers diluted in distillated and deionized water in
proportions of 1+1 (high concentration) and 1+25 (low concentration) was put on sterile gauze (0.5 sm x 0.5 sm) in volume of 1 μL
and dried in temperature 18-20° C for 3-4 hours. Samples were
extracted with 100 μL of distillated and deionized water in +4 °C for
18 hours. The extracts were aliquoted to ﬁve portions per each level
of concentration and stored at +18-20° C during 6 hours. PSA
amount was measured by an enzyme-linked immunosorbent assay
method (ELISA) in the two obtained concentrations (26.3 ng/ml and
5.4 ng/ml) ﬁve times during one day. The average, within- and
between series imprecision and percentage of lost PSA activity were
calculated.
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Results
The within series CV% was bigger for low concentrations PSA
(pb0.05) for samples extracted by distillated water compared with
deionized (7.8% and 4.0% respectively). Between-series variation was
bigger for both levels of concentrations in samples extracted by
distillated water (pb0.05): 28.3% and 13.2% for low and 15.2% and
6.7% for high concentrations respectively. Activity of total PSA were
signiﬁcantly decreased (pb0.05) in samples extracted by distillated
water compared with deionized for low concentrations of PSA: 64.9%
and 81.2% after 3 hours and 51.6% and 71.6% after 6 hours
respectively.
Conclusions
Samples of semen on dry spots for testing of total PSA extracted
with deionized water at room temperature (+18-20° C) are more
stable compared with distillated water and could be stored up to 4
hour 30 minutes during working day while PSA extracts with
distillated water could be stored no more than 1 hour 30 minutes.
Thus implementation of deionized water for PSA extracts from
semen on dry spots improves the quality of preanalytical phase.

307 adults (median (range) age: 47.7 (18-87.7) years) and 80
children (13.6 years (6 months-17.9 years)). A subset of this
population also had assay data for C1 inhibitor protein (96 adults
(31.3%) and 28 children (35.0%). As previously reported in the
literature, no need for age partitioning was evidenced for CP50, C3c
and C4. The RIs [90% conﬁdence intervals] calculated from the pooled
data are: 35.4 [33.1; 37.2] to 76.3 [73.7; 83.6] U/mL for CP50 activity,
803 [745; 869] to 1641 [1587; 1715] mg/L for C3c and 119 [103; 135]
to 380 [364; 397] mg/L for C4.
Conversely, our results highlighted a positive association between
age and C1 inhibitor protein levels. We therefore derived three age
partitions and the related RIs: from 6 months to 30 years (220 [201;
241] to 388 [363; 411] mg/L), from 30 to 50 years (220 [201; 241] to
388 [363; 411] mg/L), and after 50 years (246 [217; 272] to 412
[400; 431] mg/L).
Conclusions
We provide RIs for complement component assays in EDTA
plasma samples. C1 inhibitor protein levels were linked to age, and
so the use of age-speciﬁc RIs is mandatory. These RIs will be of value
for the diagnosis of complement-related diseases and for the
accreditation of laboratories.

doi:10.1016/j.cca.2019.03.1535
doi:10.1016/j.cca.2019.03.1536
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a
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Background-aim
Although complement assays are now part of the routine
immunological assessment in many ﬁelds of medicine, the results
are very sensitive to pre-analytical handling. EDTA-containing
collection tubes are known to stabilize the analytes and to make
the results more reliable. However, reference intervals (RIs) for EDTA
plasma samples have not previously been published. Thus, the
objective of the present study was to determine RIs for classical
pathway (CP50) activity and C3c, C4 and C1 inhibitor protein levels
in EDTA plasma samples, using Optilite® reagents from The Binding
Site Group Ltd.

Strategy to avoid applying “In Vitro” hemolysis algorithms in “in
vivo” hemolysis
M.E. López-Guío, M.J. Sacedo Calvo, A. Hernandez Jiménez, S. Buendía
Martínez, R. Gonzalez Cervera, J. Asensio Antón
Hospital Niño Jesús, Spain
Background-aim
The aim of this study is to avoid eliminating results in patients
with “in vivo” hemolysis (IVVH) and altered hemolytic index (HI)
due to the algorithms applied currently to “in vitro” hemolysis
(IVTH), using hemoglobin value.
Hemolysis is a common interference in the medical lab, and it can
produce spurious results due to several mechanisms.
In order to systematize and standardize the actions related to the
IVTH, automatic algorithms based on the HI has been developed in our
lab. In this regard, results are informed with a comment if the interference
is analytically signiﬁcant and not informed if is clinically signiﬁcant.
Because the idiosyncrasy of our hospital a strategy to inform
results in IVVH is mandatory.
HI is not always altered in patients with IVVH. However, for those
with HI above 0, the identiﬁcation of the clinical situation is essential.

Methods
Methods
We retrospectively evaluated a large cohort of patients attending
our university hospital and known to be free of complementassociated diseases. The need for age partitioning was assessed and
RIs were calculated for each parameter according to the Clinical and
Laboratory Standards Institute’s C28-A3c protocol.
Results
A total of 387 samples with assay data for CP50 activity and C3c
and C4 protein levels were used to derive the RIs. These came from

507 request with IVVH diagnosis conﬁrmed were selected from
January 2009 to December 2018. This requests belonged to 154
patients. Requests without HI, without hemogram, diagnosis not
clear or not conﬁrmed and other interferences (as a lipemic serum)
were discarded.
From those, requests with a HI above 0 were selected (187
request from 78 patients)
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As a IVTH group, 906 request (807 patients) from the same period
with a diagnosis non related with IVVH, apparently healthy and with
a HI of 1 or above were selected.
Statistical analysis was performed by Stata. HI was performed by
AU680 from Beckamn coulter.
Results
Hemoglobin in the IVVH group was 9.11 g/dL (8.8-9.42; 95% IC)
and in the IVTH group 13.78 g/dL (13.69-13.88; 95 % IC). Differences
between groups were signiﬁcant (pb0.05).
Based on the promedio of hemoglobin in IVVH group, it was
established 9.5 g/dl as a cut off to set up an alert during validation
process. The aim of this alert is to identify IVVH and do not treat
this patients as an IVTH, and therefore do not apply hemolysis
algorithms.
A simulation was performed with all the requests from 2017 with
an altered HI. And the cut off of 9.5 g/dL evidenced a sensibility: 88.5
% and a speciﬁcity: 64%)
Conclusions
The strategy has certain limitations, patient with transfusions has
not been identiﬁed and we are not able to identify the 100% of the
IVVH.
Patient with both IVVH and IVTH can not be identiﬁed in an
isolated drawn, so if suspected in cases with HI above 1, new
specimen need to be requested if possible.
It is a good strategy for patient safety in order to treat IVVH
separately, with this strategy we would have detected 88% of HVVI
with HIN=1.

presented as 95% intervals (2.5th-97.5th percentiles), age is presented as medians (25th-75th percentiles).
Results
RIs were calculated in four age groups, month: “b12” – 4(4-5),
12-60 – 31(26-36), “60-120” – 98(78-108) and “N120” – 138(131158). No age and gender differences had RIs of MONO (0.37-1.26)
x109/L, BASO (0.00-0.05)x109/L, MCHC (320-353) g/L, RDW-CV (1214.5)%, RET (17.8-64.9)x109/L, LFR (91.7-99.3)%, IRF (0.7-8.3)%. RIs
in the age group “b12” and “12-60” months had no differences in
WBC (6.0-13.6)x109/L, EO (0.07-0.88)x109/L, PLT (267-580)x109/L,
HGB (111-133)g/L, RBC (4.02-5.30)x1012/L, HCT (32-40)%, MCV
(71.5-86.3)fL, MCH (23.9-29.3)pg. RIs in the age group “60-120” and
“N120” months had no differences in WBC (3.9-11.5)x109/L, EO
(0.02-0.65)x109/L, PLT (175-436)x109/L, RBC (4.09-5.33)x1012/L,
MCH (24.9-30.4)pg. In the age group “b12” months RIs for NEUT was
(0.6-3.6)x109/L, in children older than 12 months RIs NEUT was
(1.1-5.8)x109/L. Absolute count of LYMPH was different in all the age
groups: “b12” (3.3-9.0)x109/L, “12-60” (1.6-7.1)x109/L, “60-120”
(0.9-5.0)x109/L, “N120” (1.1-3.8)x109/L. Red blood cells parameters
differed in two groups: “60-120” – HGB (114-147)g/L, MCV (76.689.7)fL, HCT (35-43)% and “N120” – HGB (118-155)g/L, MCV (78.692.9)fL, HCT (37-46)%.
CONCLUSIONS
These data will help to implement hemogram parameters in the
everyday clinical practice needs.
doi:10.1016/j.cca.2019.03.1538

doi:10.1016/j.cca.2019.03.1537
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Pediatric reference intervals for hemogram parameters
O. Melnichuk, N. Mayanskiy
Laboratory Department, Scientiﬁc Center for Children’s Health/Moscow,
Russia
Background-aim
Hemogram analysis is frequently used in practice by clinicians of
all specialities. In order to interpret the results of hemogram
parameters correctly, it is necessary to know reference intervals
(RIs).
Methods
Venous blood samples were taken from 286 healthy children
(119 female, 167 male) at prophylactic medical examination. All
samples were measured by a Sysmex XT-2000i analyzer. RI were
calculated according to CLSI C28-A3 standard for the following
parameters: leukocytes (WBC), absolute number of neutrophils
(NEUT), lymphocytes (LYMPH), monocytes (MONO), eosinophils
(EO), basophils (BASO), platelets (PLT), hemoglobin (HGB), erythrocytes (RBC), hematocrit (HCT), mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC), red blood cell distribution width (RDWCV), absolute reticulocyte number (RET), low ﬂuorescence reticulocyte fractions (LFR), immature reticulocyte fraction (IRF). RIs are

On the lookout for the best candidate material to develop a
certiﬁed reference material for PR3 ANCA IGG antibodies: A
commutability story
E. Monogioudib, J. Sheldonc, P.L. Meronia, I. Zegersb
Department of Clinical Sciences and Community Health, Istituto
Auxologico Italiano, Milan, Italy
b
European Commission, Joint Research Centre, Geel, Belgium
c
Protein Reference Unit and Immunopathology Department, St Georges’
Hospital, London, UK

a

Background-aim
Autoantibody measurement is key for the diagnosis of autoimmune diseases. It is essential for these measurements to be reliable
and on the longer run standardised. Standardisation can be assisted
through the use of an appropriate reference material (RM). A useful
RM must fulﬁl a number of criteria. It must be homogeneous, stable
at certain temperatures and preferably over longer periods of time. It
must be ﬁt for purpose and commutable, i.e. to behave as any
patient sample. The Joint Research Centre of the European
Commission has released a RM certiﬁed for PR3 ANCA IgG
autoantibodies (ERM-DA483/IFCC). Antibodies that are involved in
cases of small vessel associated vasculitis. Thus, prior to anything
else, commutability of different possible formats for this material
were assessed.
Methods
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Commutability was assessed in 2 separate studies. During the ﬁrst
one, 18 formats of the candidate RM were tested with eight
commercial immunoassays alongside 30 clinical samples. During
the second study, 3 of the most promising candidate RMs and
dilutions thereof were analysed with another set of 30 clinical
samples with three immunoassays so as to select the format that
would be best for preparing the CRM. The data derived from these
studies were compared in a pairwise manner and Pearson’s
correlation coefﬁcient for the samples of all pairs was calculated.
Additionally, the intermediate precision and repeatability were
evaluated.
Results
Commutability can be analysed with different statistical approaches. Through the studies, the formats that led to results not
being within the 95% prediction interval of a pairwise analysis were
rejected. The inter- and intra-plate variations were below 7% for all
assays. Eventually one format was selected for the candidate CRM, it
was a plasmapheresis material with high concentration of PR3 ANCA
IgG that was converted into serum and freeze-dried.
Conclusions
The results conﬁrmed that there is a large variability in PR3 ANCA
IgG testing despite the overall good performance of individual
immunoassays. However, through properly designed and performed
commutability studies a suitable format for a CRM could be selected.
Together with the detailed instruction for use, the CRM produced
(ERM-DA483/IFCC) will allow control of the variation in PR3 ANCA
IgG measurements.
doi:10.1016/j.cca.2019.03.1539

M420
Sample rejection rate as a major quality indicator: Comparative
ﬁndings from clinical biochemistry laboratory of two tertiary
care hospitals from Southern India
P. Doddamania,b, V.A. Ojhaa,b, A. Prashanta,b, P.A. Manjrekara,b, A.
Ranjana,b
a
Department of Biochemistry, JSS Medical College, JSS Academy of
Higher Education & Research, Mysuru, Karnataka, India
b
Department of Biochemistry, Kasturba Medical College, Manipal
Academy of Higher Education & Research, Mangalore, Karnataka, India
Background-aim
In a clinical biochemistry laboratory, there are many determinants responsible for sample rejection, the majority of them falling
into the pre-analytical phase of errors. With advances in Laboratory
& Clinical Medicine, clinical diagnosis is largely based upon
biochemical investigations. Collecting and analyzing data consistently are necessary tasks for assessing quality, monitoring standardized key processes, improving performance and patient safety in
clinical laboratories.
With a few comparative studies available, it has been found that
the rate of sample rejection is strongly related to quality control and

can serve as an effective quality indicator. In this study, we have
compared and analyzed data collected from two tertiary care
hospitals with a primary focus on ruling out reasons for rejection
and identifying speciﬁc volatile test groups.
The aim of this study is to establish a cohort relation between the
rate of sample rejection and quality indicators with an evidencebased explanation for rejected samples.
Primary objective – Primary objective of this study is to develop a
Standard Operating Protocol (SOP) to answer and check all the speciﬁc
causes of sample rejection & improve Total Test Process (TTP).
Secondary objective –
1. Check for novel factors for improving TTP, depending upon the
comparative variables & compounding from the two tertiary care
hospitals.
2. To validate the SOP and minimizing unintelligible errors and
improving the quality of sample/specimen collection.
Methods
This study is based upon retrospective data analysis of all the
biochemistry samples received and the total number of samples
rejected in 1 year from clinical biochemistry laboratories of two
tertiary care hospitals. Both hospitals are from Southern Karnataka
region, one being 1800 bed & the other is 850-bed strength. The
clinical biochemistry laboratory of the respective hospitals are
following NABL (National Accreditation Board for Testing and
Calibration Laboratories) guidelines for sample collection & rejection.
This descriptive study is based on the analysis of different rejection
rate, types of unintelligible approach and level of inappropriateness.
Assays and blood samples of clinical chemistry, hormonal assay,
hematology, HbA1c, urine chemistry, arterial blood gas (ABG) etc.
have been evaluated. We have used predeﬁned criteria for sample
rejection to assess the level of appropriateness, which are hemolysis,
insufﬁcient volume, clotted, wrong vacutainer, mis-match, venous
blood (for ABG) and test raised by mistake.
After calculating the mean rejection rate we compared the data
with other national and international laboratories.
Results
The total number of clinical biochemistry laboratory samples from
test group A received from 1st January 2016 to 31st December 2016 is
1,62,079 of which 1617 (per year) samples were rejected with annual
sample rejection rate is 1% (0.997%). In this study, we have followed
the standardized sample rejection criteria, among which hemolysis
(50%) is the most common reason and mismatch (0.61%) is the least
common reason. Among the inpatient departments, medicine has the
highest percentage (31%) and pediatrics has the lowest percentage
(0.86%). The total number of clinical biochemistry laboratory samples
from test group B received from 1st January 2016 to 31st December
2016 is 3,65,000 of which 3,600 (per year) samples were rejected with
an annual sample rejection rate of 1% ( 0.9863%).
After comparing grouped criteria of sample rejection with other
laboratories we found that hemolysis, insufﬁcient volume, and
clotted sample are common. Beside common criteria, some other
causes like the venous sample for arterial blood gas analysis with a
rejection rate of 12% are the 2nd most common cause.
Conclusions
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We need a median rejection rate to compare rejection rates from
various clinical biochemistry laboratories. Variation in rejection rates
is dependent upon different criteria adopted by different laboratories. One signiﬁcant retrospective ﬁnding of this study is that the
quality of the collected sample is crucial. If the quality of the
collected sample or specimen is not clinically good then it initiates a
vicious chain reaction, as when the quality of a blood specimen is
poor, it cannot be processed by the laboratory, this leads to a rerequest for blood specimen and therefore to an increased turnaround time (TT) for the laboratory, which is positively correlated
with the delay in diagnosis and undue increment in the expenses
both for the patient and the hospital.
In the era of evidence-based medicine, clinical biochemistry
laboratory lies at the core of diagnosis and treatment. Clinical
diagnosis pertaining to the services rendered by biochemistry
laboratories cannot afford to increase the turn-around time (TT)
and compromise on the total test process (TTP).
Further national & international comparative studies involving
multiple laboratories should be done to design a manifesto to detect
and correct varied determinants of sample rejection.
doi:10.1016/j.cca.2019.03.1541

M421
Evaluation of the capillary electrophoresis of serum proteins on
the automated Helena V8® system
N. Ould Bessib, S. Bouchtebb, S. Bouchachib, A. Chikouchea
a
Biochemistry Laboratory, Department of Medicine, Algiers-1 University,
Pierre and Marie Curie Center, Algiers; Algeria
b
Biochemistry Laboratory, Department of Pharmacy, Algiers-1 University, Pierre and Marie Curie Center, Algiers, Algeria

This work was made at the CPMC biochemistry laboratory, from
January 26 to March 20, 2017.
− To verify the analytical performance of the automated V8 system,
we followed the recommendations of the SFBC protocol for
Veriﬁcation / validation of the performance of an analytical
method.
− epeatability and reproducibility were assessed using control sera
of two levels of concentrations 58 and 77g /L.
− comparison was made with another capillary electrophoresis
system, CAPILLARYS 2® (Sebia) from the biochemistry laboratory
of CHU MOHAMED NEDIR of Tizi-Ouzou, Algeria.
− 123 sera were analyzed ﬁrst on Capillarys2 ®, then sent to the
CPMC Biochemistry laboratory and kept at + 4°C. The analysis on
V8® (Helena) was performed the next morning.
− The total proteins of these sera were assayed by the Biuret method
on the INDIKO® (ThermoScientiﬁc) analyzer .
− The evaluation of the agreement between the two analysers was
carried out according to the recommendations of the Cofrac by the
Bland-Altman diagram and the Passing-Bablok regression line.
− The statistical study was carried out by XL-Stat 2014 software.
Results
The coefﬁcients of variation found for the study of the repeatability and reproducibility of the different fractions (albumin, 〈1, 〈2,
®, ©) were all less than 4%.
The comparative study showed that there is a good agreement
between the results of the two systems, the differences found by the
Bland and Altman diagram were b2.1% for all the protein fractions,
the widest difference was that obtained for the Beta fraction (2.1%).
The equations found for the Passing Bablok regression of the
values of the different fractions (expressed in g /L) obtained on V8 /
Capilarys2 are the following: Albumin: y = 1.09x - 2.79; Alpha1: y =
1.1x + 0.31; Alpha2: y = 1.07x + 0.69; Beta: y = 1.03 x - 1.61;
Gamma: y = 1.13x - 1.55.

Background-aim
CONCLUSIONS
Proteins are the most abundant macromolecules of human
serum, they provide essential functions to the life. Their dosage is
a daily need in human medicine. However, the fractionation of
serum proteins is essential for the interpretation of any
measured anomaly. This fractionation is possible thanks to
electrophoresis.
Electrophoresis of serum proteins is a particularly useful analysis
in many pathological situations: to guide a diagnosis, to specify the
severity of a disease or to follow the effectiveness of a therapy. It also
provides a lot of information on the inﬂammatory, nutritional,
infectious state and in particular allows the screening and monitoring of monoclonal gammopathies.
Several electrophoretic techniques are currently available. The
most efﬁcient technique currently used, with an excellent resolving
power, is capillary electrophoresis, which tends to replace, more and
more, the other traditional methods.
The CPMC (Pierre and Marie Curie Center) Biochemistry Laboratory has acquired an automated capillary electrophoresis system:
V8® Helena. International recommendations (ISO 15189) require the
validation of any new technique before it can be used routinely. In
this context, our aim is to validate capillary electrophoresis on this
system.
Methods

This study has demonstrated the performance of the Helena V8,
attesting that it could advantageously be an appropriate alternative
for serum protein separation methods in medical analysis
laboratories.
doi:10.1016/j.cca.2019.03.1542

M422
Extending lab automation to the ED by the use of TEMPUS600
transportation: No time to clot! Evaluation of alternative tube
types for routine chemistry analysis
F. Verbeke, M. Oyaert, A. Vandevelde, S. Lambrecht, V. Stove
Dept. of Laboratory Medicine, Ghent University Hospital; Dept. Diagnostic Sciences, Ghent University, Corneel Heymanslaan 10, Ghent,
Belgium
E-mail address: veronique.stove@uzgent.be (F. Verbeke)
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Background-aim

Background-aim

The new core lab automation at Ghent University Hospital
includes an innovative cartridgeless pneumatic tube sample transportation system (Tempus600™) from the emergency department
(ED). Samples cover 172 m in 20-25 s and enter the (pre)-analytical
automation directly via a bulk loader, signiﬁcantly reducing prelaboratory TAT. SSTII, a low-vacuum serum tube (6.0 mL) with 30
min clotting time, was previously the preferred tube, however now
conﬂicted with reduced TAT. This study examined suitable successors to SSTII, albeit SSTII quality and user friendliness need to be
upheld.

Determination of IgG subclasses concentration is often used when
there is suspicion of antibody deﬁciencies or IgG4 related disease.
Validation of the individual results is often done by comparing the
sum of the 4 IgG subclasses with the result obtained from Total IgG
assays (IgGt). However, often, discrepancies arise and additional
testing becomes necessary. Presently, there is no international
reference material for IgG calibration, with each manufacturer
adopting a different calibration standard. The objective of this work
was to investigate the potential impact of different calibration
materials in the correlation between IgG subclasses and IgGt assays.

Methods

Methods

The 5.0 mL BD Rapid Serum Tube (RST) contains thrombin
resulting in 5 min clotting time. An exhaustive literature review
showed RST to maintain standard-of-care. Consecutively, RST
replaced SSTII at the ED from 13-30/11/17 (n = 818). Evaluation of
RST was based on median haemolysis index (MHI) and haemolytic
samples incidence (HSI) with samples being haemolytic from a
haemolysis index (HI) ε 88. Retrospective comparison was made
with SSTII samples 1 year prior (i.e. 13-30/11/16).
Following, 2 Li-heparin plasma tubes (PSTII BD Vacutainer 4.5 mL
and Barricor 3.5 mL) were subjected to a prospective, randomized study
at the ED (n = 91). First SSTII was drawn from patients admitted to ED
who gave informed consent, followed by PSTII and Barricor randomized.
Transportation occurred randomized, via either Aerocom™ (cartridge
pneumatic tube system) or Tempus600™. LD, K, Na, Cl, AST, ALT,
creatinine, glucose, urea, HI and CK were determined.

Thirty-six serum samples were analyzed with IgG subclasses and
total IgG assays from The Binding Site (TBS, Birmingham, UK) in the
OPTILITE turbidimeter (TBS), both calibrated against the standard
ERM-DA470k, and with total IgG from Siemens Healthcare (SH,
Erlangen, Germany) in an AU5800 series (Beckman Coulter, California, US), calibrated against a different standard. Statistical analysis
done using Excel and Analyse-it.
Results
The correlation coefﬁcient (r) between the sum of IgG subclasses
and IgGt determination was 0.974 for TBS assays and 0.939 for SH
assay. The Bland-Altman analysis showed a mean relative difference
of 0.4% (95%CI: -2.0% to 2.8%) between the sum of IgG subclasses and
IgGt from TBS and of 24.3% (95%CI: 20.9% to 27.6%) when comparing
with the IgGt assay from SH.

Results
Conclusions
RST showed an increased MHI (p b 0.001; SSTII = 7; RST = 11)
and increased HSI (p b 0.0001; SSTII = 3.7%; RST = 8.0%) compared
to SSTII. Next, Bland-Altman and Passing-Bablok analysis of Liheparin tubes showed ample clinically signiﬁcant differences compared to SSTII, except K as expected. However an unexpected
difference for LD was observed for both and PSTII increased HSI in
ED-speciﬁc setting.

The analysis shows that, although the correlation between IgG
subclasses from TBS and the IgGt assays from both providers is very
good (RN0.93), the agreement is clearly superior when the assays are
from the same provider, suggesting that the discrepancies frequently
observed between both results are likely to be due, mainly, to the
different reference materials to which different providers calibrate
their assays.

Conclusions
doi:10.1016/j.cca.2019.03.1544
Increased HSI and MHI rendered RST unsuitable. Based on
haemolysis incidence, the low vacuum Barricor is the most suitable
tube. However, various ED nurses expressed the Barricor slow ﬁlling
as undesirable. Tempus600™ did not alter chemistry results.
doi:10.1016/j.cca.2019.03.1543

M423
IGG subclasses and total IGG assays: The importance of using
methods calibrated against the same certiﬁed reference material
J. Perurena Prieto, E. García Guantes, M. Hernández González, R. Dieli
Crimi
Immunology Unit, Hospital Universitario Vall d’Hebron, Spain

M424
Stability of B-type natriuretic peptide (BNP) stored under
different conditions when measured with the lumipulse assay
V. Ramos-Arenasb, V. Campos-Rodríguezc, P. Pérez-Cañadasb, C.
Rodríguez-Rojasb, R. Cárdenas-Gámezb, L. Consuegra-Sáncheza, M.
González-Moralesb, E. Martín-Garcíab, M.D. Albaladejo-Otónb, L.
García De Guadiana-Romualdob
a
Department of Cardiology, Santa Lucia (Cartagena) Cardiology,
Hospital General Universitario, Spain
b
Department of Clinical Biochemistry, Hospital General Universitario,
Cartagena, Spain
c
Department of Internal Medicine, Hospital General Universitario,
Cartagena, Spain

Abstracts / Clinica Chimica Acta 493 (2019) S673–S710

Background-aim

Background-aim

Natriuretic peptides [B-type natriuretic peptide (BNP) and Nterminal pro-BNP (NT-proBNP)] are useful biomarkers for diagnosis
and prognosis of heart failure (HF). Stability of BNP assays must be
examined, because there appears to be assay dependence, according
to IFCC recommendations. The aim of this study was to evaluate BNP
stability in plasma EDTA samples in different handling conditions,
assayed with a Lumipulse G BNP assay.

Hyponatremia (HP) is the biochemical ﬁnding in blood, plasma or
serum sodium concentration (Na) b135 mmol/L. It is one of the most
common disorders of body ﬂuids but it is also one of the most
underdiagnosed. Early detection and treatment are essential to avoid
fatal consequences, especially in patients (PA) with moderate and
severe HP (Na b130 mmol/L) (sHP). Therefore, the Medicine
Laboratory implemented a diagnostic algorithm (DA) applied to
clinical laboratory (LAB) and POCT analyzer (POCT) results to help
clinicians improve the detection and management of HP.
This DA included a correction of Na due to hyperglycaemia. If HP
was not corrected, an automatic comment (AC) in the POCT report
was incorporated recommending to send a serum sample to the LAB
to measure osmolality (OS). If HP was evidenced in LAB, OS was
automatically measured. When serum OS was b275 mOsm/Kg, an AC
in the report asked for a urine sample to measure electrolytes and
osmolality. If OS was N275 mOsm/Kg, the AC recommended to rule
out the presence of osmotically active substances.
The aim of this study is to evaluate the outcome of the DA on the
elapsed time between the initial detection of a sHP and the next test
request with Na ε130 mmol/L.

Methods
Blood samples were drawn into blood tubes containing ethylenediaminetetraacetic acid (EDTA), in two groups: group A, including 6
healthy individuals, and group B, including 5 patients admitted to the
Internal Medicine Department with HF. After centrifuging immediately,
plasma BNP levels were assayed at baseline and then at 4, 12 and 24
hours after collection, stored under room temperature and refrigerated
(4 °C). BNP levels were measured on a LUMIPULSE G 600II analyser
(Fujirebio), based on a chemiluminiscence immunoassay.
A change was considered signiﬁcant when percent deviation (PD
%) from baseline BNP level, deﬁned as 1.65*CVA (analytical variation
coefﬁcient) was higher than 4.8% and 4.1% in groups A and B,
respectively. Analysis of results was performed according to the
criteria proposed by the SEQC-ML.
Results
Baseline BNP levels ranged from 6.1 to 26.3 pg/mL [mean (SD)]:
12.8 pg/mL (7.7)] in group A and from 191.0 to 824.7 pg/mL [mean
(SD): 440.6 pg/mL (289.9) ] in group B.
At room temperature, BNP levels decreased progressively in both
groups, remaining stable within 12 hours from collection only in
group A. PD for samples at room temperature were -1.1% and -4.0%
at 4 hours, -4.5% and -13.8% at 12 hours and -8.0% and -14.4% at 24
hours, in groups A and B, respectively.
Similarly, at 4 °C, BNP levels also declined progressively,
remaining stable for up to 12 hours at physiological levels, but their
concentrations at pathological levels only were stable within 4 hours
from collection. For samples at 4°C, PD were -0.012% and 1.3% at 4
hours, -3.5% and -5.6% at 12 hours and -7.6% and -6.5% at 24 hours, in
groups A and B, respectively.

Methods
This is an observational and retrospective study that included all
PA (adults and children) from the Emergency and Nephrology
Departments with Na b130 mmol/L. Na was measured by Indirect
potentiometry (P) and in POCT by direct P. An episode of HP was
considered as the period of time that began when a PA showed a Na
b130 mmol/L and ﬁnished when Na ε130 mmol/L. We obtained the
results from the laboratory information system during six months,
before (665 PA) and after (710 PA) the implementation and were
homogeneous. The database was analyzed with SPSS program by the
Mann-Whitney U test.
Results
The time for the episode of HP (average ± standard deviation)
was:
Before: 22.3 ±22.7hours. After: 19.0 ±23.1hours.
This difference was statistically signiﬁcant (p b0.001).

Conclusions

CONCLUSIONS

Plasma BNP is stable for at least 4 hours from blood collection
until its measurement, as recommended by the manufacturer.

The incorporation of this DA by laboratory in clinical practice
contributed to decrease the time between the initial HP and the next
test request with Na ε130 mmol/L. These actions are relevant to
improve the detection, classiﬁcation and management of PA with HP.

doi:10.1016/j.cca.2019.03.1545

doi:10.1016/j.cca.2019.03.1546
M425
Outcomes of a laboratory diagnostic algorithm implemented in
patients with hyponatremia
B. Montero San Martín, J.J. Sánchez-Pascuala Callau, P. Oliver Saez, P.
Fernández Calle, M.J. Alcaide Martín, B. Fernández Puntero, M. Duque
Alcorta, N. Rodríguez Roca, C. Pizarro Sánchez, A.L. Qasem Moreno, I.
Casares Guerrero
Laboratory Medicine, La Paz University Hospital, Madrid, Spain

M426
Comparative analysis of glycosilated hemoglobin results obtained
from two analyzers: Variant II Turbo and Tosoh G8
R. Rubio Sánchez, E. Lepe Balsalobre, M.D.M. Viloria Peñas, A. Moro
Ortiz
Virgen de Valme University Hospital, Seville, Spain
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Background-AIM

a

Hospital Universitario Sant Joan-Alacant, Spain
University of Missouri, USA

b

The glycosylated hemoglobin (HbA1c) is the reference test for the
monitoring of glycemic control of diabetic patients in the long term.
There are different methods for the quantiﬁcation of HbA1c. The
method of determination of the IFCC (International Federation of
Clinical Chemistry and Laboratory Medicine) is suitable as a
reference method, although it is impracticable for the routine
determination of HbA1c. Therefore, the method designated by the
DCCT (Diabetes Control and Complications Trial) as a
comparator method is ion exchange HPLC, being widely used by
the Clinical Biochemistry Laboratories for the determination of
HbA1c routinely.
The aim of this study was to evaluate the concordance of the
HbA1c measurement obtained in the Variant II Turbo (BIO-RAD) and
Tosoh G8 (HORIBA) analyzers.
Methods
We analyzed 110 samples of whole blood-EDTA-K3 in a range of
values between 3.8% and 13.9%. The samples were processed in
parallel and, to minimize the preanalytical error, the analysis was
performed in the two teams following a sequential order: ﬁrst in the
Variant II Turbo analyzer (reference analyzer) and later in the Tosoh
G8 analyzer (analyzer in process of assessment).
The statistical analysis for the comparison of methods was carried
out by Passing-Bablok regression and the analysis of the differences
using Bland-Altman with the statistical program Method Validator®.
The cut-point analysis was performed using ROC Curves with the
statistical package SPSS 19.0.
Results
The Passing-Bablok and Bland-Altman regressions showed that
systematic differences of constant and proportional type were not
found between the two methods. The equation of the line obtained
when comparing the results between the two analyzers was: Tosoh
G8 = 0.000 + 0.956 Variant II Turbo, with a conﬁdence interval of
95%. The results showed a high correlation between both teams (r =
0.956).

Background-aim
Hypomagnesemia is a condition necessary to be detected in
Emergency Department (ED) patients, as it often leads to hypocalcemia that does not resolve until the magnesium deﬁciency has been
corrected. The objective was to show and monitor an intervention to
identify ED patients with hypomagnesemia.
Methods
The stat laboratory is an independent laboratory located in the
central University Hospital Laboratory in a health district of Alicante,
Spain. The laboratory serves a population of 234,403 and processes
requests for in-patients and ED patients. A Cross-sectional study was
performed on ED patients who had hypocalcemia between July 2016
and December 2018. In a meeting between the laboratory and ED
physicians we devised a strategy that consisted that the laboratory
information system would automate register serum magnesium (smagnesium) when patient presented hypocalcemia (Albumin-adjusted total calcium N 7,5 mg/dL). We counted the number of
detected patients with hypomagnesemia (s-magnesium b1,8 mg/dL)
and calculated the cost in reagent of each identiﬁed case.
Results
S-magnesium was automatically added to 323 samples that
presented low albumin-adjusted total calcium values, with 161
hypomagnesemia results. 119 identiﬁed patients with hypomagnesemia in a 2,5 year period. Each case represented a cost of 0,84 euros.
Conclusions
The intervention to identify patients with hypomagnesemia
seems cost-effective. Moreover, patients have an excellent prognosis
since once the deﬁciency is detected and corrected the symptoms are
reversible with treatment.
doi:10.1016/j.cca.2019.03.1548

Conclusions
The results obtained in the Tosoh G8 analyzer were traceable and
comparable to those of the Variant II Turbo analyzer, so it is possible
to ensure the transferability of the results between both teams. In
addition, the Tosoh G8 analyzer improves the workﬂow and
productivity of the laboratory since the processing time of each
sample is less (108 seconds).
doi:10.1016/j.cca.2019.03.1547

M428
Total Cost of Ownership (tco) measurement is a new evidencebased tool to know the real cost of laboratory tests
L. Stankevich, P. Gontard, B. Gorodetsky
Gontard & Cie Group, Switzerland
Background-aim

M427
Serum magnesium, the forgotten test: Intervention from the
laboratory to identify emergency department patients with
hypomagnesemia
M. Salinasa, C.M. Puchea, M. Lopez-Garrigosa, E. Floresa, C. LeivaSalinasb

Year after year, manufacturers offer us new analyzers postulating
that the new model is better than the previous one. The laboratory,
in turn, needs to make the right choice between the technics and
analyzers or have objective arguments in favor a new generation.
Frequently, a focus is on reducing the cost of analytics, but this
should not be considered in isolation. Pre-analytical processes in
production – tube philosophy and probe sorting - also can affect
costs.
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Methods
Methodology of the Total Cost of Ownership (TCO) as a practical
study was carried out in the core laboratories and enabled us to
make an assumption of the real cost of pre-analytics, real throughput
of analyzers and to structure direct and hidden costs.
In this study, four independent laboratories in France ran 1000
requests of clinical chemistry (CC) and immunoassay (IC) test panels
of 32 analytes (among them 400 requests CC, 350 - IC, 200 - mixed
(CC+IC) and 50 urgent requests) using standardized protocols on
different analytic platforms from Abbott (ARCHITECT c8000, ARCHITECT i4000, ARCHITECT i1000), Beckman Coulter (AU2700, AU5800,
DxI 800), Roche (COBAS c701, COBAS c502, COBAS e602) working in
different combinations with different pre-analytical platforms (MPL
track, Inpeco track, standalone AutoMate 2500). Key operational
efﬁciency areas that contribute to TCO were measured: sorting
speed, maintenance time (separate human and machine time),
processing time (total (TAT), per tube, per test) and utility
consumption.
Results
Obtained results demonstrate that not only analytic platforms but
pre-analytical platforms also affect the processing speed and the
same analyzers demonstrate diverse efﬁciency when they are built
into the track compared to working with standalone sorters.
Different kinds of tube use and priority of primary tube sequence
(CC, IC) also impact TAT and costs and should be determined for each
laboratory individually.
Conclusions
Methodology of the TCO enables a detailed assessment of costs to
be carried out and a new technological solution to meet the needs of
laboratories can be chosen. This makes it possible to use evidencebased real-life management tools for calculating and controlling the
costs while still ensuring high-quality test results.
doi:10.1016/j.cca.2019.03.1549

2-8°C. Seven analytes were measured on each sample, i.e. albumin,
haptoglobin, orosomucoid, alpha-1-antitrypsin, immunoglobulin G
(IgG), immunoglobulin A (IgA) and immunoglobulin M (IgM). Prior
to aliquotation and analysis SSTs were allowed to clot for 30 min at a
room temperature of 18-25°C and subsequently centrifuged at 2000g
for 10 min. To evaluate the results, laboratory calculated coefﬁcient
of variation (CV) was compared to CV obtained from quantiﬁcation
during storage for each sample’s SST and aliquots tube.
Results
All but one analyte remained stable during storage in both SSTs
and aliquots tubes. Four of the seven samples had a satisfactory
correlation for all analytes when comparing laboratory calculated
CVs with CVs obtained from quantiﬁcation during storage. That is,
CVs obtained from stored tubes was lower than expected demonstrating that plasma proteins are stable in both SSTs and aliquots
tubes. In the remaining three samples a satisfactory correlation for all
analytes with the exception of IgM was found. IgM presented a
higher CV than expected after storage for both SSTs and aliquots
tubes with no preference for either of the two tube types. This may
be due to increase in IgM concentration during storage and
corresponding trend was also observed for the other analytes but
did not affect CV to the same extent.
Conclusions
This preliminary study shows that there is no difference in
plasma protein stability comparing SSTs and aliquots tubes for up to
10 days of storage. The result thus suggests that storage of samples in
SSTs is comparable to that in aliquots tubes. However, to validate
these ﬁndings a more comprehensive study with larger sample size
would be necessary.
doi:10.1016/j.cca.2019.03.1550

M430
kEDTA sample contamination: A reappraisal

M429
Will stability of plasma proteins in serum gel separator tubes be
equal to that in aliquots tubes?
N. Vickius, M. Cianchetta-Sívori
Department of Clinical Chemistry, Blekinge Hospital, Karlskrona,
Blekinge, Sweden
Background-aim
For optimization of laboratory work ﬂow it is necessary to reduce the
time-consuming manual task of aliquotation. To achieve this, the stability
of plasma proteins when stored in serum gel separator tubes (SSTs)
needs to be evaluated and compared to aliquots tubes as currently used
in the laboratory. The aim of this preliminary study was to determine
plasma protein stability in SSTs compared to aliquots tubes.
Methods
Nephelometric quantiﬁcation of plasma proteins in seven consecutive samples was performed on BN ProSpec System simultaneously in SSTs and aliquots tubes after 3, 7 and 10 days of storage at

S. Whitehead, K. Chadwick, C. Ford, R. Gama
Royal Wolverhampton NHS Trust
Background-aim
Potassium ethylenediaminetetraacetic acid (kEDTA) is a widely
used blood anticoagulant in laboratory sample tubes. EDTA contamination of clinical chemistry serum samples may result in spurious
hyperkalaemia and hypocalcaemia. If unrecognised, this could
adversely affect patient care. Strategies for identifying serum kEDTA
contamination are typically based upon a combination of raised
potassium and low alkaline phosphatase and calcium results,but this
approach is subjective. We performed a validation of an assay for
EDTA on an Abbott Architect c16000 analyser with the aim of
introducing it into routine use.
Methods
Intra-/Inter- batch imprecision, linearity, recovery, interference
and carryover were assessed. Serum was spiked kEDTA plasma to
mimic sample contamination and the effect on EDTA, potassium,
calcium, magnesium, ALP and zinc concentration was established.
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Results
The assay displayed acceptable imprecision, recovery and linearity.
No signiﬁcant carryover was detected but the assay was subject to
positive interference from haemolysis. EDTA contamination was
detectable when serum was contaminated with 1% (v:v) kEDTA plasma.
A change in serum potassium of 0.54 mmol/L (11.9% was observed) at a
measured EDTA concentration of 0.19 mmol/L; equivalent to a
contamination of 3.2% (v:v). At the same level of contamination,
reductions in measured levels of calcium (4.7%), zinc (-22.2%) and ALP
(4.7%) were observed; no change was observed for magnesium.

pathology, only the relationship between the presence of spermatozoa in urine and the absence of proteinuria was studied.
Statistical evaluation was performed using the IBM® SPSS®
Statistics V24 program.
Results
Of the 50 samples studied, 43 samples were male urine (mean
age 52 ± 17 years) and 7 female (mean age 42 ± 9 years).
No proteinuria was detected in 74% of the samples. This was
not observed in 72.1% of the samples of men nor in 85.7% of
women.

Conclusions
Conclusions
The EDTA assay displayed acceptable performance. Even small
levels of kEDTA contamination were detectable. Routine measurement of serum EDTA concentrations has the potential to identify low
levels of contamination which may not be detected using more
subjective measures.
doi:10.1016/j.cca.2019.03.1551

It can be concluded that the simple presence of semen in urine is
not a determining factor for the identiﬁcation of proteins in the
urine, with less inﬂuence in women than in men.
Additional studies should be carried out to determine the
concentration at which the presence of semen determines the
erroneous identiﬁcation of proteinuria.
doi:10.1016/j.cca.2019.03.1552

M431
Presence of semen in urine, (dis)connection with proteinuria

M432

M.P. Barros, G. GaiÃo Marques
Hospital de Santa Maria - Centro Hospitalar Universitário Lisboa Norte,
EPE, Lisbon, Portugal

The impact of preanalytical automation on risk assessed with
FMECA

Background-aim
Urinalysis (UA) is the third most commonly used laboratory
diagnostic test, with 70% of UA errors occurring in the preanalytic
phase.
Diagnosis made from the UA should be based on standardized
procedures for collection, transport and analysis.
The presence of proteinuria may be a sign of renal damage.
According to the European Urinalysis Standards published in 2000,
under the auspices of the European Federation of Laboratory
Medicine, urine samples should be collected free of internal and
external contaminants, so sexual intercourses should be avoided at
least one day because the presence of semen interferes positively
with proteinuria. Several published articles corroborate this
principle.
Objectives. Determine if the presence of semen in urine lead to
identiﬁcation of proteinuria in urine test strips (TS) used in the
urinalysis.
Methods
Through the observation of urinary sediments in an automated
equipment, a total of 50 samples were selected due to the presence
of spermatozoa.
At the same time, the proteinuria values of each sample, obtained
through the use of TS were evaluated. Once it could not be excluded
that the presence of proteinuria could be due to the underlying

C. Bellini, F. Cinci, R. Guerranti, C. Scapellato
Clinical Pathology, University Hospital of Siena, Italy
Background-aim
Since up to 70% of errors in laboratory testing occur in the
preanalytical phase, to improve patient safety it is necessary to
carefully manage the related risk, as required by accreditation: the
assessment discloses criticalities and helps in decisions. We aim to
provide methodological elements for an effective management, by
objectively measuring the risk connected to the phases handled by
man compared to those automated. Our clinical laboratory belongs to
the University Hospital of Siena and offers diagnostics both to
inpatients and to outpatients. Since the management of these two
ﬂows has different degree of automation, it allows to evaluate the
risk associated with different kind of preanalytics. To this aim we
applied the proactive methodology FMECA (Failure Mode Effects and
Criticality Analysis).
Methods
Our multidisciplinary team divided the 3 phases (prepreanalytical, preanalytical outside and within the lab) in 11
subphases (formulation of clinical question, test selection, prescription; acceptance, preparation, identiﬁcation, labelling, collection,
conservation, transportation; preparation for analysis) and deﬁned
18 main activities, recognising the ones already automated from
those still human handled. For each we identiﬁed failure modes and
effects on clinical outcome. According to literature data and our
quality indicators, we assigned scores to severity, probability and
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detectability using ten-point scales. We calculated the risk indexes
(RI) that varied from 32 to 243.

Results

The sum of RI obtained from human activities resulted much
higher than the one produced by automation. The most critical steps
(RIN150) were: manual acceptance of test orders, patient identiﬁcation, tube labelling and sample collection. Our results suggest to
introduce automated phlebotomy tray preparation systems, already
available for outpatients, in wards.

During a year 1 900 680 requests and 543 828 venous and capillary
blood samples were considered. After implementation of harmonized
QIs as a part of the patient-centered evaluation of pre-analytical errors
their number decreased from 2472 (2017) to 2212 (2018) with the
highest rates for Pre-HemV (0,47%), Pre-Clot (0,27%), Pre-NotRec
(0,13%) and Pre-MisS (0,03%) with 4.1, 4.3, 4.6 and 5.0 Six Sigma values
respectively. Reevaluated RPNs for hemolized (96 to 72), clotted (72 to
54) and unreceived (16 to 12) samples decreased by 13%, but for
misidentiﬁcation errors did not changed (81 to 81).

Conclusions

Conclusions

Although automation has a fundamental role, each organization is
different about workloads and competencies, so the most suitable
management must be tailor-made. Our methodology represents a
useful tool to predict the risk related to scenarios with more or less
automation and to choose the best balance according to the needs.
The cyclic repetition of this analysis allows to measure the
effectiveness of the action adopted.

Phlebotomy educational activities based on the ISO 15189
requirements and the National recommendations as well as implementation of harmonized QIs decreased the number of pre-analytical
errors and improved the laboratory pre-analytical process, but the
need for risk management based on improving the misidentiﬁcation
errors still exsists.

Results

doi:10.1016/j.cca.2019.03.1554
doi:10.1016/j.cca.2019.03.1553
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Role of laboratory in improving pre- analytical quality and
patient safety: Impact of educational activities on sample
collection based on the ISO 15189 requirements and the national
recommendations
M.M. Kardum Paro, S. Perkov, Z. Šiftar, A. Radeljak
Department of Medical Biochemistry and Laboratory Medicine, Merkur
University Hospital, USA

Comparative evaluation of 4 different BD Vacutainer® blood
collection tubes to study the stability of 15 steroid hormones
determined by LC-MS/MS
C. Le Goff, C. Nix, E. Cavalier
Clinical Chemistry Department, University Hospital of Liege, Belgium
Background-aim

The patient-centered evaluation of pre-analytical errors through
risk management based on the implementation of harmonized
quality indicators (QIs) is an important tool used for pre-analytical
quality improvement and patient safety. The aim of this study was to
assess the impact of phlebotomy educational activities based on the
ISO 15189 requirements and the National recommendations for
venous and capillary blood sampling using the Failure Mode and
Effects Analysis (FMEA).

For some steroid hormones, we could observe interferences in the
peaks measured by liquid chromatography tandem mass-spectrometry (LC-MS/MS). Therefore, the inﬂuence of gel or non-gel
separators should be evaluated to assess the stability of steroid
hormones. The aim of this study was to evaluated the performance of
the BD Vacutainer® Serum (BD Serum) tube, the BD Vacutainer®
SST™ II Advance (BD SST II Advance™) tube with gel separator, the
BD Vacutainer® Heparin (BD LiHep) tube and the BD Vacutainer®
Barricor™ (BD Barricor™) tube, a lithium-heparin plasma tube with
mechanical non-gel separator, for the stability of 15 steroid
hormones over different time intervals.

Methods

Methods

From January to December 2018 in the Department of Medical
Biochemistry and Laboratory Medicine an retrospective observation
analysis of QIs as part of the model of quality indicators (MQIs) was
applied. MQI launched by the International Federation of Clinical
Chemistry and Laboratory Medicine (IFCC) Working Group on
„Laboratory Errorrs and Patient Safety” (WG-LEPS) with highest risk
priority numbers (RPNs) included followed QIs: Percentage of
Number of misidentiﬁed samples/Total number of samples (PreMisS), Precentage of Number of samples with free haemoglobin (Hb
b0,5 g/L) detected by visual inspection/Total number of checked
samples for haemolysis (Pre-HemV), Precentage of Number of
samples not received/Total number of samples (Pre-NotRec). RPNs
before and after QIs implementation of phlebotomy educational
activities were calculated and compared to baseline. The goal was to
decrease the RPNs at least by 10% from those last year.

After informed consent, 10 healthy individuals were included in
the study. From each subject, 4 blood sample tubes were drawn: BD
Serum, BD SST II Advance™, BD LiHep and BD Barricor™. Concentration measurements of 15 steroids were performed by LC-MS/MS
using the Steroids MassChrom kit with QTRAP6500. Primary samples
(T0) were centrifuged and aliquots were taken and frozen for further
analysis. The primary tubes were stored at 2-8°C. After 4 days (T4), 7
days (T7) and 15 days (T15), aliquots were taken from the primary
tubes and frozen for further analysis. The data were analyzed to
compare the results between the tube at T0 and to compare the
results from the same tube at different time points to evaluate
within-tube steroid stability, using an Analysis of Variance (ANOVA),
the Acceptable Change limit (ACL), that takes the analytical
coefﬁcient of variation (CV) in consideration and the Total Change

Background-aim
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Limit (TCL), that takes both the analytical and the biological CV in
consideration.

hospital ordering system December 1st 2015. The observation
periods were 2,5 years before and after blocking, respectively.

Results

Results

At T0, statistical differences were observed between the tubes for
8 steroids. However, from the ACL and TCL point of view, the
between-tube comparison did not show any difference at initial
time. The within-tube stability showed statistical differences for 7
steroids after 15 days, 2 steroids after 7 days and 3 steroids after 4
days.

In hospital settings, LI test requests were 10,138 and 7,331
before and after intervention, respectively. Repeats decreased from
416 (4.1 %) before blocking to 33 (0.5%) after blocking. The
number of LI tests requested by GPs was 14,887 before and
18,281 after the intervention, while the number of tests repeated
was 579 (3.9%) and 643 (3.5%) before and after intervention,
respectively.

Conclusions
Conclusions
Although some statistical differences were observed, we found no
absorption in the gel neither interference from the gel itself. The
biggest bias was observed with the serum tube after 15 days, so it is
preferable to not store the tube longer than 7 days.
doi:10.1016/j.cca.2019.03.1555

M435
Blocking of lactose intolerance (MCM6-GENE) repeated tests in
hospitals
S. Lillob, T.R. Larsenb, L. Pennerupb, M. Nyboc, M.V. Bord, C. Lohman
Brasene, M. Fruekildea, S. Antonsenb
a
Department of biochemistry and immunology, Sygehus Sønderjylland,
Aabenraa, Denmark
b
Department of Biochemistry, Odense Universitetshospital og Svendborg
Sygehus, Svendborg, Denmark
c
Department of Clinical Biochemistry and Pharmacology, Odense
Universitetshospital og Svendborg Sygehus, Odense, Denmark
d
Department of Clinical Biochemistry, Hospital of South West Denmark,
Esbjerg, Denmark
e
Department of Immunology and Biochemistry, Sygehus Lillebælt,
Kolding, Denmark

Blocking of LI tests is an effective way of reducing inappropriate
retesting in hospitals. But the decrease in LI tests in the hospitals
cannot only be explained by the blocking.
The number of repeated LI tests ordered by GPs was comparable
in the two periods evaluated. Furthermore, the number of tests
requested by GPs increased during the 2,5 years.
We hypothesize that the considerable increase in the number of
LI tests requested by GPs indirectly caused the decreasing number of
requests in hospitals as, once the patient´s LI status has been tested,
hospital wards are not allowed to repeat the test. Furthermore, the
blocking of requests from GPs also would expect to result in an
approximately 3.5% reduction of requests, which corresponded to an
annual reduction of ca. 250 LI requests.
doi:10.1016/j.cca.2019.03.1556

M436
The pitfall of hemolyzed samples: How to manage in vitro
hemolysis?
M. Muñoz-Calero, E. Salas Herrero, C. Montilla López
Hospital San Juan de Dios del Aljarafe Bormujos, Sevilla, Spain

Background-aim

Background-aim

The ability to tolerate lactose is determined by intestinal activity
of the lactase enzyme. There are several DNA variants of the lactase
gene (MCM6) rending the person tolerant to lactose. We perform a
test for the single-nucleotide polymorphism (SNP) C/T 13910 DNA
variant, called Lactose intolerance (LI) test, which is the most
common SNP in the Northern European countries. Any repetition of
this test is considered inappropriate.
We investigated the effect of blocking repetition of this test on
the number of requests from hospitals and compared with
unblocked requests from general practitioners (GPs) in the Region
of Southern Denmark.

Recently EFLM published recommendations for management of
hemolyzed samples (HS) in an attempt to harmonization. There is a
strong recommendation for implementation of automated algorithm-based decision rules with the measurement of serum index.
Nevertheless, the document did not mention the difﬁculty of
distinguish between in vivo hemolysis (IVH) and spurious hemolysis.
A differentiation has to be carried out in every HS. Despite IVH is
infrequent, the annulation of interfered parameters could cause
delays in the patient diagnostic.
In IVH, levels of bilirubin increase rapidly. This particularity has
been used to implement our decision algorithm in HS. Rarely IVH
courses with normal levels of bilirubin (TB). Only in these cases,
interfered parameters are automatically annulated.

Methods
Blocking, in which repeated requests for the LI test on the same
patient were not allowed for “life-time”, was introduced in the

Methods
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When the sample is not hemolyzed, the results are released.
When the sample is mildly hemolyzed (hemoglobin from 10 to 25
mg/dL) a comment is added warning about the possibly of interfered
test. When hemoglobin exceeds 25 mg/dL, the algorithm also takes
into account the icteric index (II). If II is normal (II=1) the interfered
parameters are suppressed and a speciﬁc comment is added. When
the II is abnormal (IIε2) the Total Bilirubin (TB) is implemented. If
the TB is normal, the interfered parameters are suppressed. But
when the TB is altered (TBε1 mg/dL) the interfered parameters are
shown with a comment to be valued together with clinical data of
the patient by the clinician.
Results
During the year 2018, 196.095 samples were analyzed, 12.004
(6%) presented hemolysis. 11.336 (95%) had normal II therefore
interfered parameters were suppressed. Only 593 (5%) of the HS had
altered TB and the interfered results were shown.
Conclusions
Most of HS received in laboratory are due to spurious hemolysis.
Only in a few percentage, the interfered parameters will be released
to be assessed together with patient’s clinic because laboratory is not
able to distinguish the hemolysis type.
Despite IVH is an infrequent disease, the cancellation of interfered
parameters could cause delays in the adequate patient management.
The icteric status can be easily incorporated in the algorithm decision
rules of hemolyzed samples improving patient safety.
doi:10.1016/j.cca.2019.03.1557

M437
Evaluation of the new multi-test Vitros® chemistry product
Slides* on the Vitros XT 7600 integrated system
K. Culkin, D. Minihane
Blood Sciences Department, Pathology Laboratory, General Hospital,, St.
Helier, Jersey, JE1 3QS, United Kingdom

Methods
Peak throughput was assessed on the VITROS XT 7600 using the
following four XT MicroSlide assays: UREA-CREA Slides; ALB-TP Slides;
TRIG-CHOL Slides and TBIL-ALKP Slides versus eight corresponding
single slide test assays: UREA Slides; CREA Slides; ALB Slides; TP Slides;
TRIG Slides; CHOL Slides; ALKP Slides; and TBIL Slides. The XT
MicroSlides with dual test capability were chosen through their high
correlation to the sample workﬂow, modelled using archived run data,
and obtained through Ortho’s secure, real time communications
eConnectivity database. The Vitros XT 7600 executed a workﬂow test
design with protocols containing MicroSlides, MicroWells, and
MicroTips combined and with MicroSlides only.
Results
The peak throughput achieved, was greatest when four of the XT
MicroSlides products were studied; resulting in maximum throughputs of 720 TPH with four XT MicroSlides products and 606 TPH with
single slide test examining the throughput of MicroSlides only. The
maximum throughputs of 731 TPH with four XT MicroSlides
products and 617 TPH with single slide test examining the
throughput of MicroSlides, MicroWells, and MicroTips combined. A
series of protocols tested the maximum throughput using four, three,
two, and one XT MicroSlides products versus single slide test
products. *For presentation and demonstration purposes only.
Conclusions
In addition, the impact of XT MicroSlides to workﬂow is reduction
in FTE time to manage the following daily, weekly, monthly tasks:
incoming consumables inspection/unpacking/storage, hands-on time
loading/unloading cartridges, and generation/disposal of solid waste.
VITROS XT Platforms are currently under development and are
not available to the public or for sale until approved under the
requirements of the DIRECTIVE 98/79/EC OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 27 October 1998 on in vitro
diagnostic medical devices and the respective regulatory requirements of the target market
doi:10.1016/j.cca.2019.03.1558

Background-aim
M438
The VITROS® XT 7600 Integrated System (VITROS XT 7600) from
Ortho Clinical Diagnostics can perform general chemistry and
immunoassays by combining its MicroSlide, MicroTip, and MicroWell
(with enhanced chemiluminescence) technologies into one instrument platform. We conducted an evaluation to access the impact on
productivity at our institution, of the VITROS XT 7600 Integrated
System for use with the new VITROS XT Chemistry Products Slides. A
series of new VITROS XT Chemistry Products Slides (XT MicroSlides)
with dual test capability have been developed. They are intended to
reduce sample size and enhance operational efﬁciency while
maintaining analytical performance versus the conventional single
slide test. The six new XT MicroSlides products are the following:
UREA-CREA Slides, ALTV-AST Slides, TRIG-CHOL Slides, ALB-TP Slides,
GLU-Ca Slides, and TBIL-ALKP Slides. These new slide products are
unique in that they allow testing for two different analytes to be
performed simultaneously on a single slide in the clinical chemistry
laboratory on the VITROS XT 7600. This study examined both the
workﬂow improvements when adding XT MicroSlides to current
workﬂow and the peak throughput impact to the addition of
incremental XT MicroSlides to the workﬂow.

Integrative analysis of parameters affected by hemolysis in
different matrices under deﬁned preanalytical conditions
N. Neuwinger, D. Meyer Zum Büschenfelde, R. Tauber, K. Kappert
Labor Berlin – Charite Vivantes GmbH, and Charite –
Universitaetsmedizin Berlin, Clinical Chemistry and Pathobiochemistry,
Institute of Laboratory Medicine, Berlin, Germany
Background-aim
In laboratory medicine, preanalytics are less standardized than
analytics, but the validity of generated data depends on both phases.
Variations in blood withdrawal conditions are frequently evident in
clinical settings and have been suggested to impact measurements of
erythrocyte lysis parameters, such as potassium, free hemoglobin,
and lactate dehydrogenase (LDH). LDH activity is routinely determined, e.g. for monitoring malignant diseases. Here we performed an
integrative analysis of parameters affected by hemolysis in different
matrices under deﬁned preanalytical conditions, including different
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vacuum blood collection tubes (serum, SE; heparin plasma, HP) and
their ﬁlling volumes.
Methods
From n=30 healthy volunteers venous blood was withdrawn.
Blood tubes were either ﬁlled (90-100%) or underﬁlled (40-50%).
Each tube was subjected to analyses of electrolytes (sodium,
potassium, chloride), enzymes (LDH, creatine kinase (CK)) as well
as quality indices (hemolysis, icterus, lipemia). Further, the blood
ﬁlling velocity was quantiﬁed. Parameters of hemolysis and plasma
yield were determined and additionally analyzed retrospectively in
nN74.000 in-house patients.

other drinks and alcohol ingestion, last meal before fasting and
exercise. Also if availability of computerized order entry (CPOE) to
automatically print the recommendations in PCCs and if customized,
according to the requested tests. An 11th question presented some
recommendations, requesting their agreement.
Results

Concerning different matrices (SE vs. HP), both hemolysis index
(-11.7%) and potassium concentrations (-7.3%) were expectedly
reduced in anticoagulated HP. LDH activity was higher in HP
compared to SE (+10.3%), contradicting hemolysis index and
potassium. Analyzing the impact of underﬁlling, the analytes sodium,
chloride, and CK remained largely unchanged. However, underﬁlled
tubes were characterized by higher LDH (SE: +21.6%; HP: +29.5%),
hemolysis index (SE: +216.1%; HP: +191.7%) and potassium (SE:
+4.3%; HP: +5.5%). As one potential underlying mechanism, we
determined tube ﬁlling velocity, which was ~3-fold higher in the ﬁrst
half compared to the second half in both HP and SE. Importantly, in
volunteers plasma yield inversely correlated with LDH activity,
which was conﬁrmed in our retrospective patient cohort

68 laboratories fulﬁlled the survey. In 46 (68%) HDs fasting was
always recommended, 15 just when tests requiring fasting, and in 2
always recommended except when only CBC or CBC plus coagulation
tests. In 41 of the 46 laboratories always recommending fasting, was
to simplify/unify criteria; In 5 because no CPOE availability.
24 (35%) always recommended a 12-hours fasting; 14, 10-hours,
and 18 12 or 10-hours depending weather lipid tests were requested
or not. 12 did not speciﬁed the duration of fasting, or less than 10
hours.
In 48 (70%) water intake was allowed without restrictions during
the fasting period and in 9 to a maximum of ½ liter. In 2, water
intake was not allowed and in 9 no recommendations. In 61 (90%),
other liquids were not recommended. In 41 was alcohol ingestion
speciﬁcally not allowed and in 15 no recommendations.
In 45 (66%) a light meal was recommended before fasting. 41
(60%) HDs had speciﬁc guidelines regarding non- strenuous exercise
in the 3 days prior to analysis, and in 16 were not mentioned.
In 39 (57%), CPOE offered the possibility of printing the
recommendations automatically in the PCC that were automatically
customized, according to the requested tests. 49 (72%) laboratories
agreed with the proposed recommendations.

Conclusions

Conclusions

It is relevant to distinguish between SE and HP collection tubes
when using LDH as a risk stratiﬁcation parameter, since HP produces
higher levels. Underﬁlling of blood tubes leads to elevations in LDH
activities, which should be considered in clinically implausible
elevated LDH levels.

There was a high variability in Primary Care Patient recommendations before the laboratory tests in Spain, and some do not follow
international guidelines. There is a need to reach an agreement.

Results

doi:10.1016/j.cca.2019.03.1560

doi:10.1016/j.cca.2019.03.1559
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Recommendations for the patient preparation for laboratory
tests in primary care in Spain: A redconlab study

Discordant ﬁndings and error types observed in urine drug
screens: An external quality assessment program perspective
P. Yipb, J. Stempd, E. Dunnc, H. Vandenberghea, D. Konfortee
Consultant, Mississauga, Canada
b
Department of Laboratory Medicine, Sunnybrook Hospital and University of Toronto, Canada
c
Dynacare, Brampton, Canada
d
Institute for Quality Management in Healthcare, Toronto, Canada
e
LifeLabs Medical Laboratories, Toronto, Canada

a

M. Salinasa, E. Floresa, C.M. Puchea, M. Lopez-Garrigosa, C. LeivaSalinasb
a
Hospital Universitario Sant Joan-Alacant, Spain
b
University of Missouri, USA
Background-Aim

Background-aim
To know the recommendations for the patient preparation for
laboratory tests in Primary Care.
Methods
Spain is divided in Health Departments (HDs) composed of
several Primary Care Centers (PCCs) and a laboratory attending every
HD inhabitant. A cross-sectional REDCONLAB study was designed
and a call for data posted by Email. Spanish laboratories were invited
to ﬁll out a ten questions questionnaire about fasting recommendations, duration, if customized according to the requested tests, water,

Drugs are screened in urine for suspected overdose or compliance
with treatment programs. Single-use tests based on immunoassay
methods are often employed due to their ease of use, quick
availability of results, and multi-panel design for common drugs.
The Institute for Quality Management in Healthcare (IQMH) provides
ISO 17043:2010 accredited Proﬁciency Testing (PT) programs for
urine drug screens. The limitations of these drug screens are
reﬂected in discordant PT results, which were reviewed for their
error types and root causes.

Abstracts / Clinica Chimica Acta 493 (2019) S673–S710

Methods

Methods

Eighteen surveys distributed between May 2010 and October
2018 were included. PT samples consisted of drug-free, single-donor
urine supplemented with speciﬁc drugs. A total of 54 challenges (6
per year) were included in the study period. Participants’ results
were assessed against the reference laboratory, and discordant
ﬁndings (DF) were investigated by the participant laboratory using
a standardized report.

UCRE were measured by Dimension Vista Jaffe Creatinine method
(CRE2 Siemens Healthcare Diagnostics). Linearity performance and
comparison of UCRE measured by urine and plasma mode (reference
concentration) were performed.

Results
The PT program has expanded to 17 drugs or drug classes for
assessment, and enrolled 177 participant laboratories within Canada.
The number of positive drugs per challenge ranged from 1-4, and a
total of 111 intended positive drug results were distributed during
the study period. The error types for 637 discordant ﬁndings
included analytical method (46.6%), clerical (27.9%), technical
(7.7%), equipment (0.9%), and the remainder were unexplained
(16.8%). The mean number of DF per positive drug result was 5.9 DF/
Pos. The most frequently misreported results even after normalizing
for the number of positive challenges were methamphetamine (17.8
DF/Pos), methadone (7.9 DF/Pos), amphetamine (6.7 DF/Pos), and
barbiturates (5.9 DF/Pos). Among the most frequent root causes,
method sensitivity and speciﬁcity were cited in 14.8% and 13.7% of
investigations, respectively. For clerical and interpretation errors, the
most frequent were noted for methamphetamine (19.8%), methadone metabolite (EDDP, 14.2%), and amphetamine (12.2%).
Conclusions

Results
The test was not linear below 2mM. The bias was inversely
related to UCRE (-4.2± 3.4, -9.5± 2.3, 19.6± 4.9 and -25.9± 8.6 %,
respectively for UCRE 2-4, 1.5-2, 1-1.5 and b1mM). The linear
relation between UCREb2mM and reference concentration was
further used to correct UCRE (corrected UCRE =0.855UCRE+0.435,
R2 = 0,9764). Our laboratory alerted Siemens and the ANSM
(Agence nationale de sécurité du medicament et des produits de
santé) providing individual patient reports to support the clinical
relevance. The bias of CrCl compared to mGFR was studied in 8000
samples between 2015-2018. For UCREb2 mM, there was a linear
relation between UCRE and the bias, some CrCl values being lower
than mGFR. The correction of UCRE restored the physiologically
expected overestimation of mGFR by CrCl. Siemens acknowledged
the negative bias at low concentrations of the analytical domain in
urine (29 June 2016 Security letter) and that the limit of
quantiﬁcation (0.442 mM) could not be reached. However, the cause
was not identiﬁed and no solution was provided.
Conclusions

The errors identiﬁed within PT surveys occurred throughout the
testing process with potential impact on patient reports. Although
immunoassay drug screen results are considered preliminary or
presumptive, their limitations are not necessarily apparent to end
users.

The reported bias potentially leads to a misdiagnosis, since urine
creatinine concentration is commonly used to normalize biological
parameters for urine concentration. This would for instance impact
Albumin-to-Creatinine Ratio (ACR), recommended for risk classiﬁcation of patients with chronic kidney disease, metanephrines for the
diagnosis of pheochromocytoma, bone turnover markers, and many
other biomarkers.

doi:10.1016/j.cca.2019.03.1561

doi:10.1016/j.cca.2019.03.1562
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Clinical impact of bias of urine creatinine methodology

Managing post-analytical phase of procalcitonin testing in
intensive care unit improves the request appropriateness

A. Bouttena, A. Barniera, T. Roberta, C. Bouchet-Seraphina, N. Setaa, E.
Vidal-Petiotb, M. Flamantb
a
Biochemistry Department, Assistance Publique - Hôpitaux de Paris,
Hôpital Bichat, Paris, France
b
Physiology Department, Département Hospitalo-Universitaire FIRE,
Assistance Publique - Hôpitaux de Paris, Hôpital Bichat, Paris Diderot
University, Sorbonne, INSERM U 1149, Center of Research on Inﬂammation, Paris, France
Background-aim
In 2015, our laboratory was alerted by the Physiology department
about abnormalities in creatinine clearance values (CrCl), some of
which lower than measured GFR ( mGFR, obtained from renal
clearance of 51Cr EDTA) which is physiologically impossible. Due to
tubular secretion of creatinine, CrCl overestimates mGFR by approximately 20-30%, whereas in the absence of tubular reabsorption or
metabolism, CrCl cannot be lower than mGFR. An underestimation of
urinary creatinine concentration (UCRE) was therefore suspected,
especially in the lower range.

E. Aloisiob, A. Dolcia, M. Panteghinib
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
b
Specialization School in Clinical Pathology and Clinical Biochemistry,
University of Milan, & Clinical Pathology Unit, ASST FatebenefratelliSacco, Milan, Italy

a

Background-aim
The available scientiﬁc evidence supports the use of procalcitonin
(PCT) measurement in serum for antibiotic stewardship in septic
patients hospitalized in intensive care unit (ICU). PCT should be
tested daily until its concentrations decrease by ε80% from the peak
value or to absolute values δ0.5 ⎧g/L, at which time both antibiotic
therapy and PCT monitoring should be stopped. In our hospital, PCT
can be ordered without restrictions by ICU clinicians, who should use
the test according to the algorithms described above. However, we
noticed a tendency to continue PCT monitoring for most patients
well past the ‘80% decrease from peak value’ threshold. To avoid this
drawback, we decided to introduce a comment in the PCT report to
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alert clinicians when the 80% decrease was reached, with the hope of
improving request appropriateness.
Methods
Since October 2017, a comment indicating “a decrease ε80% from
peak value” was added, whenever relevant, to PCT reports of ICU
patients as a clinical validation rule. The number of PCT requests was
audited from January to September 2018 (P2) and compared with
the same period of 2017 (P1), before the rule implementation.
Results
1103 PCT determinations for 181 ICU patients (mean, 6.1 tests per
patient; range 1-60) and 991 PCT determinations for 185 patients
(mean, 5.4 tests per patient; range 1-38) were ordered during P1 and
P2, respectively. During P2, 258 comments were added to PCT
reports of 47 patients (mean, 5.5 comments per patient; range 1-25).
This resulted in a 10% decrease in total PCT requests and an average
reduction of 0.7 in requests per patient. This corresponded to a
yearly saving of ~6,000 €.

analysis completion, etc.). Sample blood clotting errors came mainly
from intensive care (20.9%), coronary unit (13.3%), and emergency
department (9.2%). Median TAT for potassium on samples with blood
clotting errors were 72 minutes, compared to 32 minutes for nonproblematic samples.
Methods
To improve the quality of the samples in our lab, and to lower
turnaround times, we decided to use lithium heparin plasma samples
collected in BD Barricor™ tubes. These tubes have a mechanical
barrier rather than gel to separate plasma from cells. However,
before implementing these new tubes, we had to validate an
alternative centrifugation time on our Beckman-Coulter centrifuges
(5 min at 1912 x g vs the recommended 3 min at 4000 x g). Since
plasma was not validated in our Beckman assays, we also compared
results obtained for 65 routine chemistry and immunochemistry
analyses in Barricor™ tubes in comparison to serum separator tubes
for samples from 119 healthy volunteers. Data were analyzed using
weighed Deming regression analysis and comparison acceptability
was based in mean bias (clinical acceptance limits) and correlation
coefﬁcient (r ε 0.975).

Conclusions
Results
The post-analytical phase is the most overlooked phase of the
total examination process. However, its proper management is
crucial for patient safety and clinical governance of laboratory tasks,
including appropriate test utilization. We showed that adding a
standard comment to the PCT report for highlighting the clinical
information given by the biomarker behaviour in ICU patients
undergoing antibiotics can increase the appropriateness for this
critical, expensive and often misused test.
doi:10.1016/j.cca.2019.03.1563

The use of Barricor™ tubes showed clinically acceptable equivalence to serum tubes for the studied analytes, and the alternate
centrifugation speed did not signiﬁcantly affect the results.
Conclusions
After implementing the new sample tubes, blood clotting errors
decreased to 372/month. For example, clotting errors from intensive
care samples went from 181/month to 8/month.
doi:10.1016/j.cca.2019.03.1564

M443
Improved sample quality and decreased turnaround time by
implementing BD Barricor™ plasma tubes on Beckman-Coulter
AU5800 and DXI
M. Belanger, P. Hétu
Centre hospitalier de l’université de Montréal (CHUM), Centre de
recherche du CHUM, Canada
Background-aim
Serum is the sample type mostly validated by in-vitro
diagnostic companies. However, many patients have conditions
that can affect the coagulation process: thrombocytosis, lymphocytosis, anticoagulant therapy, etc. Samples also come from clinics
outside the hospital and sometimes the time needed for blood
coagulation in serum tubes is not respected, leading to microﬁbrin
problems.
In our efforts to LEAN the total laboratory automation process, we
found that the Beckman-Coulter AU5800 analyzers ﬂagged 867
sample blood clotting errors in 1 month, representing an average of
28 errors/day. Resolving each sample blood clot error takes more
than 15 min of manual handling by the technologists (recuperating
the problematic sample, re-run in front loading mode, veriﬁcation of

M444
Number: Standardised post analysis in Het Netherlands – It’s
prime time
N. Brouwerc, W. Elzen Dend, M. Thelena,b, C. Cobbaertd
Amphia Hospital, Laboratory for Clinical Chemistry and Haematology,
Breda, The Netherlands
b
Stichting Kwaliteitsbewaking Medische Laboratoriumdiagnostiek, Nijmegen, The Netherlands
c
Diagnost-IQ, Dijklander Hospital, Purmerend, the Netherlands
d
, Department Clinical Chemistry and Laboratory Medicine, Leiden
University Medical Centre, Leiden, the Netherlands
a

Background-aim
Uniformity of language, necessary for unambiguous information
exchange between different specialists, is a hot topic in medical
healthcare. This is particularly important for the exchange of
laboratory results to assure proper interpretation and treatment of
patients, which is only possible if the total testing process is
standardized. The introduction of an accuracy-based external quality
control program (SKML) has already led to standardized analysis of
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clinical chemistry tests. Laboratory specialists should now take
responsibility for realizing standardized post-analysis.

specimens, particularly long term stability. This study performs the
evaluation of the short term and long term stability of common
clinical chemistry tests for biobanking specimen.

Methods
Methods
Embedded in the Calibration 2.000 program, which initially
focused on analytical test standardization, the NUMBER (Dutch
UniforM Decision Limits and Reference intervals) project was
initiated in the Netherlands for standardization of the post-analytical
phase. The NUMBER steering group, together with 16 laboratories,
used a big data approach of existing primary care data to deduce
reference intervals (RI). The quality of the data used in the big data
approach was judged in the SKML MUSE scoring system. Five
workshops were organized to reach consensus.
Results
During three workshops agreement was obtained for the RI of 18
standardized clinical chemistry parameters. In the fourth workshop,
essential factors were appointed for a successful implementation of
these RI. Setting up a website with background information and
education was an important outcome. In the ﬁfth workshop an
action plan was established and infographics for different users of
laboratory results (patient, healthcare specialist, laboratory specialist) were developed.
Besides implementation of the standardized RI, embedding the
reference calculations in the Dutch EQAS SKML is essential to
accomplish a sustainable infrastructure and database for future data
acquisition, both for expansion with new well standardized analytes
and for periodic retesting of the established RI in accordance with
ISO15189 requirements.

Blood specimens are drawn from healthy volunteers. For short
term evaluations, specimens are stored at four different temperatures (20, 4, -20, and -70 degree of Celsius), and analytes are
measured at the time of basal, 2, 6, 24, 48, 72 hours and 1 week for
28 kinds of analytes including calcium, phosphorus, glucose, urea
nitrogen, uric acid, cholesterol, total protein, albumin, total bilirubin,
alkaline phosphatase, AST, ALT, gamma GT, creatinine, sodium,
potassium, chloride, total carbonates, iron, total iron binding
capacity, triglycerides, HDL, LDL, Immunoglobulin G, A, M, Complement 3 and 4. For long term evaluations, specimens are stored at 2
different temperatures (-20 and -70 degree of Celsius), and analytes
are measured at the time of 1, 3, 6 months, 1 and 2 years intervals for
same analytes as short term evaluations. Percent differences from
basal level for each analyte are evaluated.
Results
For short term evaluation, percent changes of total bilirubin, total
carbonates, Complement 3 and 4 show greater than 10 % from basal
levels mainly at 20 degree of Celsius. However, for long term
evaluations, percent changes of total bilirubin, alkaline phosphatase,
AST, ALT, total carbonates, HDL, LDL, Complement 3 and 4 show
greater than 10 % starting from 6 months storage mainly at -20
degree of Celsius.
Conclusions

Conclusions
The establishment and implementation of standardized RI based
on a big data approach is enabled in the Netherlands, due to a type 1
accuracy-based external quality assessment scheme for general
chemistry and fruitful collaborations with quality-minded laboratory
specialists.

From this study, we can predict how biobanking specimens can
be used in clinical researches. Furthermore, alkaline phosphatase,
AST, and ALT can be suggested as easily available biomarkers for
evaluation of the stability of biobanking specimen.
doi:10.1016/j.cca.2019.03.1566

doi:10.1016/j.cca.2019.03.1565
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Recommendations on measurement units- Why and how

Evaluation of the long-term stability of clinical chemistry
analytes for human biobanking specimen

Y.B.L. Hansen
C-NPU, IFCC

M. Hana, N.K. Leec, H.J. Leec, S.S. Parkb
a
Department of Laboratory Medicine, Kangdong Sacred Heart Hospital,
Seoul, Republic of Korea
b
Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Republic of Korea
c
Human Biobank, Biomedical Research Institute, Seoul National University Hospital, Seoul, Republic of Korea

Background-aim

Background-aim
The necessity of biobanking is growing more and more nowadays
for clinical research. Since most of the researches with biobanking
specimen are for later use, the stability of specimen is the most
important factor for maintaining quality of research and biobanking.
However, there are few researches on the stability of biobanking

Globally, clinical laboratories are producing, communicating, and
exchanging millions of laboratory examination results to multiple
parties every day. For quantative values, measurement units are
required to make numerical values comparable and meaningful.
However, a unit may have several expressions, e.g. “mmol/L=μmol/
mL=nmol/μL=pmol/nL”. A non-systematic use of several expressions of measurement units may create errors in the vast communication between multiple health care providers and become a risk
to patient safety. The Committee of Nomenclature for Properties and
Units (C-NPU), a collaboration between International Federation of
Clinical Chemistry and Laboratory Medicine (IFCC) and International
Union for Pure and Applied Chemistry (IUPAC), recommends using
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an unambiguous terminology of measurement units, for daily patient
care and scientiﬁc publications.
Methods
In corporation with international scientiﬁc organisations, C-NPU
has discussed measurement units and other metrological issues in
laboratory terminology for more than 50 years.
Results
C-NPU developed, published, and recommended principles and
rules on measurement units.
Examples of some of the principles for SI unit:
1. Base SI units have unambiguous international deﬁnitions and
should be used
2. Unit of a given magnitude should have only one expression.
3. One SI preﬁx per unit
4. SI preﬁx only belongs to the numerator
Consequently, “millimoles per litre” shall only be expressed as
“mmol/L”.
Examples of deﬁnitions of some of non-SI units:
1. WHO International Unit’ (IU) comprises a heterogeneous group of
units, each deﬁned by internationally certiﬁed reference material
(CRM), e.g. a WHO International Standard.
2. Procedure deﬁned unit (p.d.u.) comprises a heterogeneous group
of units that are not traceable to an international unit or an
international CRM. Each unit must be deﬁned by the local
laboratory.
Conclusions
C-NPU has developed and recommended an unambiguous terminology of measurement units, in order to reduce risk of errors in
communication of laboratory results between multiple health care
parties. A considerable harmonization task for non-SI units is required.
doi:10.1016/j.cca.2019.03.1567

M447

Methods
Venous blood samples were collected from 43 hospital patients
by venipuncture in RST tubes and additionally in Barricor LH
(lithium-heparin) tubes. Directly after venipuncture, tubes were
carefuly inverted and centrifuged according to manufacturer instructions. Thyroid hormones, free T3, free T4, and TSH were measured by
chemiluminescent microparticle immunoassay by Alinity analyzer
(Abbott Laboratories, Lake Forest, USA). Venous blood samples
collected in the RST tubes were centrifuged within thirty minutes
of sampling, for ten minutes at 1300 g. This was followed by the
serum separation from the cells, which was used to measure the
concentration of selected analytes. Samples collected by venipuncture in Barricor LH tubes were also centrifuged within thirty minutes
of sampling, for three minutes at 4000 g.The resulting plasma was
also used to measure the concentration of selected analytes. First, we
compared results of all three analytes from RST tubes with Barricor™
tubes using Passing-Bablok and Bland-Altman analyses followed by
calculating the difference of analytes concentration beetween
baseline and a 24h time interval in tubes stored at +4°C.
Results
The results of the test tube comparison in the initial (baseline) time
(0) showed a statistically signiﬁcant difference for a pair of values
when determining TSH. Results for TSH obtained using a RST and
Barricor tubes were 1,250 (0,580 - 2,534) mIU/L and 1,310 (0,605 2,606) mIU/L (p = 0,002), respectively. Passing-Bablok regression
analysis of measured values showed that for TSH and free T3 there is a
proportional difference in serum and plasma while Bland-Altman
analysis showed an acceptable concordance for all measured analytes.
Serum and plasma samples were tested for the analytes stability after a
24 hour tubes storage at 2-8 °C and although plasma and serum free T3
and free T4 levels showed statistically signiﬁcant difference between
those two measurements all mean differences were within the range
of clinically acceptable deviations for all tested analytes.
Conclusions
Using Barricor tubes improves laboratory workﬂow and efﬁciency
and also provides a prompt centrifugation and a high-quality plasma
sample. Additionaliy, all analyses can be performed within 24h of
specimen collection.
doi:10.1016/j.cca.2019.03.1568

Comparison of BD Barricor™ vs. BD Rapid Serum Tube (RST) for
thyroid hormones
I. Lukicb, S. Mandicb, V. Horvatb, M. Lukica, V. Sericb
a
Department of Clinical Laboratory Diagnostics, Osijek University
Hospital, Josipa Huttlera 4, Osijek HR-31000, Croatia
b
Department of Medical Chemistry, Biochemistry and Clinical Chemistry,
Faculty of Medicine, University of Osijek, Josipa Huttlera 4, Osijek HR31000, Croatia
Background-aim
In recent years, BD Barricor™ lithium-heparin plasma tube with a
mechanical separator was introduced to improve laboratory
workﬂow and to provide a fast and high-quality plasma sample.
We aimed to compare results and stability of thyroid hormones, free
T3, free T4, and TSH in the BD Barricor™ lithium-heparin plasma
tube, versus BD Rapid Serum Tube, routinely used in the Osijek
Clinical Hospital Center laboratory for thyroid hormones analysis.

M448
Impact of managing altered results in hemolyzed samples (HS) in
an infant-maternity hospital using an unconventional approach
C. Robbianob, S. Birindellia, R. Dolcinia, C. Defendentia, M. Panteghinib
a
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
b
Clinical Pathology Unit, Specialization School in Clinical Pathology and
Clinical Biochemistry, ASST Fatebenefratelli-Sacco, University of Milan,
Milan, Italy
Background-aim
How to manage altered results in HS is a matter of debate and it is
even more problematic in infants. In our infant-maternity setting, we
apply an approach for reporting interfered test results from plasma
HS that provides the result itself, the degree of hemolysis expressed
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in free hemoglobin (fHb) concentration and a warning recommending sample recollection, if possible. We investigated the
impact of this approach on phlebotomy quality and physicians’
decision-making process.

Working Group Reﬂective Testing, Dutch Society for Clinical Chemistry
and Laboratory Medicine (NVKC), the Netherlands

Methods
We measured fHb on Beckman AU680 scoring results into 5
intervals of hemolytic index (HI), where HI1 is fHb 0.5-1 g/L and HI5
is fHb N5 g/L. We estimated the total number of HS, the most
interfered analytes, the most frequently repeated tests, the clinical
wards (CW) more affected by HS and those requiring more test
repetitions. We compared data from Apr-Nov 2017 (just after
implementing the approach) vs Apr-Nov 2018.

Reﬂective testing is the process of interpreting, commenting and,
if necessary, adding tests by the clinical chemistry laboratory, in
order to complete the diagnosis sensibly and effectively. In the
Netherlands, this aspect of consultation is mainly applied to
laboratory research that is requested by general practitioners.
Previous research has shown that reﬂective testing is experienced
as useful or meaningful, in 95% or more of the cases. The aim of the
present study is to make an inventory of the need for reﬂective
testing in an outpatient or hospital setting.

Results

Methods

We detected 1447 HS (10.8%) out of 13,349 blood samples in 2017
vs 1376 HS (9.7%) out of 14,137 samples in 2018 (P=0.003), with HI2
(fHb 1-2 g/L) as the most frequent category (48% vs 39%). In the two
periods, the most interfered analytes were conjugated bilirubin (CB)
(37.9% vs 29.2%), ammonium (22.1% vs 13.7%), LDH (16.6% vs 15.0%),
Mg (16.1% vs 11.0%) and K (12.2% vs 8.6%). We noted a signiﬁcant
decrease in repetition for Mg (5.0% vs 3.1%, P=0.0018) and K (3.1% vs
2.3%, P=0.0015) and a signiﬁcant increase for LDH (2.4% vs 3.2%,
P=0.018). CW more affected by HS were Neonatology, Pediatric and
Neonatal ICUs and ER, decreasing from 31% to 27%, 29% to 17%, 22% to
19%, and 23% to 22%, respectively, in the two considered periods.
Maternal ward showed hemolysis in only 0.9% of samples. CW mostly
repeating tests after HS were both ICUs, ER and Pediatric Surgery.
Interestingly, Neonatal ICU mainly required repetition of CB.

Questionnaires were developed for the medical specialists in
gynaecology, paediatrics, cardiology and geriatrics. Each questionnaire contained of several cases – applicable to the medical specialty
– in which reﬂective testing can be used meaningfully. In each case,
respondents were asked to choose between the following options: 1)
I would like to receive only the results of the requested tests; 2) I
would like to receive the results with comments; 3) I would
appreciate the appliance of reﬂective testing; 4) Otherwise. The
questionnaires were distributed to medical specialists and residents
of 6 general hospitals in the Netherlands.

Conclusions
Our outline of laboratory report led to a general HS decrease. We
argue that the alert comment could be a driving force able to improve
the quality of phlebotomy. Beside the objective constraint of age on the
possibility to repeat phlebotomy, the reduction of some test repetition
and the increase of others seem to indicate an improved physicians’
skill in evaluating the clinical impact of hemolysis on different tests.
doi:10.1016/j.cca.2019.03.1569

Background-aim

Results
The questionnaire was completed by 87 respondents in total
(gynaecology n=26, paediatrics n=32, cardiology n=16, geriatrics
n=13). One third of the respondents were residents. The appliance
of reﬂective testing was preferred in 45% of the cases; adding an
interpretive comment to laboratory research was wanted in 36% of
the cases. Ten percent of the respondents would only like to receive
the results of the requested tests; this mainly concerned specialists
in geriatrics and cardiology. The option “Otherwise” (9%) was
relatively more chosen by paediatricians and gynaecologists. Further
analysis of this option revealed that the specialists were generally
positive about reﬂective testing, but that they would like to have
mutual consultation about this ﬁrst.
Conclusions

M449
Reﬂective testing in laboratory medicine: Is it helpful in an
outpatient or hospital setting?
W.P. Verboeket- Van De Venne, D.L. Bakkeren, R.L. Herpers, R.M.
Hoedemakers, W.P. Oosterhuis, H. De Waard, A.P. Van Rossum

Medical specialists and residents reported to have a clear need for
reﬂective testing, in case the laboratory research is indicative for this.
The addition of tests and/or an interpretive comment can be seen as
part of the consulting role of specialists in laboratory medicine.
doi:10.1016/j.cca.2019.03.1570
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Toxicology, including therapeutic drug monitoring
M450
Using the platelet
clopidogrel therapy

M451
function

analyzer-100

for

monitoring

M. Belkacemi
University Djillali Liabes sidi bel abbes, Faculty of Medicine, Algeria
Background-aim
The use of Clopidogrel is widespread in developed and developing countries. Its effectiveness in preventing atherothrombotic
events has been demonstrated in many studies. However, the
response to Clopidogrel is variable. In cardiology, the link between
non-biological response to clopidogrel and the occurrence of
thromboembolic events has been shown. The aim of the study was
the monitoring of the coronary patients under clopidogrel by closure
time using the Platelet Function Analyzer-100 (PFA-100).
Methods
This cross-sectional study was conducted at the cardiology
department of the University Hospital center between December
and May 2018, to assess the degree of platelet inhibition using the
Platelet Function Analyzer after receiving clopidogrel standard
loading dose (300 or 600 mg) or clopidogrel maintenance treatment
(75 mg). The platelet closure time was determined using the
INNOVANCE® P2Y PFA 100 cartridge. Non response to clopidogrel
was deﬁned by platelet closure time PFA 100 P2Y b106 s.
Results
One hundred patients were included in the study. The mean age
was 63 years and 58% were males. Clopidogrel doses were 75 mg (76
^
%), 300 mg (24%), and 600 mg (0%). Exactly 17% of patients showed
^
^
in vitro clopidogrel non response with platelet closure time P2Y PFA
100 b 106 seconde.
Conclusions
Our ﬁndings indicate a signiﬁcant rate of clopidogrel in-vitro nonresponse among coronary patients which may expose them to an
increased risk of thrombotic events.
doi:10.1016/j.cca.2019.03.1572

0009-8981/$ – see front matter

Determination of imatinib by liquid chromatography tandem
mass spectrometry
D. Eryavuzc, S. Abusogluc, A. Unluc, A. Basturkd, M. Daglıd, O. Tokc, T.
Hacıbekiroglub, D. Aland, C. Sunua
a
Sakarya University Education and Research Hospital, Internal Medicine,
Hematology, Sakarya, Turkey
b
Sakarya University, Faculty of Medicine, Department of Internal
Medicine, Hematology, Sakarya, Turkey
c
Selcuk University Faculty of Medicine, Department of Biochemistry,
Konya, Turkey
d
Selçuk University Faculty of Medicine, Department of Internal Medicine, Hematology, Konya, Turkey
Background-aim
Imatinib mesylate (Gleevec) has been approved for the treatment
of chronic myeloid leukemia, gastrointestinal stromal tumors,
systemic mastocytosis, and hypereosinophilic syndromes. Studies
have shown that the imatinib plasma trough concentration should be
set above 1000 ng/ml to obtain a response and below 3000 ng/ml to
avoid serious adverse events such as neutropenia.Therefore, it is
extremely important to monitor the drug level of imatinib to provide
both effective treatment and safe treatment by protecting against
serious adverse effects such as cardiac toxicities, myositis, multiple
sclerosis, renal failure, neutropenia.Our aim of this study was to
develop a simple and accurate tandem mass method for determination of imatinib, a protein-tyrosine kinase inhibitor against chronic
myeloid leukemia.
Methods
Chromatographic seperation was performed using an Shimadzu
LC-20-AD (Kyoto, Japan) coupled with a ABSCIEX API 3200 triple
quadrupole massspectrometer (USA) equipped with an electrospray
ion source (ESI) operating in positive mode. Chromatographic
separation was performed on a C18 column using a gradient with
consisting of %0,05 formic acid including 4 mM ammonium formate
and acetonitrile at a total ﬂow rate of 1 ml/min.
Sample preparation brieﬂy;100 ⎧L of a 5000 ng/mL solution of
internal standard (nilotinib) were added to 200 ⎧L of each calibrator
and to 200 ⎧L of patient serum. Proteins were precipitated by
adding 500 ⎧L of acetonitrile to each ependorfs. The samples
were then vortexed and centrifuged at 10000 ×g for 10 min. The
^
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supernatants were transferred in tubes and evaporated under a
nitrogen stream at 45 °C. Samples were reconstituted in 200 ⎧L of
acetonitrile/ultra-puriﬁed water (10:90, v/v), vortexed brieﬂy. Finally 20 ⎧L were injected into the LC–MS/MS system.

From 2017 to 2018, TDM had increased from 433 to 472.
Regarding DDD per OBD when comparing 2016 and 2017, there is
an increase of 59% for vancomycin, a 3% for gentamycin, 48% for
posaconazol, and 33% for voriconazol, while amikacin decreased a 9%
and tobramycin a 14%.

Results
Conclusions
The standard curves for imatinib was linear within the range of
12.2–12,500 ppb. Limit of detection and limit of quantitation for
imatinib was 48.83 ng/ml and 97.65 ng/ml, respectively. Total
chromatographic time was 5 min.
Conclusions
In our opinion, the developed method can be useful for clinical
studies and routine therapeutic drug monitoring with the high
precision and accuracy.
doi:10.1016/j.cca.2019.03.1573

M452

The CPU has improved safety and efﬁcacy of antibiotic and
antifungal therapies in our center. During its ﬁrst year, 235 patients
beneﬁted of TDM and the degree of acceptance of recommendations suggest that clinicians were interested in the development of
this unit. Furthermore, the number of TDM increased after one
year, which implies that clinicians are now able to establish a
treatment posology more appropriately and these drugs are better
used. Additionally, we could observe an important change regarding the use of antibiotics and antifungals. Vancomycin, posaconazol
and voriconazol had had an important increased (more discrete for
tobramycin) of DDD per OBD after one year of activity of the CPU,
which suggests that clinicians feel more conﬁdent to use these
drugs.
doi:10.1016/j.cca.2019.03.1574

Evaluation of a clinical pharmacokinetic unit during its ﬁrst year
A. Alonso Llorentea, E.M. Lara Navarroa, M. Fabre Estremeraa, A.
Gutierrez Sampera, M.A. Julian Ansona, B. Boreaga Serranob, I.
Puertolas Tenab, M. Arenere Mendozab
a
Clinical Biochemistry Department, Hospital Clinico Universitario
Lozano Blesa, Zaragoza, Spain
b
Pharmacy Department, Hospital Clinico Universitario Lozano Blesa,
Zaragoza, Spain
Background-aim
Clinical pharmacokinetic individualize and optimize treatment
posology in order to obtain the maximal efﬁcacy and minimal
toxicity. In 2017 a Clinical Pharmacokinetic Unit (CPU) was
developed in our hospital and different antibiotics and antifungals
have been monitored since then.
The aim of this study is to evaluate the activity at CPU in its ﬁrst
year.
Methods
We made a retrospective study that included vancomycin,
gentamycin, amikacin, tobramycin, voriconazole and posaconazole
informs of therapeutic drug monitoring (TDM) stored in the Abbot
PKS system of the CPU. Vancomycin was analyzed on an Abbot
Architect, while gentamycin, amikacin and tobramycin were analyzed on a Roche Diagnostics Cobas 6000. Voriconazole and
posaconazole were sent to an outside laboratory.
We compared the number of TDM made in 2017 and 2018 and
the deﬁned daily dose (DDD) per 100 occupied bed days (OBD) in
our hospital in 2016 and 2017.
Data were analyzed using Excel (2013).
Results
351 vancomycin, 29 gentamycin, 30 amikacin, 7 tobramycin 13
voriconazole and 3 posaconazole were monitored during 2017 for
235 patients. Pharmacy department made 259 recommendations and
95% were accepted.

M453
Urine creatinine concentrations as parameter for preanalytical
validation of samples in drug monitoring screening
T. González Cejudoa, M.T. De Haro Romerob, J.M. Villa Suáreza, M.D.M.
Maldonado Montoroa, T. De Haro Muñoza, A. Espuch Oliverb
a
Hospital Universitario de San Cecilio, Granada, Spain
b
Hospital Universitario Virgen de las Nieves, Granada, Spain
Background-aim
Urine is the biological specimen of choice for qualitative illicit
drug monitoring. Repercussions of a positive drug test result could
motivate an individual to adulterate its sample. One of the most
common practice used for adulteration is the intentional consumption of large volumes of ﬂuid in a short period of time in an effort to
ﬂush its system.
Although an individual has recently been exposed to illegal
substances, dilution of the sample can decrease drug concentration,
driving to a false negative result. Urine creatinine quantiﬁcation is a
useful parameter for the validation of a urine specimen for drug
screening.
The aim of this study was to determine if urine creatinine
concentrations in drug monitoring program participants were
signiﬁcantly different from samples from primary care, hospitalized
and emergency patients.
Methods
We retrospectively reviewed urine creatinine results submitted
for all specimens undergoing urine drug testing in order to compare
with collected urine creatinine results from Primary Care, Hospitalized and Emergency patients. All samples were analyzed by DxC AU
700 analyzer from Beckman Coulter.
Statistical analysis was carried out by MedCalc software, deﬁning
the presence/ausence of statistical differences by Kruskal-Wallis
method (p b .05).
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Results
312 samples were included in our study with the next
distribution: Primary care patients (11.86%), Hospitalized patients
(23.40%), Emergency patients (19.87%) and Legal-Drug monitoring
(44.87%).
Mean and median values of urine creatinine (mg/dL) were:
Primary Care patients, 102/80; Hospitalized patients, 79/63; Emergency patients 92/69 and Legal-Drug monitoring 100/88. The
frequency of diluted samples expressed in percentage, which are
deﬁned under urine creatinine concentration of 20 mg/dL was: 2,7%
in Primary care patients, 6,45% in Hospitalized patients, 4,11% in
Emergency patients and 11,43% in Legal-Drug monitoring. KruskalWallis method concludes there are not signiﬁcative differences in
urine creatinine concentrations between the stablished groups (p N
.05 between all groups).
Conclusions
Our results show there are not a general trend to dilution of urine
specimen in drug monitoring group, although we notice bigger
percentage of diluted samples in this group (11.43%). That's why,
despite our results, we recommend a visual macroscopy exam before
drug testing and the urine creatinine quantiﬁcation in them, in order
to detect suspicious samples that could have been adulterated.
doi:10.1016/j.cca.2019.03.1575

poisonings

Results
From a total of 93 determinations corresponding to 85 patients in
chronic treatment (45 men and 40 women). 20 acute poisonings by
phenytoin were identiﬁed. The cut-off point for toxicity was 20⎧g/
mL.
- Group 1 (n = 10). Patients with mild clinical symptoms who
presented disorientation or spontaneous nystagmus and plasma
concentrations between 20 and 30⎧g/mL.
- Group 2 (n = 6). Plasma concentrations between 30 and
40⎧g/mL whose patients presented ataxia with nausea and
vomiting.
- Group 3 (n = 4). These patients had a very severe clinical
presentation with lethargy, confusion and cardiac problems like
bradycardia and other arrhythmias, that are the main cause of
mortality, due to the plasma concentrations of these
drugsN40⎧g/mL.
^
Conclusions

M454
Review of phenytoin
characteristics

established as a case, the patients with serum values compatible
with hypoalbuminemia and hypoproteinemia and neurological
symptoms with antiepileptic treatment.
Venous blood samples were obtained in vacuum tubes with
lithium heparin anticoagulant. The samples were processed in Cobas
Integra 400 plus (Roche Dignostics) by ﬂuorescence polarization
method.

and

their

analytical
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Background-aim
Phenytoin is one of the most effective and widely prescribed drug
for the treatment of epilepsy due to its low cost and easy availability.
Since 40's is commonly used like antiepileptic drug to treat all types
of tonic-clonic and complex partial seizures, except absence seizures.
The wide pharmacokinetic variability and low toxicity threshold
of phenytoin can often result in its intoxication. The toxic effects of
chronic use may present with wide variety of clinical symptoms and
signs.

- It is necessary to control the serum levels of phenytoin, the
concomitant drugs and the baseline state of the patient (albumin
and proteins) for the correct adjustment of the dose and there are
individual variations in the level of absorption and metabolization
of the drug.
- Periodic control of levels phenytoin plasma levels will establish
the efﬁcacy of chronic treatment and they are very important to
conﬁrm the diagnosis of initial suspicion, minimizing clinical
complications and establish the treatment as soon as possible.
- In cases of paradoxical poisoning, the therapeutic action most
appropriate for the remission of crises, it should be the reduction
of the dose or the suppression of the treatment, which will allow a
spontaneous fall of plasma levels of phenytoin to reach the
therapeutic range.
doi:10.1016/j.cca.2019.03.1576
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Valproic acid overdose. Review of the clinical cases in a third level
hospital in Spain

To detect acute or chronic poisoning by phenytoin with the
analytical values in serum of patients who have symptoms
compatible to establish treatment early.

A. Fernandez-Ibanezb, R. Ugalde-Herraa, J.A. Rodriguez-Getinoc, J.B.
Garcia-Casasd, J.C. Diaz-Suarezc
a
Anatomical Pathology/HUCA/Oviedo (Asturias), Spain
b
Department of Medicine/University of Oviedo, Spain
c
Forensic & Legal Medicine Section/Department of Medicine/University
of Oviedo, Spain
d
Prevention & Public Health Section/Department of Medicine/University
of Oviedo, Spain

Methods

Background-aim

Review of the clinical history of patients whose laboratory tests
requested the determination of phenytoin during 2015. It was

Valproic acid (VPA) has been used to treat a myriad of medical
diseases like variety of seizures, as a mood stabilizer of bipolar

Objective
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disorders or schizoaffective disorders, the management of aggression
and agitation in elderly patients with dementia, alcohol withdrawal
or personality disorders and prophylaxis and treatment of migraines,
neuropathic pain or myelodysplastic disorders.
VPA is an antiepileptic, antipsychotic, and anti-migraine drug
that can cause serious toxicity when taken in higher than normal
recommended doses. The major manifestation of an overdose
includes central nervous system depression, hypotension, respiratory depression electrolyte and acid–base disturbances and
hyperammonemia.
Objective: To detect acute or chronic poisoning by valproic acid
with the analytical values in serum of patients who have analytical
signs and clinical symptoms compatible to establish treatment
early.

M456
Values of carboxyhemoglobin as a predictive of carbon monoxide
intoxication
A. Fernandez-Ibanezb, R. Ugalde-Herraa, J.A. Rodriguez-Getinoc, J.B.
Garcia-Casasd, J.C. Diaz-Suarezc
a
Anatomical Pathology/HUCA/Oviedo (Asturias), Spain
b
Department of Medicine, University of Oviedo, Spain
c
Forensic & Legal Medicine Section, Department of Medicine, University
of Oviedo, Spain
d
Prevention & Public Health Section, Department of Medicine, University
of Oviedo, Spain
Background-aim

Methods
Review of the clinical history of patients whose laboratory tests
requested the determination of valproic acid during 2015. It was
established as a case, the patients with serum values compatible with
acid-base or electrolyte disturbances and hyperammonemia and
neurological or respiratory symptoms with chronic anticonvulsant
treatment.
Venous blood samples were obtained in vacuum tubes with
lithium heparin anticoagulant. The samples were processed in Cobas
Integra 400 plus (Roche Dignostics) by ﬂuorescence polarization
method.
Results
From a total of 335 determinations corresponding to 285
patients in chronic treatment, 63 acute poisonings by valproic acid
were identiﬁed (34 men and 29 women) with ages between 5 and
82 years old. The cut-off point for toxicity was N100⎧g/mL.
- Group 1 (n = 45). Patients with mild clinical symptoms who
presented central nervous system depression, hypotension and
electrolyte disturbances with plasma concentrations N150⎧g/mL
and hemodialysis may contribute to VPA elimination.
- Group 2 (n = 13). Plasma concentrations N450⎧g/mL whose
patients presented serious intoxication with pancreatitis thrombocytopenia and analytical hyperammonemia.
- Group 3 (n = 5). These patients had a severe overdose because
the values in plasma concentrations were N 850⎧g/mL and
presented clinically coma, hemodynamic instability and metabolic
acidosis that required an urgent treatment.
Conclusions
- Serum ammonia concentrations should be measure in all patients
after ingestion or in a therapy with valproic acid who presents
alterations in level of consciousness.
- In general, therapeutic levels of VPA are considered to be between
50 and 100 ⎧g/mL, although higher levels may sometimes be
required to control seizures and they contribute to the increase
the frequency of VPA overdose in the last 15 years, so it is
necessary to establish close monitoring of the serum levels of this
drug.
- Supportive management with gastric decontamination and close
attention to the airway is all that is needed to ensure complete
recovery in most patients with VPA overdoses.
doi:10.1016/j.cca.2019.03.1577

Carbon monoxide (CO) is a colorless, odorless, tasteless, nonirritating gas produced by incomplete burning of carbon containing
fossil fuels and capable of causing death without the victim being
account, reason why he has also been known with the nickname of
“silent killer”.
Carbon monoxide quickly binds with hemoglobin with an afﬁnity
greater than that of oxygen to form carboxyhemoglobin (COHb).
The resulting decrease in arterial oxygen content and shift of the
oxyhemoglobin dissociation curve to the left explains the acute
hypoxic symptoms.
Objective: To detect acute carbon monoxide poisoning with the
analytical values of the concentration of CoHb in the blood of the
patients who have symptoms compatible with intoxication or
exposure to this gas to establish the appropriate treatment.
Methods
Review of the clinical history of patients whose laboratory tests
requested the determination of carboxyhemoglobin during 2015. It
was established as a case, the patients with blood COHb concentrations and clinical symptoms compatible with exposure to this gas.
Arterial blood extracted in syringe with lithium heparin anticoagulant. The samples were processed in ABL90ﬂex gasometer
(Radiometer) by a special spectrophotometric technique called
cooximetry.
Results
Only 9 acute poisonings by carbon monoxide were identiﬁed (4
men and 5 women) with ages between 55 and 79 years old. The cutoff point for toxicity was N15% of COHb.
- Group 1 (n = 4). Patients with mild exposures who presented
headache with myalgia, dizziness or neuropsychological impairment and COHb concentrations between 15 and 30%.
- Group 2 (n = 2). COHb concentrations between 30 and 40%
whose patients presented severe clinical symptoms due to acute
intoxication with muscle weakness, nausea and mental
confusion.
- Group 3 (n = 2). These patients had a very severe clinical
presentation with tachycardia, seizures and respiratory
insufﬁciency who required urgent treatment with 100% O2
and supportive measures to maintain adequate blood pressure
and urine output, due to COHb concentrations between 40 and
60%.
- Group 4 (n = 1). COHb concentrations were N 60–70% that meant
an important acute exposure to carbon monoxide. The patient
presented coma status and respiratory failure who needed critical

Abstracts / Clinica Chimica Acta 493 (2019) S711–S729

unit care during 3 days but ﬁnally he died because didn't support
all the clinical consequences.
Conclusions
- CO inhalation is the most common cause of poisoning in the
industrialized world and severe poisonings can cause multiorgan
dysfunction and frequently necessitating admission to intensive
care units.
- CO poisoning is an often overlooked diagnosis because not only
are the symptoms and signs nonspeciﬁc but also initial investigations can be misleading, for that, the deﬁnitive diagnosis of CO
poisoning can be made by measuring elevated levels of COHb in
either arterial or venous blood with a CO oximeter.
- It should be taken into account that smokers are habituated and
tolerate amounts of up to 9% of COHb in blood, likewise, the clinical
picture produced by intoxication can be aggravated when there is
anemia, high environmental CO concentration or situations that
increase oxygen needs, such as physical exercise and fever.
doi:10.1016/j.cca.2019.03.1578
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Background-aim
Phenobarbital, a long-acting barbiturate with structural formula
5-phenyl-5-ethylbabituric acid, is often used in the treatment of
epilepsy. Its toxic levels can profoundly suppress the central nervous
system and potentially result in death or respiratory failure.
Consequently, deliberate overdose of phenobarbital constitutes a
medical emergency.
The incidence of phenobarbital overdose and mortality rates in
Europe has declined in the last 20 years, from the 10% in 80's to 1% in
2000s probably to improved supportive and therapeutic regimens.
Objective: To detect acute phenobarbital poisoning with the
analytical values in serum of patients with gastrointestinal or
neurological symptoms compatible with an overdose to apply
therapeutic measures.
Methods
Review of the clinical history of patients whose laboratory tests
requested the determination of phenobarbital during 2015. It was
established as a case, the patients with chronic antiepileptic
treatment and clinical symptoms like central nervous system
depression and bradycardia compatible with overdose of this drug.
Venous blood samples were obtained in vacuum tubes with
lithium heparin anticoagulant. The samples were processed in Cobas
Integra 400 plus (Roche Dignostics) by ﬂuorescence polarization
method.

Results
From a total of 42 determinations corresponding to 35 patients in
chronic treatment. Only 15 acute poisonings by phenobarbital were
identiﬁed (9 men and 6 women) with ages between 15 and 60 years
old. Patients were classiﬁed into 5 groups as established by Reed's
classiﬁcation of coma.
- Group 1 (n = 5). Patients with some clinical symptoms who were
asleep but arouses to spoken command and plasma concentrations between 40 and 50⎧g/mL.
- Group 2 (n = 4). Plasma concentrations between 50 and 60⎧g/
mL whose patients were comatose but vital signs and deep tendon
reﬂexes normal, only presented ataxia, nystagmus and dysarthria.
- Group 3 (n = 2). These patients had a severe clinical presentation
with lethargy and unresponsive to painful stimuli, confusion and
cardiac problems like bradycardia and other arrhythmias, due to the
plasma concentrations of these drugs between 60 and 80⎧g/mL.
- Group 4 (n = 3). Plasma concentrations between 80 and 100 ⎧g/
mL whose patients had a very severe clinical manifestations of
overdose with central nervous system depression (comatose,
unresponsive to painful stimuli and deep tendon reﬂexes absent),
reduced peristaltic function and cardio-respiratory collapse.
- Group 5 (n = 1). Critical clinical situation with respiratory arrest,
cardiogenic shock and death of the patient because the plasma
concentration was N100 ⎧g/mL.
Conclusions
- The deﬁnitive diagnosis was established by history, clinical
examination and phenobarbital level obtained after admission
which is important in clinical toxicology as an aid in the diagnosis
and in the evolution of the treatment.
- Along with supportive care, patient management of phenobarbital
overdose involves reduction in absorption (activated charcoal)
and enhancement in elimination (alkaline diuresis) but in
critically ill patients may be used hemodialysis or hemoperfusion.
- Most drug overdoses are associated with a suicide attempt that
must be comprehensive and include a psychiatric and psychological approach in order to reduce the rate of mortality.
doi:10.1016/j.cca.2019.03.1579

Toxicology, including therapeutic drug monitoring
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Nonconformities in terapeutic drug monitoring request forms
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a
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b
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Background-aim
Therapeutic Drug Monitoring (TDM) refers to the individualization of the dosage regimen that a patient should do for a particular
drug. There are some data that must be collected in order to calculate
the optimized dose for the patient, and need to be present in the
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requisition. It includes sex, age, weight, height, drug dosage, time of
the last dose intake, perfusion time, blood sample collection time,
among others.
Methods
During a 3-month period, all nonconformities present in TDM
requisitions in the Clinical Chemistry Department were analyzed.
The monitored drugs were Vancomicin, Amikacin and Gentamicin
and the requests came from different Medical and Surgical
Departments.
Results
During the 3-month period, we received 758 TDM requests.
From those 758 requests, 221 presented at least one nonconformity (about 1/3 of the total requests). Perfusion time was the most
common nonconformity, making up to almost 2/3 of all requisitions that were nonconforming. In this parameter about 78% were
lacking information, 9% had exceeded perfusion time, whereas 12%
had not reached the expected perfusion time, 1% were just
incorrect. The second most common nonconformity was the time
of the last dose intake, being present in half of the nonconforming
requests. In this case, 54% were incorrect and we could infer that
many health professionals mistake last dose intake with the
monitoring dose intake. The remaining 46% were lacking information. Blood sample collection time was also a usual nonconformity.
The peak concentration blood collection time was more often
affected than the trough concentration. We noticed that trough and
peak concentration was registered at the same time and matched
the closure electronic requisition time. Many other nonconformities were found in another parameters (such as height, weight,
drug dosage, among others) being the most prevalent ones:
incorrect or absent information.
Conclusions

a gold standard method of Everolimus and Sirolimus assays until
today, has many disadvantages including difﬁculty to automate,
requirement complicated pretreatment process. In this study, we
evaluated the analytical performance of newly developed chemiluminescence immunoassay for Everolimus and Sirolimus (Elecsys
Everolimus and Sirolimus, Roche Diagnostics).
Methods
The Elecsys Everolimus and Sirolimus assays were performed
using the Cobas e602 module (Roche Diagnostics). According to
CLSI (Clinical and Laboratory Standards Institute) guidelines,
the analytical performance of precision, recovery, linearity, and
carry-over were evaluated using quality control materials
proved by the manufacturer. For correlation evaluation, the
results of Elecsys Everolimus and Sirolimus were compared
with those of LC-MS/MS using 40 samples from the medicated
patient.
Results
The within-run and total imprecisions were as follows: 2.3–4.5%
and 4.5–6.4% in Elecsys Everolimus; 3.3–4.8% and 4.7–8.1% in
Elecsys Sirolimus, respectively. The measured concentration shows
linearity at 0.718–27.585 ng/mL for Elecsys Everolimus and at
0.789–26.880 ng/mL for Elecsys Sirolimus, respectively (all r N
0.99). Recovery was 93.5–105.5% for Elecsys Everolimus and 99.2–
109.1% for Elecsys Sirolimus, respectively. Results of the two
chemiluminescence immunoassays showed acceptable correlation
with LC-MS/MS (r = 0.959 and r = 0.980, respectively. Carry-over
was −1.09% for Elecsys Everolimus and − 0.12% for Elecsys
Sirolimus, respectively.
Conclusions

To be able to perform TDM, having all information in the
requisition correctly and fully completed is mandatory. Our aim is
to inform Clinical Departments about the high importance of the
requested information, so that we can save time conﬁrming data,
avoiding errors and improving patient care.

The Elecsys Everolimus and Elecsys Sirolimus could rapidly and
simply measure the concentrations of drugs using automated
chemiluminescence immunoassay. And they showed acceptable
analytical performance in precision, linearity, and correlation with
LC-MS/MS. The Elecsys Everolimus and Elecsys Sirolimus can be
usefully employed in the clinical laboratory to therapeutic drug
monitoring of patients with organ failure.

doi:10.1016/j.cca.2019.03.1580

doi:10.1016/j.cca.2019.03.1581
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Performance evaluation of a novel automated chemiluminescence immunoassay for the concentration of everolimus and
sirolimus

Fast screening tests for the simultaneous detection of 11 drugs of
abuse in urine specimens. a forensic epidemiology study of 28,298
cases in Tunisia
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Laboratory of Toxicology, Tunis, Tunisia

Background-aim
Therapeutic drug monitoring of Everolimus and Sirolimus is
important for successful organ transplantation. Liquid chromatography-tandem mass spectrometry (LC-MS/MS), which is known as

Background-aim
Forensic investigation performed on people suspected to be drug
abusers covering all Tunisian cities was conducted by monitoring an
epidemiological study of human urine samples surveying positive
rates of consumption for drugs of abuse. The forensic investigations
were conducted on a total of 28,298 arrested individuals suspected
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to be drug addicts during ﬁve years (January 2010 – December
2015).
Methods
An immunoassay screening tests to detect elevated levels of
drugs classes in urine samples was performed. These screening
assays provide a preliminary qualitative test result. Only
positives urine specimens were analyzed with GC–MS for
conﬁrmation.
Results
Cannabis remains the most widely consumed illicit drug among
young adults in Tunisia. The use of cannabis is frequently associated
with other drugs, mainly buprenorphine, cocaine and ecstasy.
Combined consumption has been observed in the post-revolutionary
period, alarming the development of the phenomenon of “polydrug
abuse” which can be more harmful, and dangerous than the abuse of
a single drug by itself.
Conclusions
The results showed insigniﬁcant number of positive cases for
illicit drugs such as cocaine, ecstasy (MDMA) and amphetamine
consumptions (b 1%). Drug abuse among young people tends to be
underestimated due to a lack of an exhaustive data.
The worsening scourge of drug use and drug addiction in
Tunisia has been the subject of much debate and media output and
has attracted the attention of the Tunisian Government, in
particular the Ministry of Health. Several national and international
measures have been put in place in Tunisia to combat this scourge,
among them the launch of the strategy for setting up an
information system, so that the actual scale of drug use and drug
addiction can be regularly assessed and the effectiveness of
preventive measures.

of banned substances for REACH (an environmental policy to
remove certain chemicals from use within Europe). To address this,
a new OPE-free lithium reagent has been developed* using an ecofriendly surfactant that closely matches the efﬁcacy of the OPEbased surfactant currently in use.
Methods
Assay linearity and precision were assessed using Clinical and
Laboratory Standards Institute protocols. A method comparison
study between the current commercially used assay and the new
OPE-free assay was conducted.
Results
The new OPE-free lithium assay is linear from 0.0 to 3.3 mmol/L
lithium for all tested platforms. Repeatability remained b2.0%, and
within-lab precision was b3.0% across the samples. The method
comparison studies yielded a regression equation of y = 1.01× –
0.04 (r = 0.99) on the Atellica CH Analyzer and y = 0.99× – 0.01 (r
= 0.99) on the ADVIA Chemistry XPT System. Herein, x denotes
lithium concentration using the current OPE-inclusive lithium assay,
and y describes the lithium concentration using the new OPE-free
lithium assay. The new assay has a minimum of 15 days and 30 days
of onboard stability on the Atellica CH Analyzer and ADVIA
Chemistry XPT System respectively.
Conclusions
We conclude that the new, ecologically-safe lithium assay can
measure lithium concentrations precisely and accurately over a
broad, medically relevant range on the Atellica CH Analyzer and
ADVIA Chemistry Systems.
*Under development. Not commercially available. Future availability cannot be guaranteed.
doi:10.1016/j.cca.2019.03.1583

doi:10.1016/j.cca.2019.03.1582
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Performance evaluation of the new ope-free lithium assay on the
atellica ch analyzer and advia chemistry systems
D. Patel, J. Dai
Siemens Healthcare Diagnostics Inc., Newark, DE, USA
Background-aim
Accurate lithium dosing is essential for minimizing side effects
in patients undergoing lithium therapy for psychiatric disorders.
The current lithium assay for the Atellica® CH Analyzer and
ADVIA® Chemistry Systems (Siemens Healthineers) uses direct
colorimetric endpoint chemistry to precisely quantify the lithium
concentration in human serum and plasma. The concentration of
lithium within the sample is directly proportional to an increase in
absorbance. The reaction absorbance is measured at 505/694 nm,
where an octylphenol ethoxylate (OPE)-based surfactant within
the lithium assay reagent promotes a shift in its wavelength of
maximum absorbance upon lithium binding to enhance the assay's
sensitivity. In June of 2017 OPE compounds were added to the list

Occupational exposure to pesticides in orchard workers and
adverse health effects at clinical and biochemical level
S. Cekovskaa, K. Tosheska-Trajkovskaa, S. Stoleskib, V. Solevac, J.
Brezovska-Kavrakovaa, D. Labudovika, I. Kostovskaa, J. Bogdanskaa
a
Department of medical and experimental biochemistry, Medical
Faculty, University Ss Cyril and Methodius, Skopje, Macedonia
b
Institute for Occupational Health of R. Macedonia, WHO CC, Skopje,
Macedonia
c
Private health institution Avicena laboratory, Skopje, Macedonia
Background-aim
Exposure to pesticides both occupationally and environmentally
causes a range of human health problems, ranging from simple
irritation of the skin and eyes to more severe effects.
The aim of this study was to evaluate the association between
chronic occupational pesticide exposure of orchard workers and
changes in serum enzyme activities and serum concentration of
some biochemical parameters: alanine aminotransferase (ALT),
aspartate aminotransferase (AST), gamma glutamyl transferase
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(GGT), alkaline phosphatase (ALP), acetylcholinesterase (AChE),
creatine phosphokinase (CPK), total proteins, glucose and total
bilirubin.
Methods
In the study were included 47 peach orchard workers, at the
age from 19 to 60 years, with monthly exposure to pesticides from
5 to 20 days and 1 to 35 working years. The control group
consisted of 40 healthy age-matched men, without exposure to
pesticides. Orchard workers included in this study were exposed to
methomyl, mancozeb and chlorpyrifos-cipermetrin. The pesticides
were prepared in the way and in concentrations recommended
by manufacturers and used for spaying only on open peach
plantation. All orchard workers keep to safety precautions. All
parameters were examined by using standard spectrophotometric
assays.
Results

Methods
One hundred and thirteen factory workers were enrolled in this
study. Blood Lead level was estimated by Graphite furnace-atomic
absorption spectrophotometer. Serum zinc level was estimated by
ﬂame-atomic absorption spectrophotometer.
Results
The mean ± SD levels of Lead was 4.32 ± 2.95 μg/dl (range 0.1–
17.6 μg/dl) while that of zinc was 0.37 ± 0.28 mg/L (range 0.01–
1.2 mg/L). Serum zinc levels were less than normal reference range
in the studied group. The differences among the lead and zinc
levels were statistically signiﬁcant (p b .001) with an inverse
correlation.
Conclusions
Based on the obtained results, factory workers may be advised to
take zinc supplementation to reduce the effects of lead induced
damage. Further work is needed to evaluate the underlying
mechanism.

68% of examined workers reported some physical signs and
symptoms. The signiﬁcant decreased AChE activity was detected
in 10.6% of orchard workers and increased CPK activity in
40.4%. Very weak negative correlation was detected between
AChE and ALP activities (r = −0.34, p = .001) and between
AChE and CPK activities (r = − 0.25, p = .02) in workers
occupational exposed to pesticides. No correlation was found
between the serum AChE and day of monthly exposure, as well
as years of exposure. The signiﬁcant difference was detected for
serum total protein, glucose and total bilirubin levels between
control group and workers exposed to pesticides (p b .05). Very
weak positive correlation was detected between serum AchE
activity and serum total protein level (r = 0.32, p = .003) in
orchard workers.

B. Israel, A. Walters, D. Waggett, G. Siefring Jr
Siemens Healthcare Diagnostics Inc., Newark, DE, USA

Conclusions

Background-aim

The results have shown that orchard workers with decreased
AChE activity and increased ALP and CPK activity should be
monitoring as workers with greatest risk for severe pesticide
poisoning.

Oxycodone is a semisynthetic opioid analgesic prescribed for
the relief of moderate to severe pain. The Emit® II Plus Oxycodone
Assay consists of ready-to-use liquid reagents that provide
qualitative and semiquantitative results with cutoffs of 100 and
300 ng/mL. The data presented in this study was generated on the
Siemens Viva-E® Drug Testing System and the Beckman Coulter
AU680 System. Application protocols have also been developed for
the Dimension, Dimension Vista, ADVIA Chemistry, and Atellica CH
systems.

doi:10.1016/j.cca.2019.03.1584
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Performance evaluation of the Emit II Plus oxycodone assay on
the Siemens Viva-E and Beckman Coulter AU680 systems

Methods
Effect of occupational lead exposure on serum zinc levels in
factory workers of Rajasthan, India
T. Goyal, P. Mitra, S. Sharma, P. Sharma
All India Institute Of Medical Sciences, Jodhpur, India
Background-aim
Lead, a known carcinogen, induces physiological, biochemical and
behavioural disturbances in humans. Exposure to this metal is
unavoidable because of its accumulation in the environment and
use in industrial applications. Although not fully elucidated, the main
mechanism of action of Lead in mediating toxicity is oxidative stress.
Lead interacts with several trace elements, one of which is Zinc. Zinc
reduces lead-induced oxidative stress and competes with lead for
similar binding sites. The ability of zinc to reduce lead absorption has
been reported in animal model studies.

Precision was evaluated at the cutoffs, ±25% controls, and other
levels according to CLSI EP5-A2. Analytical recovery was studied at
levels that span the assay range (50–1000 ng/mL). Specimens (100
per cutoff) were analyzed and the results compared to LC-MS/MS
and between the AU680 and Viva-E systems. Cross-reactivity with
structurally-related drugs was assessed. The effect of common
interferents was assessed in urine in the presence of oxycodone at
levels of ±25% of the cutoffs.
Results
Evaluation of precision on the Viva-E and AU systems demonstrated qualitative repeatability CVs (rate) for all levels that ranged
from 0.18 to 0.63%; within-lab CVs ranged from 0.41 to 1.32%.
Semiquantitative repeatability CVs (ng/mL) ranged from 0.68 to
3.83%; within-lab CVs ranged from 2.38 to 8.87%. Semiquantitatively
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the assay quantiﬁed oxycodone-spiked samples between 50 and 400
ng/mL for the 100 cutoff curve and 100–1000 ng/mL for the 300
cutoff curve within ±20% of nominal values. The percent agreement
for specimens run on the Viva-E system and LC-MS/MS was 96–98%.
The percent agreement between specimens run on the AU680 and
the Viva-E was 100%. The assay demonstrated 84 and 88% detection
of oxymorphone in urine relative to oxycodone at the 100 ng/mL
cutoff on the Viva-E and AU680 systems. The assay demonstrated
minimal cross-reactivity to structurally-related opioids. Potentially
interfering substances gave acceptable results relative to both
cutoffs. The reagents were stable onboard the Viva-E and AU680
systems for a minimum of 4 weeks.
Conclusions
The Emit II Plus Oxycodone Assay on the Siemens Viva-E and
Beckman Coulter AU680 systems is a suitable screening method
for qualitative and semiquantitative analysis of oxycodone in
urine.
doi:10.1016/j.cca.2019.03.1586

M465

typical homozygotes and higher in other variants. Individuals who
carried at least one A allele had higher BLL than those with the C
allele. For SNAP25 rs3746544 SNP, the frequencies of typical
homozygotes (TT) was 46%, heterozygotes (TG) was 41%, and
homozygotes (GG) was 13%. Individuals, who carried at least one G
allele, had higher Blood lead level (BLL) than those with the wildtype genotype.
Conclusions
Results obtained from this study support the hypothesis that
variations in DMT1 and SNAP25 gene may play a role in inﬂuencing
blood lead level which may progress towards adverse health
outcomes.
doi:10.1016/j.cca.2019.03.1587

M466
Altered antioxidant enzymes activity in csa-treated HepG2 cells in
the presence of vitamin E and in the combination with quercetin
Z. Mostafavi-Poura, F. Arianfarb, F. Khademib, F. Zalb
Maternal-Fetal Medicine Research Center, Shiraz University of Medical
Sciences, Shiraz, Iran
b
Biochemistry department, Shiraz University of Medical Sciences, Shiraz,
Iran

a

Role of DMT1 and SNAP-25 gene polymorphism in workers
occupationally exposed to lead: An Indian scenario
P. Mitra, S. Sharma, P. Sharma
All India Institute of Medical Sciences, Jodhpur, India
Background-aim
Lead (Pb), upon accumulation in human body, can induce several
adverse health effects. Various proteins are involved in the
distribution of metals in human body. Preliminary evidence suggest
the importance of gene polymorphism in inﬂuencing the blood lead
levels of an individual thereby affecting the susceptibility of an
individual towards harmful effects of lead (Pb). Among several
genetic factors, the role of SNP's in Divalent metal transporter 1
(DMT1), a metal transporter gene and SNAP25, a gene that encodes a
key protein of soluble N-ethylmaleimide sensitive factor attachments
receptor (SNARE) complex remains unknown in Indian population.
The study was planned to determine the allele frequencies of
rs224589 and rs3746544 and evaluate their plausible association
with blood lead levels in factory workers occupationally exposed to
lead.
Methods
194 occupationally lead exposed workers from different metal
and paint based industries were enrolled in this study after
obtaining informed consent. Blood lead level was estimated using
graphite furnace- atomic absorption spectrophotometry (GF-AAS,
Thermo Scientiﬁc iCE3000 series). DMT1 and SNAP25 polymorphism was genotyped using Taqman Genotyping assay (Biorad
CFX96).
Results
The blood lead level of the workers were 4.51 ± 3.79 (range
0.1–30.7 ⎧g/dl). For DMT1 rs224589 polymorphism, the frequencies of typical homozygotes was 45%, heterozygote was 40%, and
atypical homozygotes was 15%. Blood lead levels were lower in

Background-aim
Long term use of cyclosporine A (CsA) in order to prevention of
allograft rejection in transplantation, may lead to many systemic
toxic effects such as hepatotoxicity and nephrotoxicity based on its
oxidative stress mechanism that generates free radicals inducing
lipid peroxidation in different organs. Therefore as the main
objective of the present study, the protective effects of vitamin E, a
major lipid-soluble antioxidant, and quercetin, a natural ﬂavonoid
with antioxidant effect, against CsA-induced oxidative stress and
hepatotoxicity in HepG2 cells as liver cells were investigated.
Methods
MTT test was used to investigate the cytotoxicity effect of CsA in
cultured HepG2 cells. The cells were treated by different concentrations of CsA including 0.1, 0.5 and 1.0 ⎧g/ml for 72 h and maximal
ethanol concentration used to solubilize and dilute CsA as vehicle.
CsA treated cells in the presence and absence of vitamin E in the
combination with quercetin were assayed to determine the activity
of antioxidant enzymes, glutathione peroxidase (GPx), glutathione
reductase (GR), and cellular levels of reduced glutathione (GSH).
Results
HepG-2 cells treated with CsA, demonstrated a dose dependent
increase in GPx activity as well as both the decrease in GR activity
and the GSH level to compare with the control, no treatment, (P b
.05). Our results showed that treatment with 1 ⎧g/ml of CsA had
induced 20% cell damage while the cytotoxicity effect of other
examined concentrations was negligible. Treatment by 40 ⎧M of
vitamin E and a combination of vitamin E (40 ⎧M) /Quercetin (50
⎧M), the GPx activity was attenuated while the GR and GSH
activities were elevated to compare with the CsA-treated HepG2
cells. All of these changes were signiﬁcant (P b .05).
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Conclusions
The observed changes in the activity of antioxidant enzymes and
the reduction in GSH level following CsA treatment could be
proposed as a possible pathway of CsA-induced hepatotoxicity. Cotreatment of CsA-induced cells with vitamin E plus quercetin may be
beneﬁcial in reducing the hepatotoxic effects of CsA that may due to
the overproduction of reactive oxygen species, ROS.

these substances with subsequent quantiﬁcation in the biological
matrix (rat serum).
Acknowledgement
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Qualitative screening and determination of tryptamins by HPLC
method
P. Zivnya, A. Bacinaa, H. Zivnad, V. Vorisekc, J. Skalickya, A.
Imramovskyb, K. Paukb, L. Nedomab, V. Simonb, V. Palickac
a
Department of Clinical Biochemistry and Diagnostics, Hospital Pardubice, Czech Republic
b
Faculty of Chemical Technology, University of Pardubice, Czech
Republic
c
Institute of Clinical Biochemistry and Diagnostics, University Hospital,
Charles University, Hradec Kralove, Czech Republic
d
Radioisotope laboratories and Vivary, Medical Faculty, Charles University, Hradec Kralove, Czech Republic
Background-aim
Aim: Tryptamines are a group of synthetic substances, chemically
similar to psilocin. In this experimental study, we focused on the
possibility of screening and determining synthetic tryptamines with
possible psychotropic effects in biological material.
Methods
Methods: The following 6 substances were analyzed: N,N-1,5pentiliden-Tryptamine (T), N,N-diisopropyl-T, N-isopropyl-Nmethyl-T, N-ethyl-N-isopropyl-T, N-methyl-N-butyl-T, N-propyl-T
(T1-T6).Substances were synthesized in the laboratories of the
Institute of Organic Chemistry and Technology, Faculty of Chemical
Technology, University of Pardubice. For screening and tryptamine
assay in rat sera, we used High-Resolution Mass Flow Detection on
the Orbitrap principle. For sample preparation, we used the method
of protein precipitation with methanol and Zn2+ ions.
Results
Results: We measured the mass spectra of tryptamines with socalled “exact mass”. Retention times and [M + H] + of individual
compounds in HPLC (T1 4.31–229.1697; T2 4.83–245.2009; T3 4.98–
231.1853; T4 4.58–231.1853; T5 4.82–231.1853; T6 5.89–245.2009).
In the MS2 spectrum we identiﬁed a typical signal for this group of
substances (m/z 144.0806), followed by typical signals for individual
derivatives. We have incorporated the information into the
ToxFinder database for automatic screening. Subsequently, we
determined these by using the [M + H] + signal using High-Res MS.
Conclusions
Conclusion: Using information about typical signals in MS and
MS2 and retention times, we have enabled automatic screening of

UPLC-MS/MS analysis of oncology drugs in plasma for clinical
research
S. Balloch, L. Calton, G. Hammond
Waters Corporation, Stamford Avenue, Altrincham Road, Wilmslow, UK.
Background-aim
Here we describe separate UPLC-MS/MS methods for plasma
busulfan and 5-ﬂuorouracil (5-FU) for clinical research. Analytically
sensitive and speciﬁc methods may play a role in assessing the
pharmacokinetic and pharmacodynamic effects of administration of
these drugs.
Methods
Busulfan samples (50 μL) were deproteinised with 2H8-busulfan
internal standard in methanol. An HSS-T3 C18 UPLC column
(2.1x50mm, 1.8 μm) was used with a water/methanol/ammonium
acetate/formic acid gradient.
5-FU samples (50 μL) were spiked with 13C15N2–5-FU internal
standard prior to liquid-liquid extraction using ethyl acetate. An HSS
PFP UPLC column (2.1x100mm, 1.8 μm) was used with a water/
acetonitrile gradient.
Both methods used a Waters ACQUITY UPLC™ I-Class FTN with a
Waters Xevo™ TQD mass spectrometer in multiple reaction monitoring mode (electrospray ionisation in positive mode for busulfan
and negative mode for 5-FU).
Results
The methods were shown to be linear over the measuring ranges
for busulfan (25–5000 ng/mL) and 5-FU (20–2000 ng/mL).
No signiﬁcant carryover was observed from high concentration
plasma samples (10,000 ng/mL) into blanks.
Analytical sensitivity investigations performed over ﬁve occasions
demonstrated a CV δ20% and bias δ15% at 20 ng/mL for busulfan and
7.5 ng/mL for 5-FU.
Precision studies (n = 5, ﬁve occasions) demonstrated repeatability and total precision δ9.0%. A comparison was made by
analysing anonymised plasma busulfan samples (n = 40, range
200–2280 ng/mL) against an independent UPLC-MS/MS method,
resulting in a Deming equation of y = 1.01× + 0.04.
EQA samples in serum (n = 6, 100–2500 ng/mL) were obtained
from Asqualab (Paris, France) to assess the accuracy of the developed
UPLC-MS/MS method for 5-FU. Results obtained were within the
acceptable ranges deﬁned by the scheme.
Exogenous and endogenous interference studies gave recoveries
within 85.1–110.6%.
Negligible matrix effects were observed at low and high
concentrations for both analytes as indicated by respective mean
internal standard adjusted matrix factors of 0.94–1.05.
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Conclusions

Conclusions

We have successfully demonstrated methods for the analysis of
busulfan and 5-FU in plasma using UPLC-MS/MS for clinical research.
For Research Use Only. Not for use in diagnostic procedures.

Our inhouse LC-MS/MS method provides speciﬁc and accurate AK/
PM measurements and may help achieve optimal therapeutic levels.
doi:10.1016/j.cca.2019.03.1591

doi:10.1016/j.cca.2019.03.1590
Toxicology, including therapeutic drug monitoring.
M469
Development and validation of a liquid chromatography-mass
spectrometry (LC-MS/MS) method for amikacin and polymyxin B
monitoring
P.B.M.C. Derogis, M.C. Batista, L.R. Sanches, A.C.L. Faulhaber, C.L.P.
Mangueira, C.E.S. Ferreira
Clinical Laboratory, Department of Clinical and Anatomic Pathology,
Hospital Israelita Albert Einstein, São Paulo, Brasil
Background-aim
To report the analytical and clinical validation of an inhouse
liquid chromatography (LC)-mass spectrometry (MS/MS) method to
monitor amikacin (AK) and polymyxin B (PM) levels.
Methods
Serum samples (0.15 mL) were added 0.2% formic acid (0.05 mL),
spiked
with
0.3 mL
internal
standard
(IS:
®-hydroxyethyltheophylline 4 μg/mL acetonitrile), vortexed and centrifuged
at 4C (13,000 rpm, 4 min). The supernatant (0.05 mL) was diluted
^
with 1 mL water, ﬁltered (0.22 μm) and injected (0.02 mL) in Agilent
1260 LC. Compounds were eluted from a C18 column (Kinetex 100 ×
3.0 mm 2.6 μm) at 30C with gradient water (87 to 0%):acetonitrile
^
(both phases with 0.1% formic acid) run at 0.49 mL/min. A triplequad MS (Qtrap 5500, Sciex) was ﬁtted with electrospray ionisation
source in positive mode. Transitions were monitored at 586/163 +
586/264 (AK); 402/101 + 402/120 (PM B1 + B1i); 397/101 + 397/
120 (PM B2 + B3); 225/124 + 225/181 (IS).
Results
There were no matrix or residual effects and no interfering peaks
at retention time of compounds (AK 0.85; B1 + B1i 3.72; B2 + B3
3.70; IS 1.72 min) in selectivity and carryover tests. Eight-point
calibration curves (3 batches run 3× each) were slightly concave at
2.5–50 μg/mL (AK) and linear at 1.25–25 (B1 + B1i) and 0.17–3.45
(B2 + B3) μg/mL; measured standard concentrations fell within 10%
expected values. Sample dilution increased 2× the upper limit of
CRR. Intra/inter-day variation (5 controls run 5× each for 3 d) were ≤
10.5% across AMR. Accuracy was conﬁrmed by comparing 20 AK
samples with a reference immunoassay (R 0.97; mean bias 4.7%) or
by measuring pharmaceutical PM formulations (90–108% bias at 7.5–
25 μg/mL). Compounds were stable (recovery +/− 15% fresh
samples) for 24 h at RT, 3 d at 4C, 30 d at −20C and 9 h post^
^ ^
analysis within LC autosampler, but not after 3 freeze-thaw cycles.
No ionic suppression/enhancement was detected in post-column
infusion tests. Peak AK levels (n = 10) were b56 or N 64 μg/mL
^^
(therapeutic range) in 9 and 1 patient samples, whereas trough AK
levels (n = 30) were b 2.5 or N 5.0 μg/mL in 14 and 7 samples,
respectively; 45 AK results could not be interpreted due to
inappropriate collection timing. Total PM levels were 2.1–9.4 μg/mL
in 5 patient samples.

M470
Development of the ADVIA Centaur Everolimus assay
N. Cassona, T. Chuangb
a
Randox Laboratories Limited, Co., Antrim, United Kingdom
b
Siemens Healthcare Diagnostics Inc., Tarrytown, NY, United States
Background-aim
Everolimus is a sirolimus analogue bearing a stable 2-hydroxyethyl chain substitution at position 40 on the sirolimus structure.
Everolimus has greater polarity than sirolimus and was developed to
improve the pharmacokinetic characteristics of sirolimus, particularly to increase its oral bioavailability. This study reports the
performance characteristics of the Everolimus assay on the ADVIA
Centaur® XP Immunoassay System.
Methods
The ADVIA Centaur Everolimus assay consists of a solid phase (SP)
reagent and Lite reagent (LR) in the reagent pack. The SP reagent is a
solution containing bound everolimus, which is covalently coupled to
paramagnetic particles. The LR is a solution containing acridinium
ester-labeled monoclonal mouse anti-everolimus antibody. Preliminary performance characteristics of the assay, including inter- and
intra-assay precision, linearity, dilution recovery, limit of quantiﬁcation, and method comparison, were determined on the ADVIA Centaur
XP Immunoassay System. A precision study was conducted over 20
days following CLSI EP5-A3, method comparison to LC-MS/MS was
conducted using 61 patient samples following CLSI EP9-A3, linearity
was determined following CLSI EP6-A, and limit of quantiﬁcation
(LoQ) was determined following CLSI EP17-A2.
Results
The ADVIA Centaur Everolimus assay demonstrated a mean %CV
of 2.68 for intra-assay precision and 4.3 for inter-assay precision.
Samples spanning a range of 3.2–26.88 ng/mL were used during the
study. A total of 80 replicates were tested for each sample across 20
days. A method comparison study between the ADVIA Centaur
Everolimus assay and a LC-MS/MS everolimus method at Analytical
Sciences International (UK) was conducted using 61 EDTA wholeblood samples spanning a range of 2.3–24.85 ng/mL. Passing-Bablok
regression showed a slope and intercept of 1.01 and 0.08,
respectively. Linearity was demonstrated across a range of 0–30 ng/
mL. LoQ was determined to be 0.98 ng/mL.
Conclusions
The feasibility of the ADVIA Centaur Everolimus assay has been
evaluated following CLSI guidelines. The resulting data demonstrates
that the assay is precise and accurate compared to the LC-MS/MS
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method for quantifying everolimus concentration in EDTA wholeblood samples.

method for quantifying sirolimus concentration in EDTA wholeblood samples.

doi:10.1016/j.cca.2019.03.1592

doi:10.1016/j.cca.2019.03.1593
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Development of the ADVIA centaur sirolimus assay

Vancomycin-induced acute kidney injury in Hong Kong

N. Cassona, T. Chuangb
Randox Laboratories Limited, Co., Antrim, United Kingdom
b
Siemens Healthcare Diagnostics Inc., Tarrytown, NY, United States

X. Qinb, M. Tsoic, L. Zhangb, X. Zhaoa, Z. Qib, B.M. Cheungd
a
Department of epidemiology and health statistics, Institute of basic
medicine, Peking Union Medical College, Beijing, Hong Kong, China
b
Department of Laboratory Medicine, Peking Union Medical College
Hospital, Beijing, Hong Kong, China
c
Department of Medicine, The University of Hong Kong, Hong Kong,
China
d
State Key Laboratory of Pharmaceutical Biotechnology, The University
of Hong Kong, Hong Kong, China
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Background-aim
Sirolimus (rapamycin) is a lipophilic, macrocyclic lactone compound originally isolated from Streptomyces hygroscopicus. Having
originally been identiﬁed as a potent antifungal compound, the
immune-suppressant and antiproliferative properties derived from
the molecule's inhibitory effect on the mTOR pathway were pursued,
and the drug was approved for the prophylactic treatment of acute
rejection in renal transplant. This study reports the performance
characteristics of the Sirolimus assay on the ADVIA Centaur® XP
Immunoassay System.

Background-aim
To study the incidence of vancomycin-induced nephrotoxicity
(VIN) in Hong Kong and identify the characteristics of susceptible
patients and the most likely risk factors.

Methods

Methods

The ADVIA Centaur Sirolimus assay consists of a solid phase (SP)
reagent and Lite reagent (LR) in the reagent pack. The SP reagent is a
solution containing bound sirolimus, which is covalently coupled to
paramagnetic particles. The LR is a solution containing acridinium
ester-labeled monoclonal mouse anti-sirolimus antibody. Preliminary performance characteristics of the assay were assessed,
including repeatability and between-lab precision, linearity, dilution
recovery, limit of quantiﬁcation (LoQ), and method comparison. A
precision study was conducted over 20 days following CLSI EP5-A3,
method comparison to LC-MS/MS was conducted using 31 patient
samples following CLSI EP9-A3, linearity was determined following
CLSI EP6-A, and limit of quantiﬁcation (LoQ) was determined
following CLSI EP17-A2.

This study was conducted using the Hong Kong Hospital
Authority Clinical Data Analysis and Reporting System (CDARS).
All the data of patients with vancomycin prescription and
measurement from 2012 to 2016 in Hong Kong were retrieved
from CDARS. Acute kidney injury (AKI) was deﬁned using KIDIGO
criteria. Patients without creatinine measurements, steady-state
trough vancomycin level or who had vancomycin treatment
b3 days were excluded. Results were analyzed using SPSS version
22.0. Logistic regression was used to identify the predictors for
VIN.

Results
The ADVIA Centaur Sirolimus assay demonstrated a mean %CV of
3.21 for repeatability and 5.43 for between-lab precision. Samples
spanning a range of 1.66–25.36 ng/mL were used during the study. A
total of 80 replicates were tested for each sample across 20 days. A
method comparison study between the ADVIA Centaur Sirolimus
assay and a well-validated LC-MS/MS sirolimus method was
conducted using 31 EDTA whole-blood samples spanning a range of
2.4–27.4 ng/mL. Passing-Bablok regression showed a slope and
intercept of 1.095 and 0.149, respectively. Linearity was demonstrated across a range of 0–30 ng/mL. LoQ was determined to be
0.94 ng/mL.

Results
1450 patients were identiﬁed as VIN from 12,758 complete cases
in Hong Kong from 2012 to 2016. The incidence was respectively
10.6%, 10.9%, 11.3%, 12.2%, 11.2% from 2012 to 2016. The baseline
creatinine, trough vancomycin level and death in hospital were
signiﬁcantly higher in VIN group. Higher trough concentration of
vancomycin was associated with a higher incidence of VIN (P b .001).
In logistic regression analysis, patients with higher baseline creatinine, chronic diseases and multiple drug treatment including
diuretics, piperacillin-tazobactam, meropenem, ACEI, and ARB were
associated with a higher risk of developing VIN.
Conclusions

Conclusions

The incidence of VIN in Hong Kong is low but shows no decline.
Patients with higher baseline creatinine, multi-organ diseases and
multiple drugs should have their vancomycin level monitored to
decrease the risk of VIN.

The feasibility of the ADVIA Centaur Sirolimus assay has been
evaluated following CLSI guidelines. The resulting data demonstrates
that the assay is precise and accurate compared to the LC-MS/MS

doi:10.1016/j.cca.2019.03.1594
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Etiological features of acute chemical poisonings in HIV-infected
patients in the emergency hospital

Sample preparation strategies for quantiﬁcation of inﬂiximab for
clinical research

S. Solonin, M. Belova, M. Potskhveriya, M. Godkov, N.V. Sklifosovsky
Research Institute for Emergency Medicine of the Moscow Health
Department, Moscow, Russia

C. Dunninga, M. Lamea, S. Ballochb, D. Foleyb, B. Dugasa, L. Caltonb
Waters Corporation, Milford, USA
b
Waters Corporation, Wilmslow, UK

a

Background-aim

Background-aim

People who use psychoactive substances (PS) are vulnerable to
HIV-infection as well as hard-to-reach group for HIV testing. Often
HIV-infection is revealed only when drug users hospitalized to an
emergency hospital after overdose with one or several PS.
Objective: Analysis of the etiological structure of acute chemical
poisonings in HIV-infected patients in the emergency hospital.

Reliable and analytically precise clinical research methods are
required to study the inter-individual variability of monoclonal
antibodies (mAbs). Traditionally, immunoassays have been used to
measure mAbs, but interest is steadily gaining in the use of LC-MS/
MS for the quantiﬁcation of proteins, due to the beneﬁts of
multiplexing, improved analytical selectivity and broader dynamic
range. However, the LC-MS/MS protein quantiﬁcation workﬂow has
challenges; there is currently no standardized workﬂow, options can
be complex and laborious and often require optimisation for each
mAb.

Methods
We retrospectively analyzed medical records from HIV-infected patients hospitalized to toxicology department (TD) of
Sklifosovsky Research Institute for Emergency Medicine over the
last ﬁve years (2013–2017). The poisonings were conﬁrmed by
detecting PS in the urine using gas or liquid chromatography-mass
spectrometry methods and classiﬁed according to the International Classiﬁcation of Diseases (ICD-10). HIV infection was
conﬁrmed by enzyme immunoassays, Western blot, and polymerase chain reaction.
Results
From 5.9 to 7.7% patients of TD had HIV infection. Among studied
HIV-infected patients the most frequent admission criteria were
opiates/opioids (T40.0-T40.2, T40.3) and mixed drugs poisonings.
The mixtures could include common drugs of abuse, new psychoactive substances, and prescription medicines (T36-T39, T41-T50).
Over the ﬁve-year observation period the share of HIV-infected
patients with opiate/opioid overdoses has decreased by 3 times. At
the same time proportion of poisonings with synthetic cannabinoids
(T40.9) and psychostimulants (T40.5, T43.6) increased from 1.8 to
3.3% and from 0.7% to 9.8%, respectively. The share of poisonings
with methadone only (T40.3) was 4.8–12.4%, more often it was
detected in combination with opiates, psychostimulants and other
medicines. We have noted dramatic increase (by 2.5 times) in
poisonings by several substances (T40 + T36-T39, T41-T50). Poisoning by prescription drugs of different pharmacological groups (T36T39 and T41-T50) was recorded in up to 10% of cases. About one
third of all HIV-infected persons with PS poisonings were intoxicated
by ethanol as well (T51).
Conclusions

Methods
Two sample preparation strategies were investigated: (1) Direct
digestion (no protein level clean-up) of serum and subsequent
peptide level SPE sample enrichment (2) speciﬁc protein level
immunoafﬁnity enrichment (speciﬁc target antigen, TNF-〈) in serum
followed by digestion. LC-MS/MS quantiﬁcation of the resulting
signature tryptic peptides was performed using a UPLC, coupled to a
tandem quadrupole MS system (ESI+). Chromatographic separation
was achieved using a UPLC C18, 300 Å column, 2.1 × 150 mm, using a
linear gradient with formic acid/water/acetonitrile.
Results
Complete sample preparation and LC-MS/MS workﬂows for the
quantiﬁcation of inﬂiximab from serum has been developed for
clinical research. Both workﬂow strategies cover the expected
dynamic range for total (direct digest) and ‘free’ (immunoafﬁnity
enrichment) inﬂiximab concentrations in serum and were shown to
be linear over 3 orders of magnitude with QC mean accuracies
between 85 and 115% and QC precision performance δ 11.3% RSD.
Utilizing the analytical speciﬁcity of immunoafﬁnity we were able to
analyze inﬂiximab using a 10 fold lower sample volume (2.5 μL),
compared to the direct digest workﬂow (25 μL), while also obtaining
25 fold improvement in analytical sensitivity (10 ng/mL) compared
to the direct digest workﬂow (250 ng/mL).
Conclusions

Our ﬁndings indicate changes in the structure of used drugs, an
increase in the share of combined poisonings, and increase in HIVinfected persons among those seeking emergency medical care.

Direct digest and immunoafﬁnity enrichment strategies were
developed for the quantiﬁcation of inﬂiximab for clinical research.
Both workﬂows demonstrated good linearity, analytical sensitivity
and precision across the inﬂiximab concentration range.
For Research Use Only. Not for use in diagnostic procedures.

doi:10.1016/j.cca.2019.03.1595

doi:10.1016/j.cca.2019.03.1596
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Role of renal transplantation on clearance of accumulated
organochlorine pesticides in chronic kidney disease patients
(CKD-5D): A prospective study

Brief evaluation of rapid test cassette for gammahydroxybutyric
acid in urine

A. Kumarb, S. Dattab, H.H. Thakkara,b, S. Mahajanc, A. Singha
a
Dept. of Biochemistry, AIIMS, New Delhi, India
b
Dept. of Laboratory Medicine, AIIMS, New Delhi, India
c
Dept. of Nephrology, AIIMS, New Delhi, India
Background-aim
Previous studies have reported have high levels of organochlorine
pesticides (OCP) in Chronic kidney disease (CKD) patients probably
due to increased accumulation as a result of decreased glomerular
ﬁltration rates (GFR). This study was designed to evaluate the effect
of renal transplantation on the blood OCP levels following posttransplant improvement of estimated GFR (eGFR) in CKD stage-5D
patients.
Methods
In this study, 51 adults with CKD stage-5D, who were planned for
renal transplantation were recruited after informed consent and
institutional ethical clearance. Blood samples were drawn twice;
ﬁrst, a day before renal transplantation and second, approximately 6
months after transplantation following conﬁrmation of graft stabilization (eGFR N40 ml/min/1.73 m2 by MDRD formula) (n = 43). 8
patients were lost during follow-up. Blood OCP levels were estimated
by gas chromatography with electron capture detector (GC-ECD)
(Agilent 7890B) after solid phase extraction and clean-up as per
USEPA 3620B method. GSTM1 and GSTT1 genes were also studied in
these subjects for In/Del mutations using PCR and agarose gel
electrophoresis.
Results
We screened for twenty pesticides using OCP standard mix
(Supelco, Bellefonte, PA, USA). 〈-BHC, methoxychlor and Aldrin were
detected in N90% samples. DDT, DDE, Heptachlor and Endrin Ketone
were detected in b10% of samples. Endosulfan sulphate was not
extracted and detectable by our methods. Among the pre-transplant
samples 〈-BHC showed the highest levels. Other compounds
showing signiﬁcant levels were ®-BHC, Heptachlor and ©-Chlordane. On comparing the pre-transplantation and post-transplantation levels, we found that no OCPs showed signiﬁcant decrease.
Surprisingly, ®-BHC was found raised signiﬁcantly among the posttransplant samples compared to pre-renal transplantation. Median
values for 〈-BHC, ™-BHC, ©-chlordane showed a decreasing trend.
Signiﬁcant role of GSTM1 and GSTT1 In/Del mutations were not
observed.

E. De Bont, L. Mortier, S. Vijgen, P. Declercq, S. Pauwels
Department of Laboratory Medicine, Jessa Hospital Hasselt, Belgium
Background-aim
©-Hydroxybutyric acid (GHB) is a widespread drug of abuse.
The preferred method for GHB detection is gas or liquid chromatography (LC) linked to mass spectrometry (MS). These methods,
however, are impractical for use in an emergency setting.
Therefore, rapid urine screening tests have been introduced.
Unfortunately, only limited performance data are available on
these screenings.
Methods
Consecutive patient urine samples (n = 41) and QCs (n = 6)
were analyzed with GHB Rapid Test Cassette (Alltest®) (=screening) according to manufacturer's instructions. This test produces a
color in the presence of GHB that ranges from light purple at ε 10
mg/L to dark purple at ε 50 mg/L. Color formation was evaluated by 3
raters (consensus used). Urine samples, ﬂagged for the known
interferent vitamin C (test strip included in the package), were
omitted. All samples were analyzed by a validated dilute-and-shoot
LC-MS/MS method (Waters® Acquity H-class coupled to Xevo TQXS), using deuterated internal standard (d6-GHB) for direct quantiﬁcation. Categorical agreement between screening and LC-MS/MS,
using the proposed endogenous GHB cutoff of 10 mg/L and a higher
50 mg/L cutoff, was calculated (Excel Analyze it).
Results
8 results were omitted (vitamin C positive or not interpretable);
leaving 30 LC-MS/MS negative and 9 LC-MS/MS positive samples.
Agreement was 62% (| 0.28), with a 14/30 (47%) false positive rate
and 1/9 (11%) false negative rate. The false negative sample,
however, was borderline LC-MS/MS positive (13 mg/L GHB). If only
samples with negative or strong positive (ε 50 mg/L) screening
results were included (n = 22), agreement was 91% (| 0.74) (1/17
(6%) false positive rate; 1/5 (20%) false negative rate).
Conclusions
Although the screening gives a rapid indication, the false positive
rate was unacceptably high (47%). Agreement was better when only
negative and strong positive (ε 50 mg/L) screening results were
included. This, however, left almost half of interpretable samples
without result. In conclusion, performance of the GHB Rapid Test
Cassette was insufﬁcient for routine clinical use.

Conclusions
doi:10.1016/j.cca.2019.03.1598
Most OCPs did not show signiﬁcant reduction after renal
transplant within the 6-month follow-up. However, ongoing
exposure of the patients during the follow-up period could not
be ruled out probably indicating the need for longer follow up
studies.
doi:10.1016/j.cca.2019.03.1597
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Background-aim

Role of Metallothionein-2A polymorphism (MT2A, RS10636) in
workers occupationally exposed to lead: An Indian perspective

Monitoring of mycophenolic acid (MPA) is performed by
measurement of ether trough concentrations with target therapeutic
range of 1.3 to 3.5 mg/L, or by calculation of area under the drug
concentration versus time curve (AUC) utilizing 3 or 4 samples
within a dosing interval, with a target range of 30 to 60 mg*h/L. AUC
is considered more reliable for dose optimization compared to
trough levels, and MPA kinetics are dependent on the type of the
coadministered calcineurine inhibitor. This study compares reliability of trough MPA levels versus MPA AUC, depending on the
combination with Cyclosporine (CsA) or Tacrolimus (TAC).

S. Sharmaa, P. Mitraa, P. Sharmaa, R. Sharmab
a
Department of Biochemistry, All India Institute of Medical Sciences,
Jodhpur, India
b
Department of Physiology, All India Institute of Medical Sciences,
Jodhpur, India
Background-aim
Lead (Pb) toxicity is a major public health issue in developed
and developing countries. Both acute and chronic lead exposure
has the potential to cause many deleterious systematic effects.
Metallothioneins (MTs) are a family of proteins with high-afﬁnity
binding to metals, including zinc (Zn), cadmium (Cd), mercury
(Hg), and lead (Pb). Single Nucleotide Polymorphisms (SNPs) in
the metallothionein genes are novel SNPs in relation to heavy metal
toxicity. We aimed at determining the frequency of Metallothionein 2A (MT2A, rs10636) SNP in occupationally Pb exposed
individuals and to check for plausible association of this polymorphism on blood Pb burden.

Methods

Methods

Results

After obtaining the institutional ethical clearance and consent
from two hundred occupationally exposed individuals, whole blood
sample was collected in EDTA vials. The Pb level in blood was
estimated in duplicate by graphite furnace atomic absorption
spectrometry (AAS, Thermoﬁsher Scientiﬁc, USA.) using deﬁned
protocols. Quality control was ensured. The genomic DNA, extracted
with commercially available kits, was quantiﬁed and stored at −80
degrees until further analysis. MT2A polymorphism (rs10636) was
analyzed using Taqman SNP genotyping assay.

When combined with CsA, MPA AUC was in the target range in
60% of patients, under it - in 32%, and in 8% - over it, while trough
levels were 49% under, 45% within and 5% over the therapeutic
range. Agreement between trough MPA concentrations and MPA
AUC was poor: there was coincidence in 40% of sub-therapeutic, in
63% of therapeutic and in only 20% of supra-therapeutic ranges. Two
cases were identiﬁed with sub-therapeutic trough and supratherapeutic AUC. When combined with TAC, MPA AUC was in the
target range in 52% of patients, under it - in 11%, and in 37% - over it;
trough levels being 18% under, 53% within and 29% over the
therapeutic range. Agreement between trough MPA concentrations
and MPA AUC was much better, compared to the combination with
CsA: there was coincidence in 61% of sub-therapeutic, 79% of
therapeutic and 86% of supra-therapeutic ranges. Nevertheless, 1
case was found with subtherapeutic trough and supra-therapeutic
AUC.

Results
The blood lead level was found to be 4.42 ± 3.72 ⎧g/dL (range
0.1–30.7). The frequencies of typical homozygotes (GG) was 33%,
heterozygotes (CG) was 49%, and atypical homozygotes (CC) was
18%. Individuals who carried at least one C allele had higher BLL than
those with the GG genotype.

One hundred eighty nine transplanted patients with ordered MPA
AUC in the early post-transplant period, 91 on CsA, and 98 on TAC
consented to participate. MPA, CsA, and TAC were measured by
validated ID-LC/MS/MS methods. Three or 4 samples were obtained
for the calculation of MPA AUC with use of validated pharmacokinetic programs adapted to the type of respective calcineurine
inhibitor. Assessment was made by comparison of the distribution
and coincidence between trough levels and AUC with respect to the
above therapeutic ranges.

Conclusions
Conclusions
Our data supports the hypothesis that polymorphisms in genes
related to the transport of Pb, such as MTs may play a role in
modulation of Pb concentrations in the body and consequently
adverse health effects induced by Pb exposure.

MPA AUC is more appropriate for dose individualization,
compared to trough monitoring. Trough MPA levels are much more
concordant with MPA AUC when combined with TAC, compared to
MPA co-administered with CsA.
doi:10.1016/j.cca.2019.03.1600

doi:10.1016/j.cca.2019.03.1599
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Validity of trough versus AUC monitoring of mycophenolic acid in
transplant recipients depending on the combination with cyclosporin or tacrolimus
D. Svinarov, M. Genova
Alexander University Hospital, Faculty of Medicine, Medical University
of Soﬁa, Bulgaria

Prevention of severe toxicity of ﬂuoropyrimidines-based chemotherapy due to DPD deﬁciency: External quality evaluation of
uracil and dihydrouracil measurements in plasma
F. Thomasc,f, B. Royere,f, C. Narjozb, J. Ciccolinid,f, I. Anglarda, A.
Vassaulta
a
ASQUALAB, 8 rue Maria Helena Vieira Da Silva, 75014 Paris, France
b
Laboratoire de Biochimie, Hôpital Universitaire Europeen Georges

Abstracts / Clinica Chimica Acta 493 (2019) S711–S729

Pompidou, Paris, France
c
Laboratoire de Biologie Medicale Oncologique, Institut Universitaire du
Cancer, Toulouse, Oncopole, France
d
Laboratoire de Pharmacocinétique Clinique et Toxicologie, CHU Timone,
13385 Marseille, France
e
Laboratoire de Pharmacologie clinique, CHU Jean Minjoz, 25030
Besancon, France
f
GPCO-UNICANCER Group, France

M480
The effect of synthetic tryptamins on rat behavior

According to the French national Institute of cancer (INCa) and
the high authority for health (HAS) recommendations for DPD
deﬁciency screening for any patient starting a ﬂuoropyrimidinesbased chemotherapy, medical laboratories are implementing
methods for the determination of uracil and dihydrouracil in plasma.

P. Zivnya, A. Bacinaa, H. Zivnad, J. Skalickya, V. Vorisekc, A.
Imramovskyb, K. Paukb, L. Nedomab, V. Simonb, V. Palickac
a
Department of Clinical Biochemistry and Diagnostics, Hospital Pardubice, Czech Republic
b
Faculty of Chemical Technology, University of Pardubice, Czech
Republic
c
Institute of Clinical Biochemistry and Diagnostics, University Hospital,
Charles University, Hradec Kralove, Czech Republic
d
Radioisotope laboratories and Vivary, Medical Faculty, Charles University, Hradec Kralove, Czech Republic

Methods

Background-aim

An External Quality Evaluation program was organized by
ASQUALAB in 2018 to help laboratories to verify the reliability of
the results obtained for uracilemia (U) and dihydrouracilemia (UH2).
Interpretation of the results was required as well.
Six samples were provided to the participating laboratories (n =
14): three solutions of uracil and dihydrouracil of known concentrations
in 80% bovine serum albumin (BSA), a lyophilized human serum and
two standard solutions of 80% BSA to verify the absence of interference.
All participants used liquid chromatography, with mass spectrometry detection (n = 9) or UV detection (n = 4).

Aim: New psychoactive substances are synthetic chemically
similar analogues to current psychoactive substances. They represent
a so-called legal alternative to controlled and forbidden substances.
In the study, we focused on inﬂuencing the behavior of rats
depending on the concentrations of synthetic tryptamines.

Background-aim

Results
For each molecule, the results were compared to the weighed
target value for the samples where they were available and to the
general mean for others, and for the ratio UH2/U.
The number of satisfactory results (z-score b 2) is N75% of the
participants and the number of unsatisfactory results (z-score N 3)
varied from 1 to 3 results.
The results sent by the participants were assessed against results
expected given by the reference laboratory.
- For the normal sample, all the participants answering (10/10)
have found no deﬁciency as expected according to reference
laboratory.
- For the samples with complete deﬁciency 73% (8/11) and 91% (10/
11) of the answering participants have found the expected
interpretation with recommendation of contraindication of the
ﬂuoropyrimidines.
- For the sample with partial deﬁciency, 73% of the answering
participants (8/11) have found the expected interpretation with
recommendation of a dose of 25–50% concession of the standard
dose. The decision level for a partial deﬁciency was uracilemia N16
^
⎧g/l for all the laboratories.
Three laboratories did not answer for the interpretation.

doi:10.1016/j.cca.2019.03.1601

Methods: Male adult Wistar rats (n = 49) were divided into 7
groups (G, n = 7): G1) Control group, Tryptamine (T) groups: G2)
administration of N, N-1,5-pentylidene-T, G3) N, N-diisopropyl-T,
G4) N-isopropyl-N-methyl-T, G5) N-ethyl-N-isopropyl-T, G6) Nmethyl-N-butyl-T, G7) N-Propyl T. Tryptamines were synthesized
and characterized in terms of structure and purity by standard
procedures and administered by cannula to the stomach (9 mg/kg).
Blood sampling was performed in 15, 30 and 45 min from
retroorbital sinuses. Rats were sacriﬁced 90 min after administration
in general anesthesia. Serum tryptamine analysis was performed on
a LC-MS-ESI-Orbitrap (Thermo Scientiﬁc, USA). Behavioural tests
were performed for 5 min: Open Field Test (OFT), Elevated Plus Maze
(EPM) and Hole-Board Test (HBT).
Results
Results: Serum tryptamine concentrations are given in selected
groups as median and (quartiles) in ng/ml at 15, 30 and 45 min:
G2) 18 (13−101), 56 (14–293), 17 (7–203), G3) 50 (20−130), 110
(98–221), 128 (113−211), G5) 128 (50–245), 192 (146–302), 148
(106–204). In tryptamine treated rats, physical activity was
inﬂuenced in percentage terms compared to control (=100%):
^
OFT: number of inputs on central squares (experimental groups 2–
7): 200–180–220-140-240-220%. EPM: number of open arms
^
inputs: 200–300 - 114 - 214 - 72–86%, HBT: hole search 104–149
^
- 204 - 187 - 54–129%.
^
Conclusions

Conclusions
Those data demonstrate the interest of such evaluation
show the reliability of the results and improve the prevention
toxicity of ﬂuoropyrimidines through the determination
uracilemia and dihydrouracilemia, recently implemented
medical laboratories.

Methods

to
of
of
in

Conclusion: The maximum concentration of tryptamins in serum
is already 30 min after administration, there are large interindividual differences. The results of behavioural tests show
predominantly (G: 2–5) anxiety reduction and increased exploratory
activity in tryptamin treated rats.
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Determination of bisphenol A and bisphenol A glucuronide in
maternal and child pairs in a South African cohort
a

b

c

e

d
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Background-aim
Environmental pollutants have been shown to have signiﬁcant
effects on human health. Steroid hormone function has been shown
to be affected by these pollutants in particular endocrine disruptors
such as the xenoestrogen, Bisphenol A (BPA). BPA is found in a vast
array of consumer plastic products. Pregnant adult females appear to
be more susceptible to BPA accumulation. BPA is particularly potent
during foetal and neonatal development as the liver has limited
capacity to deactivate BPA in foetuses and newborns, especially in
humans. However, little is known with regards to the extent of
exposure among the South African population and Africa as a whole.
As part of a larger study examining the effect of BPA on steroid
hormone concentrations we analyzed levels of BPA and its commonly occurring metabolite Bisphenol A glucuronide (BPA-G) in a
cohort of South African mother and child pairs.
Aim of this component of the study was to (i) develop an inhouse
liquid chromatography tandem mass spectrometry assay for the
measurement of BPA and BPA-G and to (ii)describe serum levels of
BPA and BPA-G in a South African cohort of mothers and their
newborns, and to correlate maternal-cord-blood levels among the
participants.
Methods
Blood samples and data collected as part of the Mother and
Child in the environment (MACE) birth cohort study were
utilized for this study. Maternal serum collected in the third
trimester and serum from paired cord blood were analyzed for
BPA and BPA-G. BPA and BPA-G analysis was performed using an
in house developed LC-MS/MS assay. Chromatographic separations were carried out using the AB Sciex 4500 triple quadrupole
mass spectrometer equipped with an Agilent 1260 Ultra high
performance liquid chromatography system. Analytes of interest
were separated on a Phenomenex C18 column (2.1 × 50 mm, 1.7
um). A 3 min linear gradient was used from 10 to 100% of
acetonitrile in water followed by a hold for 1 min at a ﬂow rate of
0.4 ml/min; with total run time of 4 min and injection volume 20
μl. Serum sample was prepared using 50 μl of serum mixed with

100 μl acetonitrile containing the internal standards deuterated
BPA (d6BPA) and 13C12 BPA-G. Electrospray ionisation in
negative modes was used for the measurement of each analyte.
The following SRM transitions were used; for BPA m/z 227/212
(quantiﬁer) and m/z 227 to 133 (qualiﬁer); for d6BPA m/z 233
to115 (quantiﬁer) and m/z 233 to 113 (qualiﬁer); for BPA-G m/z
403 to 227 (quantiﬁer) and m/z 403 to 113 (qualiﬁer); for 13C12
BPA-G m/z 415 to 239 (quantiﬁer) and m/z 415 to 113
(qualiﬁer).
Results
Ninety maternal and child pair samples were analyzed. The third
trimester maternal BPA concentrations ranged from the limit of
detection 0.4 ng/mL to 15.3 ng/mL, median 0.95 ng/mL; the majority
of mothers n = 64 (71%) did not have detectable BPA levels.
However, most mothers n = 75 (83%) had detectable BPA-G levels
at the time of delivery ranging from 0.48 ng/mL - 21.8 ng/mL with a
median of 4.71 ng/mL. Cord blood levels ranged from 0.4–13,8 ng/
mL, median 0.92 ng/mL; with majority of samples (n = 67; 74%)
being undetectable. Child BPA- G levels ranged from 0.4–26 ng/mL,
median 4.21 ng/mL; with 14% of samples having undetectable levels.
Signiﬁcant positive correlations between maternal and child BPA and
BPA-G levels were observed with Spearman rank correlation
coefﬁcients of 0.868 (95% CI 0.804–0.911) and 0.744 (95%CI 0.623–
^
0.830) respectively.
Conclusions
Our study indicated that over 20% of newborns had detectable
BPA levels. This is in keeping with reports from industrialized
nations. Additionally, the presence of detectable BPA-G levels in the
majority (86%) of the cord blood samples also indicates signiﬁcant
BPA exposure in utero.
doi:10.1016/j.cca.2019.03.1603

M482
Metformin-associated lactic acidosis, a retrospective study
S. PÉrez San MartÍn, A.R. Guerra-Ruiz, N. Vega Gil, M. Iturralde Ros, A.
Maiztegi Azpitarte, R. Garcia Sardina
Hospital universitario marqués de valdecilla, Spain
Background-aim
Metformin is a widely-used drug that results in clear beneﬁts in
relation to glucose metabolism and diabetes-related complications.
Lactic acidosis is a serious but uncommon side effect of metformin
use. In order to study the occurrence of metformin-associated lactic
acidosis (MALA) in our hospital, a retrospective study of the cases
where metformin serum concentration was measured and found to
be higher than upper limit of therapeutic range was performed.
Methods
Metformin concentration serum level database was reviewed and
those patients whose concentration was upper the limit of 5 mg/L
(value associated with MALA) were selected. A review of clinical
history was done especially attending to blood pH, lactate, serum
creatinine, renal clearance and comorbidity factors. Clinical situation,
evolution and response to treatment were reviewed as well. To
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determine metformin serum concentration, Liquid Chromatography
tandem-Mass Spectrometry (LC-MS/MS) was used.
Results
From December 2016 to December 2018 eleven patients were
selected. They were 5 male and 10 female and median age at the
time of diagnosis was 64. One case was caused by self-harm
deliberate overdose but the rest occurred secondarily to renal
insufﬁciency due to dehydration, infection, sepsis or liver disease.
Metformin serum level was 51.67 ± 17.81 mg/l (mean ± standard
deviation) with minimum value of 25.11 mg/l and maximum of
86.90 mg/l. Mean serum creatinine was: 9.24 ± 4.36 mg/dl. Mean
blood pH: 6.90 ± 0.18 and mean blood lactate: 134.81 ± 46.11 mg/dl
(normal range: 4.5–14.0). All patients required intensive care. Four
out of 15 patients died.
Conclusions
Lactic acidosis is the major toxicity of metformin and it is
associated with high mortality. Since the symptoms of metforminassociated lactic acidosis are unspeciﬁc and its onset is subtle, a high
level of suspicion is needed to establish an early diagnosis.
Metformin is contraindicated in patients with factors predisposing
to MALA such as a renal or liver insufﬁciency, active alcohol abuse,
sepsis and dehydration. It is important that the laboratory should
have procedures for immediate notiﬁcation of critical values, high
plasma lactate and low serum pH, to establish the diagnosis as soon
as possible.

Method validation was in accordance with the Clinical Laboratory
Improvement Amendment (CLIA) including studies on ion suppression, linearity, recovery, carryover, lower limit of quantiﬁcation
(LLoQ), precision and accuracy. For the population study, 69 urine
samples were collected from 64 patients (median age 40, range 23–
63) and analyzed using the developed method.
Results
Typical retention times for fentanyl and norfentanyl were 2.49
and 2.22 min respectively, with no signiﬁcant ion suppression. The
assay was linear over the calibration range 1–1000 μg/L, with a LLoQ
of 1 μg/L observed for both compounds. Intra- and inter-batch
precision (% CV) and accuracy (% difference) performed on QC
material (MediChem™) were b 10% in all instances. Carryover was
b0.5% and the average recoveries (%) were between 99 and 110%.
The QC material available from LGC and based on EWDTS cut-offs
was used to select a positive cut-off for fentanyl and norfentanyl of
10 μg/L. Using this cut-off value, the population study revealed one
patient tested positive, with fentanyl and norfentanyl levels of 24.5
μg/L and 190.8 μg/L respectively.
Conclusions
An LC-MS/MS method has been developed for detection of
fentanyl and norfentanyl in urine. Abuse was not prevalent in the
group tested.
doi:10.1016/j.cca.2019.03.1605

doi:10.1016/j.cca.2019.03.1604
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Development and use of an LC-MS/MS method to measure
fentanyl and norfentanyl in urine
O. Rayner, J. Shepherd
Department of Clinical Biochemistry, Hull and East Yorkshire Hospitals
NHS Trust, Hull, United Kingdom

Rapid simultaneous screening (b23 minutes) of twenty drug
classes from a single whole blood sample on the biochip analyzer
evidence multistat
V. Anderson, D. Cahir, E. Mckinstry, G. Norney, P. Robinson, J.
Darragh, M. Rodríguez, R. Mcconnell, S. Fitzgerald
Randox Toxicology Ltd., Crumlin, United Kingdom
Background-aim

Background-aim
Fentanyl is a synthetic opioid with important clinical uses in
analgesia. Like all opioids, fentanyl has the potential to be abused
and an increase in fentanyl-related overdoses and deaths is apparent
in the North East of England.
The aim was to develop and validate a method for the analysis of
fentanyl and its primary metabolite norfentanyl in urine using liquid
chromatography tandem mass spectrometry (LC-MS/MS) and to
evaluate the presence of fentanyl abuse within drug users enrolled in
a formal treatment program in North East Yorkshire.

Drug testing has been used in a variety of disciplines e.g.
emergency medicine and clinical toxicology, criminal; justice, and
workplace. Biochip array technology (BAT) enables the multianalytical screening of drugs from a single sample, which increases
the screening capacity and facilitates the testing process.
Applying BAT to the fully automated Evidence MultiSTAT
analyzer, this study aimed to develop a simple (fully automated),
rapid (b23 min) reliable (accurate and precise) simultaneous
screening of 20 drug classes, including new psychoactive substances,
from a single sample of blood.

Methods

Methods

A Waters ACQUITY TQD Tandem Quadrupole UPLC/MS/MS
System was used with electrospray ionisation in multiple reaction
monitoring mode. Chromatography was performed using an
ACQUITY UPLC HSS C18 column (1.8 μM, 2.1 mm × 150 mm)
employing reverse phase UPLC gradient elution. Mobile phases were:
0.05% formic acid and 5 mM ammonium formate in LC/MS grade
water; and 100% LC/MS grade methanol. Calibrators and internal
standards were prepared in PBS and 50:50 MeOH:H2O, respectively.

Simultaneous biochip based immunoassays were applied to the
Evidence MultiSTAT, which processes a self-contained cartridge
containing all the components required for the reactions. After
simple centrifugation and dilution (1:4) the blood sample is ready to
be added to the biochip. The blood sample is tested against a cut-off
sample, the results are qualitative. Repeatability (assessment of
sample replicates at +50% and − 50% of the cut-off), accuracy
(assessment of 50 negative samples and 50 positive samples) and

Abstracts / Clinica Chimica Acta 493 (2019) S711–S729

correlation of authentic sample results (113) with LC-MS/MS were
determined. The results were presented as percentage agreement.
Results
Simultaneous immunoassays and cut-offs: 5 ng/mL ABCHMINACA,
2 ng/mL
AB-PINACA,
5 ng/mL
alpha-pyrrolidinopentiophenone (alpha-PVP), 50 ng/mL amphetamine, 50 ng/
mL barbiturates (phenobarbital), 20 ng/mL benzodiazepines (oxazepam), 25 ng/mL benzoylecgonine/cocaine, 2 ng/mL buprenorphine,
500 ng/mL ethyl glucuronide (ETG), 1 ng/mL fentanyl, 10 ng/mL 6monoacetylmorphine (6-MAM), 10 ng/mL methadone, 50 ng/mL
methamphetamine, 80 ng/mL opiate (morphine), 10 ng/mL oxycodone, 5 ng/mL phencyclidine (PCP), 1000 ng/mL pregabalin, 5 ng/mL
^
tramadol, 60 ng/mL tricyclic antidepressants (TCAs, nortriptyline),
10 ng/mL tetrahydrocannabinol (THC). Repeatability and accuracy
showed a percentage agreement of N90% and N 90% respectively for
^
all the assays. The correlation study showed percentage agreement
N90%.
Conclusions
The results show applicability of BAT on the Evidence MultiSTAT
analyzer to the simple, rapid (b23 min) and reliable simultaneous
screening of 20 drug classes from a single blood sample.
doi:10.1016/j.cca.2019.03.1606
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Lead exposure affects 5HT2A serotonin receptor and transporter
expression in pediatric age group: An explorative study in NorthWestern India
P. Sharmab, M. Lingeswaranb, S. Dwivedib, N. Nebhinania, P. Purohitb
a
All India Institue of Medical Sciences, Jodhpur, India
b
All India Institute of Medical Sciences, Jodhpur, India

Background-aim
Lead exposure (Pb) have adverse health effects, previously it was
established in Anemia but now it has shown effect on intellectual and
behavioural deﬁcits in children, deﬁcits in motor function, hand eye
coordination including hyperactivity and lower performance on
intelligence tests. These manifestations have close link with alteration
in expressions of neurotransmitters receptor and transporter expressions. So, in current study our aim was to evaluate the association of
lead exposure with serotonin receptors and transporters.
Methods
This study was conducted on 165 subjects. Two group were
categorised on the basis of blood lead levels, Ist group of children
with blood lead levels N5 μg/dl and other with blood lead levels b5
μg/dl children. In ﬁrst group we have recruited 82 children while in
other 83. Blood Lead level was analyzed by Lead analyzer and further
conﬁrmed on (AAS) Atomic Absorption Spectrophotometer. Serotonin receptors (5HT2A) and serotonin transporter (5-HTT) expression
was evaluated by real time PCR (Biorad-cfx96).
Results
The mean blood lead levels (BLL) of ﬁrst group was 8.1 ± 1.1 μg
while in second group mean BLL was 3.0 ± 0.5. The children of
higher (N5 μg/dl) blood lead levels have shown higher (5HT2A)
serotonin receptor relative mRNA expression of 4.35 which is 2.6 fold
higher than the second group of children with blood lead levels b5
μg/dl. Similar trend was also observed in relative mRNA 5-HTT
transporter expressions of 3.98 which was 2.25 fold higher than the
children having low blood lead levels b5 μg/dl.
Conclusions
The current study has shown that the higher blood lead levels
(N5 μg/dl) affects the expression of serotonin receptors and expression, and it is well known that serotonin receptors and transporters
have their signiﬁcance in neuro-behavioural abnormalities.
doi:10.1016/j.cca.2019.03.1607
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Study of the precision of a measurement procedure in a clinical
laboratory
A. Vílchez Rodríguez, S. Esteve Poblador, J. González Cantó, M. Ortuño
Alonso, F.J. Lirón Hernández
Hospital Universitario La Ribera, Alzira, Spain

always in the same conditions for calibration frequency, users,
reagents and calibrator batchs.
It is necessary a daily monitoring of imprecision using an internal
quality control, to verify that established speciﬁcations are being
followed.
doi:10.1016/j.cca.2019.03.1339

Background-aim

M367

Clinical laboratory must use only validated measurement procedures for a determined need. Precision is one of the most important
characteristics for selection, incorporation, validation and veriﬁcation
of a measurement procedure.
Our goal was to verify the precision performances declared by
the manufacturer for a new measurement procedure used in our
laboratory in order to determine the N-terminal pro-brain natriuretic
peptide (NT-proBNP).

Effect of electromagnetic radiation
programmed death of rat sperm

EMR

(1800 MHZ)

on

A. Tsukanavab, I. Cheshyka, N. Veyalkinab
Director Institute of Radiobiology of NAS of Belarus, Gomel, Belarus
b
Laboratory of Experimental Biological Models, Institute of Radiobiology
of NAS of Belarus, Gomel, Belarus

a

Background-aim
Methods
The NT-proBNP was analyzed using a CENTAURO XP® (Siemens
Healthineers) by chemiluminescent immunometric assay.
Samples used in the study were comercial control materials from
BioRad® (Liquichek Cardiac Markers Plus Control).
A value of 168 pg/mL was used as a control 1, and another value
of 5428 pg/mL as a control 3.
Three replicates of each level of control was analyzed for 5 days.
Intraserial precision and laboratory precision were calculated
using standard deviation and average. The obtained values were
compared with the provided speciﬁcations by the manufacturer for
precision.
Results
For control 1, we obtained a 5% intraserial precision, and a 6%
laboratory precision, and for control 3 we obtained a 2% intraserial
precision, and a 3% laboratory precision.
Imprecision data provided by the manufacturer were: for control
1, 5% intraserial precision, and 8% laboratory precision; for control 3,
7% intraserial precision, and 10% laboratory precision.

Objective. To evaluate the effect of EMR (1800 MHz) and
biological efﬁcacy of Acetyl-l-carnitine (ALCAR) on the programmed
death of rat sperm.
Model. In experiment were used male rats (line Vistar) at the age
of 1.5 months. Animals received ALCAR (7 mg/kg; 3 times in week)
during period of EMR exposure (30 days) in the range of mobile
communications 1800 MHz. Material was taken on the 1st and 30th
days after exposure.
Experimental groups. Each group consisted of 8 animals:
• Negative control (group 1);
• Positive control: animals EMR exposed (group 2);
• ALCAR: animals EMR exposed and received ALCAR (group 3).
Methods
Studied indicators: early apoptosis, late apoptosis and necrosis of
spermatozoa. The method of ﬂow-cytometry was performed using
Annexin V-FITC and Propidium iodide. Equipment: Beckman Coulter
FC 500 cytometer.
Results

Conclusions
Values obtained for intraserial precision and laboratory precision
are lower to those provided by the manufacturer. We concluded that
the provided speciﬁcations by the manufacturer are veriﬁed for
precision, and that they are suitable for the expected use, being
0009-8981/$ – see front matter

On the 1st day after exposure of EMR there was an increase in all
the studied parameters. Especially high rate of late apoptosis in
group 3: 327.27% (relative to group 1) and 52.27% (relative to group
2). On the 30th day the indices of early and late apoptosis
signiﬁcantly increased in the 3rd group by 366.67% (relative to the
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1st group). However, there was a decrease in indicators relative to
group 2 by 30.77% and 19.51%, respectively. Cell necrosis rate is also
reduced (by 8.93%) relative to group 2. The number of necrotic
sperm on the 1st day after exposure to EMR signiﬁcantly increased
by 34.80% in group 2 and 54.80% in group 3 relative to the control
group 1.
Conclusions
EMR inﬂuences on the programmed death of sperm. Biological
effectiveness of ALCAR tends to reduce the effects of EMR exposure
(1800 MHz).

Animal model transfection was assessed by ﬂuorescence and with
comparison in the amount of cDNA being both statistically higher in
the transfected animals p b 0,05.
Conclusions
1 pLIVElucSyt1 provides satisfactory entry in hepatic tissue,
cloning and transfection.
2 The adding of encoded luciferase permits assessment of plasmid
function prior to collection sample.
3 Hepatocytes express Syt1 physiologically and the procedure
described managed to produce an overexpression of the gene which
could be used for further investigations.

doi:10.1016/j.cca.2019.03.1340
doi:10.1016/j.cca.2019.03.1341
M368
M369
Cloning and expression of SYT1 in mice and cell culture
C. Vilches Medkourib, L.V. Herrera Marcosa, J. Osada Garcíaa
a
Departamento Bioquímica y Biología Molecular y Celular, Facultad de
Veterinaria, Universidad de Zaragoza, Spain
b
Hospital Universitario Príncipe de Asturias, Spain

Synonymous signal sequence library as a source for antibody fab
fragments with improved yield characteristics
A. Kulmala, T. Huovinen, U. Lamminmäki
Biotechnology, Department of Biochemistry, University of Turku, Turku,
Finland

Background-aim
Background-aim
Gene synaptotagmin 1 (SYT1 human, murine Syt1) encodes a
protein that fuses vesicles to the neural membrane but it's functions
in the liver are rather unknown.
The aim of this study is to clone Syt1 murine gene and
overexpress it in HepG2 cell culture and in wild type mouse from
the lineage C57BL/6 J.
Methods
The plasmid pLIVElucSyt1 was designed with a liver tissue
promoter of high afﬁnity, a gene for resistance to kanamycin, a
coding region of luciferase to assess whether if cell culture or animals
models expresses plasmid and the gene Syt1.
After obtaining the pLIVElucSyt1 plasmid and bacterial transformation the recombination, cloning and transformation of bacteria
were assessed with an analysis of coils and supercoils, a PCR for exon
7–8 of Syt1 and with restriction enzymes. Then Syt1 was sent for
sequencing.
HepG2 cells were sown with maintenance growth medium. Syt1
expression was examined by luciferase luminescence, mRNA (messenger ribonucleic acid) expression and complementary DNA (cDNA)
analysis.
14 mouse wild type from the lineage C57BL/6J were used in
the study. They were transfected with a hydrodinamic inyection
and assessed the plasmid in vivo with ﬂuorescence. To verify the
expression of Syt1 in the models mRNA expression analysis and
complementary DNA (cDNA) obtained with quantitative polymerase
chain reaction (qPCR) analysis was made.
Results
Syt1 sequence was studied with NCBI's BLAST obtaining a query
cover of 99% and an identity of 95% with Syt1 in Mus musculus.
HepG2 cells transfection was assessed in the spectrophotometer
giving more ﬂuorescence than the non transfected cells and was
conﬁrmed with the cDNA obtained, the transfected cells presented a
more marked band in the electrophoresis.

Antibody fragments, such as Fab fragments, are widely used in
diagnostics, basic life sciences research and increasingly in therapeutic
applications as well. Regarding diagnostic assays, the Fab fragment has
several advantages over full-length IgGs, like reduced interference in
IVD assays due to the lack of Fc part and better coating density.
Furthermore, the Fabs can be readily produced in E. coli and thus the
Fabs are compatible with phage display. However, expression levels of
the Fabs often are quite low and production of the Fabs can induce
toxic effects in host organism, including E. coli. It is known that the
expression levels and host organism viability can be drastically
affected by modulation of codon usage. We had a Fab fragment that
was lethal to E. coli and therefore couldn't be expressed. We sought to
restore the viability of the host and thus its expression capability by
modulating the codon usage of PelB signal sequence of the Fab.
Methods
We established two PelB signal sequence libraries that included
changes only in codon usage (synonymous mutations). One library
included changes in the N part of the PelB and another in the hydrophobic
part of the PelB. Then, we cloned codon usage modulated heavy chain
PelB signal sequences from the library into the lethal Fab, plated the
cloning reactions, picked the viable clones from the plate and cultivated
the viable clones in 5 ml cultures in order to produce Fab fragment.
Results
We obtained several viable clones by modulating the codon usage
of the heavy chain of the PelB signal sequence. Moreover, we
identiﬁed clones that yielded up to 0.9 μg/ml of immunoreactive Fab
fragment just after 3 h of induction.
Conclusions
We show that a library containing synonymous mutations in the
PelB signal sequences is an efﬁcient tool to alleviate the toxic
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effects of Fab fragment and to increase the expression levels.
Furthermore, the utilization of the library is not restricted to the
Fab in question but can be readily applied to any Fab or secreted
molecule in E. coli.

Conclusions

doi:10.1016/j.cca.2019.03.1342

doi:10.1016/j.cca.2019.03.1343
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The signiﬁcance of chitotriosidase in the diagnosis of sarcoidosis
and tuberculosis

Serum levels of endogenous opioids in children during multimodal anesthesia

Z. Sumaraca,b, V. Mihailoviç-Vucinicc,d, S. Filipovicc, J. Videnovicc, V.
Skodric-Trifunovicc,d, M. Stjepanovicc, M. Omcikusc, M. Vukovice
a
Center for Medical Biochemistry, Clinical Center of Serbia, Belgrade,
Serbia
b
Faculty of Pharmacy Novi Sad, University Business Academy, Novi Sad,
Serbia
c
Clinic of Pulmonary Diseases, Clinical Center of Serbia, Belgrade, Serbia
d
Medical Faculty, University of Belgrade, Serbia
e
General Hospital, Valjevo, Serbia

B. Kościelniak-Meraka, I. Batkob, K. Sztefkoa, K. Kobylarzb, P. Tomasika
a
Department of Clinical Biochemistry, Pediatrics Institute, Jagiellonian
University Medical College, Krakow, Poland
b
Intensive Care Unit, University Children's Hospital, Krakow, Poland

Background-aim
Sarcoidosis is a multisystem granulomatous disease, whose
unpredictable course has prompted research into biomarkers useful
to predict outcome. Chitotriosidase, a chitinase produced by
activated macrophages, has recently been proposed as an indicator
among the potential markers of sarcoidosis. Increased macrophage
activity is also present in tuberculosis. The aims of this study were to
evaluate value of chitotriosidase as a marker of sarcoidosis, as well as
applicability of it in the diagnosis of tuberculosis.
Methods
217 biopsy positive sarcoidosis patients were analyzed. 80patients had acute sarcoidosis (duration b2 years), 137 patients were
with chronic sarcoidosis (duration longer than 2 years). At the time
of the study 105 patients had symptoms and signs of active disease,
57patients experienced reactivation of sarcoidosis and 29 patients
experienced relapse of chronic disease. 71 patients had a proven
active pulmonary tuberculosis. Chitotriosidase activity in serum of
patients and 264 healthy controls was determined using the
spectroﬂuorometric method with ﬂuorogenic substrate 4-methylumbelliferyl-®-D-N-N′-N″-triacetylchitotrioside.
Results
Sensitivity of chitotriosidase in patients with clinical signs of
active sarcoidosis is 76.8%, while the reliability of chitotriosidase to
exclude the disease activity in patients without clinical signs of
diseases activity (speciﬁcity) was 90.4% (cut off 159.9 nmol/mL/h).
Logistic regression conﬁrmed that patients with high serum
chitotriosidase had likelihood of active disease comparing to
patients with low serum chitotriosidase (odds ratio = 18.06;
Conﬁdence Interval for odds ratio from 7.24 to 45.03; p b .001).
Logistic regression (classiﬁcation of 88%) in groups active/not
active sarcoidosis revealed the sensitivity for serum chitotriosidase
test of 90.1% and speciﬁcity of 87.6%; (+) PV (predictive value)
=88.6 and (−) PV = 89.3. Patients with tuberculosis had significantly lower values of chitotriosidase than patients with sarcoidosis (p = .000).

This recent study strongly supported the hypothesis that serum
chitotriosidase could be a marker of sarcoidosis activity and severity.

Background-aim
Endogenous opioids are neuropeptides involved in the painrelieving processes. In the peripheral nervous system (PNS) endogenous opioid peptides induce analgesia via binding to the related
opioid receptors. This cause the cascade of interactions leading to
inhibition of releasing the substances involved in the pain transmission eg. substance P. In the periphery they are synthesized and
stored in cells of the immune system.
In the current study, we describe the ﬂuctuations of endogenous
opioids concentrations in the postoperative period in children in
regarding multimodal anesthesia.
Methods
Forty-four children undergoing major spinal surgery were enrolled in
the cohort study. They were divided into two groups: They were divided
into two groups: group A (n = 21) generally anesthetized with
rocuronium, fentanyl, morphine, propofol, dexamethasone, acetaminophen and a mixture of oxygen/air/sevoﬂurane and group B (n = 23)
where in addition to the above-described anesthesia patients' were given
i.v. lidocaine as a co-analgesic. We also recruited 20 healthy age- and
gender-matched children (control group, CG). We measured endogenous
opioids levels in serum using immunoenzymatic methods. We evaluated
postoperative pain intensity using numerical or visual pain scale.
Results
The levels of measured endogenous opioids were similar in
control and in studied groups before surgery. We noted that group B
patients had lower pain intensity when compared to the group A
subjects. In group B, the elevated serum concentration of ®endorphin, enkephalin and dynorphin in the postoperative period
were noted. We also reported that the area under the curve of the
levels of endogenous opioids was negatively correlated with
summary postoperative morphine dose. Finally, we noted positive
correlation between lidocaine concentration and endoopioids levels.
Conclusions
Multidrug pain management including lidocaine seems to be more
efﬁcient than models without lidocaine. The endogenous opioid system
should be considered as a novel target for pain relief therapy in children.
doi:10.1016/j.cca.2019.03.1344
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Vitamin D for conditions other than bone disease: An update of
the evidence
H. Morris
QUMPRC, School of Pharmacy and Medical Sciences, University of South
Australia, Adelaide, Australia
The well characterized endocrine pathway of vitamin D metabolism and its activities are solely responsible for vitamin D regulation
of plasma calcium and phosphate homeostasis with a requirement of
20 nmol/L of plasma 25-hydroxyvitamin D (25D) to generate
adequate levels of plasma 1,25-dihydroxyvitamin D (1,25D). However higher levels of 25D, (N50 nmol/L), are required to reduce the
risk of numerous conditions including premature mortality, infectious diseases, maternal outcomes, epithelial cancers and osteoporotic fractures. Current data are consistent with the mechanism of
higher plasma 25D levels being required for metabolism in non-renal
tissues to exert autocrine actions. While most of the original data for
adequate vitamin D levels decreasing risk of disease was based on
association studies, more recent evidence has now improved the
their quality to the highest levels. These include randomized
controlled trial (RCT), Mendelian Randomization and long term
observational study data. Probably the best data exist for adequate
vitamin D reducing the risk of premature mortality. These include
randomized control trial (RCT) of vitamin D and calcium over some
3 years, Mendelian Randomization data indicating that vitamin D
deﬁciency below the level of 50 nmol/L is causal for premature
mortality and observational data over some 30 years. A controlled
trial of vitamin D supplementation based on attendance at one of
two clinics, indicated that supplementation reduced the risk of
adverse outcomes of pregnancy by 70% in a population of women
with a 65% chance of serum 25D below 50 nmol/L. Meta-analysis of
RCT of vitamin D as adjunct therapy for tuberculosis indicated a 20%
increase in sputum smear or culture conversions and 30% decrease in
zones of chest X-rays. Observational data indicate that the risk of
death for breast, prostate and colon cancer patients diagnosed with a
serum 25D level N 75 nmol/L is reduced by 50% compare with such
cancer patients diagnosed with serum 25D b 50 nmol/L. Much of the
published clinical data on the efﬁcacy of vitamin D on disease risk
has been derived from poorly conducted trials and therefore
controversy remains on the true requirements for this essential
nutrient. However over time studies, which have identiﬁed vitamin
D deﬁciency prior to supplementation, have found beneﬁcial effects.
There are no data indicating that those with an adequate vitamin D
status beneﬁt from further vitamin D supplementation.
0009-8981/$ – see front matter
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New diabetes treatments and the role of the laboratory
S. Atkin
Weill Cornell Medicine Qatar, Qatar
The new Standards of Medical Care in Diabetes 2018 emphasise
the use of metformin as a ﬁrst line agent for the treatment of type 2
diabetes. It is recommended that subsequent second line therapy be
initiated after 3 months if glycaemic targets have not been met,
depending upon the presence of atherosclerotic cardiovascular
disease (ASCVD); if no ASCVD is present, is there a compelling need
to minimize hypoglycaemia, or weight loss or cost? Second and third
line antihyperglycemic therapy may be indicated, this requiring a
patient-centred approach with drug choice dependent upon efﬁcacy,
hypoglycemic risk, a history of ASCVD, weight and consideration of
the side effect proﬁle. Such oral therapies may include SGLT2
inhibitors, pioglitazone, DPP4 inhibitors and sulphonylurea agents.
It is now recommended that the ﬁrst line injectable agent be a GLP1receptor agonist rather than insulin but that, if insulin is to be
initiated, then an insulin with a lower risk of hypoglycaemia is
advocated. The new guidelines will be reviewed together with a brief
overview of the differing antihyperglycemic agents available, their
mode of action and the potential impact that this may have on the
laboratory with, for example, the recommendation for periodic
measurement of B12 with metformin, the need to tailor therapy to
renal function and to monitor the side effect proﬁle.

doi:10.1016/j.cca.2019.03.1417
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Old and new biomarkers for kidney disease
E. Cavalier
Clinical Chemistry, University of Liège, CHU de Liège, Belgium
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In 1904, Otto Folin published a method for urine creatinine
determination using the Jaffe reaction. Today, serum creatinine (SCr)
remains one of the most frequently requested tests in laboratory
medicine but it suffers from a lack of sensitivity to detect early stages
of CKD and its analytical determination is prone to many interferences. Besides automation, major changes in Scr measurement are
the possibility to run enzymatic methods and the use of standards
determined by isotope dilution mass spectrometry (IDMS). Enzymatic methods have been proposed to overcome the lack of
speciﬁcity of Jaffe ones, but they remain little used, mainly because
of the cost. They are however the only ones to be able to measure Scr
concentration in the low range. SRM 967a is now available to
standardize SCr assays. Large IVD companies now propose standardized reagents, but this is not necessarily the case for smaller
ones. A large number of formulas have been published to estimate
GFR based on Scr concentration. If they may be useful in clinical
practice to classify patients according to GFR stages, they can be
biased in speciﬁc populations and their imprecision is quite high.
Measurement of GFR with a reference method, like iohexol
clearance, is the only way to assess GFR and should be performed,
for example, in patients presenting an unexplained increase of Scr,
in living kidney donors, in children ongoing chemotherapy and in
patients for whom serum Scr does not reﬂect GFR (obese, anorectic,
paraplegics…). Plasma cystatin C (CysC) has been the Scr “challenger” for years since it presents nice features compared to Scr
(less interferences in the measurement, less variability according to
muscle mass, less gender and age difference, …). Fomulas based on
CysC have also been published, but the cost of CysC and the lack of
evident added value refrain its use in clinical practice. Other
biomarkers, like beta-trace protein have also been proposed, but
have been unable to show superiority over Scr. Combination of
markers have also been proposed in formulas to estimate GFR.
Preliminary results with metabolomic makers showed promising
results to estimate GFR but results need to be conﬁrmed. In
conclusion, the old marker SCr still continues to be used and have
not been supplanted yet.

WG used a web-based questionnaire, which was distributed to
European and North American biochemical societies for circulation
to their membership. Questions covered cardiac biomarkers measured, analytical methods used, decision thresholds and their
derivations, sampling strategies, repeat sample interval, use of rate
of change and use of decision-making protocols, collaboration with
clinicians, internal and external quality assurance. Results were
collated using a central database and analysed using comparative
and descriptive nonparametric statistics.
The results of the surveys show clearly that there is need to
encourage proper dialogue and biomarker utilization between
laboratory professionals and clinicians, as results show that there is
very little co-operation. Laboratories should be encouraged to adopt
evidence-based cutoffs utilizing the 99th percentile of troponin and
cutoffs of other cardiac biomarkers. In addition, internal and external
quality assurance needs to be improved.
The work of WG Cardiac Markers showed that cardiac markers
are not properly utilized in clinical and laboratory medicine, and this
might jeopardize healthcare and patient safety. EFLM Task Group
Cardiac Markers continues performing surveys on the use and
implementation of cardiac markers to see if there is any improvement in guideline adherence.
doi:10.1016/j.cca.2019.03.1419
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20 years' experience of quality assurance strategies of a large and
ISO 22870 accredited POCT multiparameter network
P. Oliver
POCT Unit, Department of Laboratory Medicine/La Paz University
Hospital, Madrid, Spain

doi:10.1016/j.cca.2019.03.1418
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What is new in cardiac markers?
P. Laitinenb, T.G. Cardiac Markersa
EFLM
b
HUSLAB, Department of Clinical Chemistry, University of Helsinki,
Helsinki, Finland

a

The task of EFLM Working Group Cardiac Markers was to perform
surveys on the use and implementation of cardiac markers in
European countries.
WG Cardiac Markers has performed altogether three surveys. The
study was named CARdiac MArker Guideline Uptake in Europe
(CARMAGUE) study. The latest survey was expanded to North
America to see if there are any differences between Europe and US/
Canada. The results show that there are differences between Europe
and North America in the use of cardiac markers as well as in the
guideline adherence. The results have been published in several
peer-reviewed articles.

La Paz University Hospital is a tertiary public hospital located in
Madrid that is considered a reference center for numerous specialties. The Department of Laboratory Medicine includes a speciﬁc unit
which has led the POCT network since 1998. From the beginning, a
POCT Committee was also created as a multidisciplinary group. This
Committee includes professionals from different areas such as
laboratory medicine, members of the hospital administration,
physicians from medical and surgical services, representatives of
nursing personnel and staff from the IT department. The POCT
project has always been supported by the hospital Board of Directors.
The role that IVD companies have played these 20 years has also
been relevant.
Currently, the POCT network includes 29 blood gas analysers, 2
HbA1c devices and 4 glucometers, all accredited by ISO 22870.
The POCT Unit also coordinates the other 262 glucometers located
in different clinical settings throughout the hospital and 1 sweat
test device installed in the Paediatric Pulmonology Department.
There are activities such as analysers monitoring, internal quality
control or reporting of results that are performed 24 h per day, 7
days a week. The emergency laboratory is responsible for these
activities.
The creation of a homogenous POCT network for all clinical
settings, always led by laboratory medicine and in accordance with
the ISO 22870 requirements, is based on three key areas: continuous
improvement, staff training and competency and quality assurance.

Abstracts / Clinica Chimica Acta 493 (2019) S733–S760

All of them are essential to improve the management of POCT and
consequently, patient care.
Within the continuous improvement, the quality indicators
implementation and monitoring are crucial. In POCT, and speciﬁcally
with a complex network, it is especially relevant to manage the
indicators appropriately.
Regarding staff training and competency, we must consider both
the initial and the continuous operators training. Every test follows
the particular program established by the laboratory.
Concerning quality assurance, we take into account new test
appropriateness evaluation, analytical quality speciﬁcations and
other requirements selection, method performance veriﬁcation and
monitoring of internal and external quality assurance.
Finally, in our experience, it is also crucial to carry out research
studies on the clinical, operative and economic outcomes of POCT on
patient care and patient safety.

Quality control is a well-established routine in laboratory
medicine. Since POCT is carried out in a different environment with
different users and often with different performance speciﬁcations
and different types on inbuilt controls, we have to re-evaluate how
and which types of quality control we should use. Little evidence is
available for example for how often to use internal and external
quality control for POC instruments.

doi:10.1016/j.cca.2019.03.1420

Sensus student competition: Global education and innovation in
POCT
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Quality control and analytical performance speciﬁcations for
different clinical POCT settings. Should they be different?
S. Sandberg
Noklus, Haraldsplass Deaconess Hospital, Bergen, Norway
POCT is the most rapidly growing ﬁeld in laboratory medicine.
With increasing technological and analytical possibilities, an increasing number of analyses can now be carried out on POC instruments.
Although the costs of POC instruments are less than hospital
instruments, the number of users of POC instruments are much
larger, ranging from wards in the hospitals, GP ofﬁces, nursing
homes, pharmacies and last but not least tests for self-measurements. With the increasing emphasis on patient empowerment, this
is a wanted development.
The ultimate goal of using POC testing is that patient outcomes
should be improved and/or that it should be more cost/effective
than the use of conventional laboratory testing. To achieve this, the
role of POCT in the different clinical settings as well as the
responsibility for introducing and manage the instruments and use
of the instruments should be clearly deﬁned. The main reason for
using a POC instrument is that a rapid result is more useful than
waiting for a result from a central laboratory. An essential question
is therefore: Should performance speciﬁcations for POC instruments
be different from that of instruments in a central laboratory. Many
will say “yes”, but taking into account the different use of such
instruments, performance speciﬁcations could probably be modiﬁed. Many POC instruments are used for speciﬁc clinical settings
and one should therefore try to develop performance speciﬁcations
for that setting, i.e. based on clinical outcomes. It is also probable
that time and location is an important quality factor and that
performance speciﬁcations can be less strict if a result is provided
rapidly – especially in cases where you would like to know if the
result is “very high” or “very low”; e.g. hypo- and hyperglycemia.
However, if performance speciﬁcations for some POC measurement
procedures should be less stringent compared to the central
laboratory, it is important that this is communicated to the users
of tests.

doi:10.1016/j.cca.2019.03.1421
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M. Prins
Eindhoven University of Technology, The Netherlands
SensUs (www.sensus.org) is the annual international student
competition in the ﬁeld of sensors for health. SensUs was founded in
2016 and represents a novel way to stimulate education and
innovation in POCT.
Over the course of a year, teams of students from universities in
Europe, Asia, North-America, and Africa develop innovative biosensor systems that target a real-world challenge. The theme of the
competition changes annually. In 2018, the theme was antibiotics
and the participating teams developed biosensors to detect vancomycin in a drop of blood. In 2019, the theme is rheumatism and all
teams will detect adalimumab, an important anti-inﬂammatory
biological drug. During the SensUs Innovation Days, all teams come
to Eindhoven to demonstrate their prototypes and their business
models to the jury, companies, healthcare professionals, patients,
and the general public.
This presentation will consist of two parts. In Part 1, a member of
the SensUs Organization will explain the philosophy and approach of
the competition, focusing on gained experiences, impact, and plans
for the upcoming years. In Part 2, a member of the winning team of
SensUs 2018 will explain how they designed and developed their
biosensor and their business model, within the open-innovation
spirit of the SensUs competition.
doi:10.1016/j.cca.2019.03.1422
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Clinical utility of point of care testing in Africa
R. Erasmus
Faculty of Medicine and Health Sciences, Stellenbosch University, Cape
Town, South Africa
The need and availability of point-of-care testing (POCT)
instruments and devices has grown signiﬁcantly in recent years
with ever more testing being carried out at the patient bedside.
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Originally, most point-of-care tests were undertaken on patients
who were acutely unwell, when rapid test results were needed for
clinical reasons. However, in recent times most POCT
implementations undertaken have been driven by economics and
helping to ensure that patient pathways work more efﬁciently.
While POCT will help speed up the availability of results, it is
important to ensure that the risk to the patient is minimised. When
implementing a POCT quality control (QC) strategy it is important
to balance the risk of harm to the patient with the stringency of the
QC procedure applied. Africa, with its limited infrastructure and
rural terrain is particularly suited to POCT. With the epidemic of
HIV,TB, Malaria and now Diabetes many countries in Africa have
established well structured screening pathways using POCT. WHO
has even come out with a document specifying the criteria for site
selection and unique internal and external quality programs have
been set up. Whilst the number of clinical trials that have shown
the beneﬁts of POCT are limited, POCT has come of age and will
provide an alternate form of testing in certain scenarios even more
so as the test menu continues to expand with more accurate and
precise instruments being manufactured. An interesting addition
has been molecular testing and its potential impact on personalized
medicine.

doi:10.1016/j.cca.2019.03.1423
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epigenetics
Basic principles of epigenetics: DNA methylation, histone modiﬁcations and non-coding RNAS
T. Ozben
Department of Clinical Biochemistry, Medical Faculty, University of
Akdeniz, 07070 Antalya, Turkey
Heritable phenotype changes in gene expression not involving
alterations in the DNA sequence are deﬁned as epigenetics.
Epigenetic changes occur naturally during whole life span, and can
be inﬂuenced by several factors including age, environment, diet,
lifestyle, and disease states. Epigenetic modiﬁcations play important
role in cell differentiation and may cause damaging effects leading to
diseases. DNA methylation, chromatin remodeling, histone modiﬁcations, and non-coding RNAs are the major modiﬁcations causing
epigenetic changes.
DNA methylation commonly refers to the covalent addition of a
methyl group from the s-adenosylmethionine to the ﬁfth carbon of the
cytosine base catalysed by DNA methyltransferases resulting in 5methylcytosine (5-mC), known as the “ﬁfth base” of DNA. Methyl
groups project into the major groove of DNA and inhibit transcription.
Tissue-speciﬁc DNA methylation patterns exist in cancer, metabolic,
autoimmune, and neurological diseases. Differentially methylated
regions (DMRs) identiﬁed by genome-wide methylation proﬁling
may be used as biomarkers or potential targets of epigenetic therapy.
Chromatin remodeling is highly implicated in epigenetics.
Histones are principle components of chromatin and covalent posttranslational epigenetic modiﬁcation (PTM) to histone proteins
including methylation, phosphorylation, acetylation, ubiquitylation,
and sumoylation can alter the structure of chromatin resulting in
transcriptional activation or repression. Global histone modiﬁcation
patterns have been shown to be associated with various types of
cancers, many of which are regulated by natural components.

Histone deacetylase (HDACs) inhibitors are currently being developed as anticancer agents.
A non-coding RNA (ncRNA) is a RNA molecule transcribed from
DNA, but not translated into proteins. Non-coding RNAs can be short
or long and are classiﬁed by their genomic origin and mechanism of
action. Given the key importance of non-coding RNAs in cell biology,
therapeutic approaches based on their targeting via diverse tools are
now under development and offer many advantages over classical
protein-targeting therapies.
doi:10.1016/j.cca.2019.03.1424

Symposium Monday 20 May 2019 - Principles and applications of
epigenetics
Epigenetics in humans: From early development to aging
R.F. Pérezb, M.F. Fragaa
a
CINN-CSIC, IUOPA, BOS-Oviedo University, ISPA
b
ISPA, IUOPA
Epigenetic mechanisms have been well described during embryonic development, in which extensive chromatin remodeling takes
place. However, postnatal life is also characterized by gradual (and
sometimes sudden) changes in epigenetic marks. Research is needed
in order to distinguish changes due to stochastic or environmental
factors, giving rise to “epigenetic drift”, from those that constitute
controlled biological processes. For instance, DNA methylation
changes during aging have been classically associated to those that
occur during the development of cancer, providing a putative causal
link between these two related processes. However, we have
recently demonstrated that loss of methylation occurs at distinct
chromatin scenarios in aging and cancer by integrating different
epigenetic marks on a genome-wide scale, for multiple tissues.
Moreover, it is also necessary to shed light on the epigenetic changes
that occur during early-life, because these could be functionally
different from those caused during adult aging. To this end, we have
performed longitudinal genome-wide analyses of DNA methylation
changes during the ﬁrst 10 years of life, to ﬁnd that alterations are
drastically reduced after the ﬁrst 5 years, and that these changes
could be different to those that appear later on throughout life.
Currently, we are embarked on several projects by which we seek to
deﬁne potential epigenetic mechanisms related to aging and agingrelated diseases: analysing human cohorts in order to predict the
onset of dementia by DNA methylation, using animal models to
study the impact of aging on cognitive processes driven by
epigenetic changes and studying aging-associated variability of
epigenetic marks at repetitive DNA elements.

doi:10.1016/j.cca.2019.03.1425

Symposium Monday 20 May 2019 - Principles and applications of
epigenetics
Epigenome-based treatment against cancer
V. Carafa, L. Altucci
University of Campania Luigi Vanvitelli, Italy
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Human diseases are difﬁcult to cure since it is hard to predict how
patients will respond to therapy. New tools and personalized
medicine are needed to render therapies more efﬁcient. The last
20 years have been characterized by the ﬂop of several drugs in
advanced clinical development, possibly due to the lack of knowledge of the molecular pathways that underlie their mechanism of
action. Chromatin alterations have been related with both cause and
progression of tumors. Here, we identiﬁed a novel RIP1–SIRT/HAT1
complex controlling survival and death via regulation of RIP1
acetylation. Notwithstanding the increasing interest for sirtuins
modulation in tumorigenesis, very little known is on their involvement in programmed cell death programs. A major goal of epi-drug
development is to increase the therapeutic index and limit
development of resistance. One attractive option is to combine
anticancer effects with drugs able to prevent neoplasia. Here, we
have developed and report on a novel pan-SIRT inhibitor that alters
HAT1/SIRT equilibrium in the RIP1 complex, showing bona ﬁde
anticancer-selective and cancer-preventive activities in vitro, ex vivo,
and in vivo. Our work expands the current views in the drug
discovery and might prove useful in patients who may beneﬁt from a
recurrence-preventive approach with low toxicity during follow-up
phases and in cases of established cancer predisposition. Thus,
targeting the newly identiﬁed RIP1 complex may represent an
attractive novel paradigm in cancer treatment and prevention.

doi:10.1016/j.cca.2019.03.1426

Symposium Monday 20 May 2019 - Ethical issues in laboratory
medicine
Ethical issues in biomedical publication
M. O’kane
Clinical Chemistry Laboratory, Altnagelvin Hospital, Western Health and
Social Care Trust, Londonderry, Ireland
Developments in clinical care are predicated on research studies,
which are published in the biomedical literature. High ethical
standards are important to ensure the quality of these publications,
to retain public trust in science and the scientiﬁc basis of clinical care
and to ensure that individuals receive credit for their ideas. This
places heavy responsibilities on authors/researchers, editors, reviewers and publishers alike. International bodies such as COPE,
WAME, ICMJE have developed policies and guidance to ensure the
integrity of publications in biomedical journals. Issues that may arise
include plagiarism, redundant [duplicate] publication, fabricated
data, inappropriate attribution of authorship, undisclosed conﬂicts
of interest [relating to the author, peer reviewer or editor], ethical
concern about the conduct of the clinical research, appropriation of
an author's ideas by a reviewer. The era of open access publication
and a publishing business model whereby authors pay a fee for
publication has posed new challenges. In particular, there has been
the growth of so called ‘predatory’ publishing which has resulted in
journals being delisted as a result of questionable peer review
processes.

doi:10.1016/j.cca.2019.03.1427
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Personalized genomic medicine: Ethical considerations
J.J. Jonssona,b
a
Department of Biochemistry and Molecular Biology, University of
Iceland, Reykjavik, Iceland
b
Department of Genetics and Molecular Medicine, Landspitali – National
University Hospital, Reykjavik, Iceland
Personalized medicine is an approach for disease treatment and
prevention based on individual variability in genes, environment,
and lifestyle. Research in this ﬁeld is typically done on large
populations with big datasets of clinical information and various
omics-based laboratory studies. This setting can easily generate
ethical dilemmas.
At the same time, laboratory medicine physicians and specialists
face increasing responsibility in running complex testing requiring
interpretation based on the clinical situation. Demand for short
turnaround times as well as indirect and direct reporting to patients
also brings the laboratory closer to the clinical interphase with
intricate human interactions.
These developments make skills in ethics ever more important for
clinical laboratory directors. Ethics is a discipline deﬁned by its own
concepts and techniques. Ethics is not about not doing anything
wrong. It is about making choices. Ethics enhances our ability to cope
with uncertainty and make decisions.
There are four main areas where ethical dilemmas repeatedly
come up in research and the sprouting clinical practice of big data
driven personalized medicine: Additional incidental ﬁndings, consent, autonomy and privacy. Balancing the needs of personalized
medicine and the principle of patients´ interests come ﬁrst creates
tensions that often remains unsolved.
doi:10.1016/j.cca.2019.03.1428

SEQC Symposium Monday 20 May 2019 - New trends in the
diagnosis of inborn errors of metabolism
Untargeted crossomics in a diagnostic setting
J. Jans, M. Willemsen, H. Haijes, P. Van Hasselt, M. Van De Ham, J.
Gerrits, S. Fuchs, K. Van Gassen, B. Prinsen, M. De Sain- Van Der
Velden, N. Verhoeven-Duif
University Medical Center Utrecht, The Netherlands
With unprecedented pace the number of recognized inborn
errors of metabolism (IEM) is expanding. Whereas whole exome
sequencing (WES) and whole genome sequencing (WGS) have found
there way into routine genetic diagnostic practice, advances in
development of generic metabolic diagnostic modalities seem to lag
behind. Since a few years, untargeted high resolution metabolomics
allows the parallel determination of N25,000 low molecular weight
metabolites – intermediates and ﬁnal products of all pathways of
metabolism in the body. An individual metabolic ﬁngerprint can be
determined in only three minutes. Untargeted metabolomics has
great potential to improve the yield and the speed of diagnostics of
IEM in individual patients.
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We designed a workﬂow for untargeted metabolomics in dried
blood spots (DBS) of individual patients. Brieﬂy, DBS of patients were
analysed using chip-based nanospray coupled to a Q-Exactive direct
infusion high resolution mass spectrometer operating in both
positive and negative mode with an m/z scan range of 70–600. Data
were processed using an in-house developed untargeted metabolomics pipeline written in R programming language, using HMDB for
identiﬁcation. Z-scores were calculated and a metabolite selection
process was designed. We validated the diagnostic value of
untargeted metabolomics using DBS of patients for whom regular
metabolic diagnostics did not result in a diagnosis and DBS of
patients with novel genetic variants that are difﬁcult to interpret
based on genetic information alone.
Finally, we have developed a fully integrated combined and
untargeted genetic-metabolic diagnostic workﬂow. Often, WES
results in many genes with variants. Most mutations in (novel)
metabolic disorders are of the missense type that are difﬁcult to
interpret and usually are classiﬁed as variants of uncertain clinical
signiﬁcance (VUS) and, depending on ﬁltering steps, often not even
reported. In some patients, the unﬁltered list of genes with variants
can even exceed 100. Our crossomics approach prioritizes these
missense mutations by utilizing untargeted metabolomics in DBS in
combination with in silico-predicted metabolic surroundings of all
(unﬁltered) genes.
We propose that untargeted metabolomics should be performed
in patients undergoing WES and anticipate that a combined genetic
and metabolic approach will provide complementary information
and thereby speed up the diagnostics process and improve the
diagnostic yield.
doi:10.1016/j.cca.2019.03.1429

SEQC Symposium Monday 20 May 2019 - New trends in the
diagnosis of inborn errors of metabolism
Integrative approaches for the diagnosis of inborn errors of
metabolism
H. Rochaa,b
a
Newborn Screening, Metabolism and Genetics Unit, Human Genetics
Department of National Institute of Heath Doutor Ricardo Jorge, Porto,
Portugal
b
Comisión de Diagnóstico Perinatal de la Sociedad Española de Medicina
de Laboratorio, Portugal
Inborn errors of metabolism (IEM) are a group of inherited
genetic disorders affecting Human metabolism. Classically, the
diagnosis is achieved through the detection of accumulated or
depleted relevant metabolites, in different body ﬂuids, or through
enzyme/transporter activity measurements. For many years, this was
the only available approach for the diagnosis of IEM. The picture
started to change with the advances of molecular genetics in the 80's,
that brought new possibilities to diagnose diseases in whose classical
biochemical approaches are not efﬁcient, being also very important
for carrier detection and prenatal diagnosis. In the 90´s, Newborn
Screening (NBS) for IEM changed dramatically with the introduction
of tandem mass spectrometry, that allow the simultaneous quantiﬁcation of a large number of metabolites, enabling the presymptomatic detection of N30 IEM. More recently OMIC's approaches
reached the clinic, generating and making available huge amounts of
biochemical and molecular data. All these developments, from NBS
to OMICs, raised new questions, namely how we can combine all

available diagnostic resources in order to reach the best diagnostic
efﬁciency. Based on actual knowledge, it is accepted that the best
approach depends on the disease/group of diseases we are looking
for. Several examples will be presented illustrating the integration of
the diagnostic approaches for different disease groups.

doi:10.1016/j.cca.2019.03.1430
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Inborn errors of metabolism diagnosis in next generation
sequencing era: Opportunities and difﬁculties
B. Perez
Centro de Diagnóstico de Enfermedades Moleculares, Centro de Biología
Molecular, CIBERER, IdiPaz, Universidad Autónoma de Madrid, Spain
Inborn errors of metabolism are a large group of rare disorders. In
spite of the fact many of the IMD are detected using biomarkers,
genetic analysis should be mandatory for disease conﬁrmation and
making personalized therapy choices. Until ﬁve years ago, the gold
standard for making such genetic conﬁrmations was gene-by-gene
Sanger sequencing. However, next generation sequencing (NGS),
which is quicker and cheaper, is receiving increasing attention,
particularly for locus-heterogeneous disorders (i.e. cobalamin disorders, hyperphenylalaninemia, peroxisomal disorders, lysosomal
defects etc.). In this work we report the strengths and weaknesses
of the different types of DNA sequencing systems (targeted gene
panels, clinical exome sequencing, whole exome sequencing or
whole genome sequencing) applied for conﬁrmatory test following
the detection of suspected inborn errors of metabolism in the
Spanish newborn mass spectrometry screening program (NBS) and
also for genetic conﬁrmation of cases detected after clinical
suspicion. Regarding the samples form cases detected in the NBS
program we were able to conﬁrm the disease in the 70% of the cases.
Furthermore, we were able to identify new genes associated to
known biochemical conditions (i.e. SLC7A2, DNAJC12, BCAT2), and
misdiagnosis cases (Combined malonic and methylmalonic aciduria).
The remaining cases were false positive (carriers or cases with no
pathogenic variants). The results allowed distinguishing those cases
that need treatment. In addition, the results obtained also have
expanded our knowledge on phenotype-genotype correlation in IMD
and have provided insight into association between” old diseases”
and “new genes”. Our experience suggests that genetic analysis can
be used as conﬁrmatory test´, but biochemical tests can be very
helpful when a diagnosis is unclear, speciﬁcally when variant with
clinical unclear signiﬁcance are identiﬁed. Concerning disorders
which are not included in the NBS program and lacking speciﬁc
biomarkers or speciﬁc clinical symptoms, the genetic analysis is
more relevant to conﬁrm the diagnosis and to a greater extent to
detect the speciﬁc gene in cases with atypical presentation of the
disease, such as glycogen storage disorders, congenital disorders of
glycosylation or mitochondrial diseases among others. In conclusion,
genetic analysis may be requested for the identiﬁcation of the
speciﬁc genetic disorder and in the future it could be used as an
alternative, rapid and reliable conﬁrmatory test.

doi:10.1016/j.cca.2019.03.1431
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Precision medicine meets newborn screening: The path forward
P. Rinaldo
Biochemical Genetics Laboratory, Department of Laboratory Medicine
and Pathology, Mayo Clinic, Rochester, MN, USA
Newborn screening (NBS) is based upon laboratory tests
performed on a growing proportion of ~130 million children born
worldwide every year. Poor performance on a mass scale distresses a
multitude of patients, and exposes both families and providers to an
increasing risk of psychosocial harm while incurring in unnecessary
expenses. Our multidisciplinary team is focused on the creation of
high-throughput post-analytical interpretive tools to improve NBS
performance. Our goal is to achieve a near-zero false positive rate
(FPR), which is the proposed deﬁnition of precision newborn
screening. Collaborative Laboratory Integrated Reports (CLIR 2.12;
https://clir.mayo.edu) is a web application that maintains an
interactive database of laboratory results from multiple sites. The
CLIR tools are applicable to either the diagnosis of one condition or to
the differential diagnosis between two conditions with overlapping
phenotypes. CLIR's deﬁning characteristics are the replacement of
analyte cutoff values with condition-speciﬁc degree of overlap
between cumulative reference and disease ranges, and the integration of primary markers with all informative permutations of ratios.
An additional and unique feature of CLIR is the replacement of
conventional reference intervals with continuous, covariate-adjusted
(age, birth weight, sex) moving percentiles. Harmonization by
location is also routinely possible. Access to CLIR is freely available
to qualiﬁed users worldwide willing to share reference data and
proﬁles of positive cases in advance of being given access to the
website. The goal of collaboration and data sharing is to sustain a
constantly evolving, and improving, clinical validation. The type of
statistical modeling that takes place within CLIR requires big data,
and indeed a willingness to evaluate the concept that reference
intervals could be deﬁned by “recycling” and harmonizing vast
amounts (N N 1 M) of normal screening test results from a multitude
of sources. As an example, over a two year period (N = 116,469) we
have achieved a FPR of 0.0009% and a PPV of 87% for NBS of three
lysosomal disorders. FPR reduction for non MS/MS conditions
between 50% and 80% is also achievable.

doi:10.1016/j.cca.2019.03.1432

Viewpoint Monday 20 May 2019 - Who should lead a medical
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Who should lead a medical laboratory? The case for the
technologist (Biomedical Laboratory Scientist)
M.N. Roald
Møre and Romsdal Hospital Trust, Ålesund Hospital, Medical Biochemistry Ålesund, Norway
Professions in medical laboratories are numerous and there is no
internationally accepted standardization of these professions or their
titles. Biomedical Laboratory Scientist (BLS) is the internationally
accepted title of a profession with a generalist medical laboratory

education, with a bachelor's or higher degree. The title of the
profession is previously, and in some countries still, known as
Biomedical/Medical Laboratory Technologists or Biomedical/Medical
Technologists, as indeed the title of this presentation demonstrates.
There are still differences between countries/regions regarding BLSs
basic education and the opportunity for employment in different
positions.
In Norway, we have mainly two professions in the medical
laboratories, medical physicians with a general medical degree and
thereafter specialized in one of the medical laboratory specialities
(approximately 100–150 in total within medical biochemistry), and
Biomedical Laboratory Scientists (approximately 3000–3500 within
medical biochemistry). Most of these laboratories are in hospitals
and serve both inpatients, outpatients and patients from the
community.
The ﬁrst BLS's started holding positions as leaders in medical
laboratories in Norway N25 years ago. Now, a large majority of
medical laboratories are lead by BLSs, on management levels from
local hospital laboratories, larger laboratory departments and up to
managing diagnostic clinics consisting of all laboratory specialities
and in some cases also including radiology.
As a leader, you are responsible for utilizing and organising the
medical laboratory within your available resources. You cannot,
and shall not, do all the work yourself, but create these results
through others. A good leader enables employees to do their job. It
is useful with an educational background and professional
experience from the medical laboratory. But a leader is a servant.
A servant for the employees, cultivating them, clearing obstacles
out of the way and enabling them to do their job. If your desire
and competencies is to communicate with clinicians and work with
professional research and development, you should leave the
management part of the job to others. Let those who have a
desire to lead take that on. It is a full-time job and the employees
deserve a leader.
doi:10.1016/j.cca.2019.03.1433

Viewpoint Monday 20 May 2019 - Who should lead a medical
laboratory?
The leadership challenge to leadership
G. Wieringa
Bolton NHS Foundation Trust, UK
Who should lead? The best person. The person who can provide
the vision and strategy to deliver laboratory medicine's contribution
to best care and better health. It will be the person with the right
knowledge, skills and competence. He/she focuses high quality
clinical, scientiﬁc and technical services on enhanced clinical,
ﬁnancial and organisational outcomes; provides empathic and
empowering support for laboratory medicine's diverse work force
and their education/training; communicates widely beyond the
laboratory to enhance our contribution to patient care and population health; possesses the technical skills that allow technology
innovation to be identiﬁed and exploited; drives research and
development. When will we have the best person? When we have
appointed him/her. The challenge is recognizing that individual and,
in this regard, there may be much to be learned from the scope,
expectations, quality and safety of laboratory medicine services and
their leaders across country borders. Recognition necessarily extends
to minimum guarantors for patients such as qualiﬁcations,
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registration/ regulation status, evidence of continuous professional
development but beyond such baseline assurances are the leadership
attributes of the individual to manage and direct that often evolve
over time at different rates in different environments. Perhaps the
leadership challenge for professional organizations is to identify and
support the right individuals by helping to set the knowledge, skills
and competence benchmarks that ensure equity of access. The best
leader should never be the person we never had.

doi:10.1016/j.cca.2019.03.1434
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laboratory?
The case for the physician
M. Neumaier
Institute for Clinical Chemistry, Medical Faculty Mannheim of Heidelberg University, D-68167 Mannheim, Germany
Medical laboratories provide actionable health information and
support the clinical decision-making in the greater majority of all
decisions that are made in therapeutic medicine. As the famous
German internist and nephrologist Franz Volhard said in the early
20th century: “Before therapy, the gods have put the diagnosis”.
Laboratory Medicine ﬁndings are characterized by two central
skills, i.e. an expert technical proﬁciency for the valid and precise test
result and a profound medical knowledge to navigate through
differential diagnoses. Depending on where we look, medical labs
may harbour a single or several different in-vitro diagnostic
specialties including Clinical Chemistry, Microbiology, Haematology,
Histopathology or Genetics raising the question what type of
professional skills are required to run a diagnostic laboratory.
Considering EFLM, approximately 40% of her members are laboratory
physicians, while 60% are non-medical laboratory specialists with
various scientiﬁc backgrounds in Biochemistry, Biology, Pharmacology and Toxicology etc.. The easiest argument why a medical
laboratory should be run by a laboratory physician is the often-cited
notion that Laboratory Medicine is a medical profession. Similarly, a
physician's comprehensive medical education would warrant valid
medical interpretation. Finally, a medical degree of the laboratory
head assures proper recognition during the medical dialogue with
the clinician for the patient's beneﬁt.
An ever growing number of laboratory biomarkers e.g. from
simple electrolytes to complex epigenetic patterns adds to the
complexity of both choosing lab requests and managing lab results
for the physician at the bedside. Increasing technical standardization,
automation and closed kit reagents will further diminish the need for
methodological and analytical skills in the future, and near-patient
diagnostics may solve major pre-analytical problems. This leaves the
medical interpretation as the major service best communicated/
discussed by a laboratory physician, particularly where digitalization
will increasingly integrate anamnestic, clinical and diagnostic data.
Still, it is undisputed that non-medical laboratory specialists can
have extraordinary medical knowledge enabling them to give the
required and proper support asked for by the therapist.
doi:10.1016/j.cca.2019.03.1435

Viewpoint Monday 20 May 2019 - Meet the Thyroid Expert
Meet the thyroid expert
D. Gruson
Cliniques Universitaires Saint Luc, Belgium
Thyroid function tests play a pivotal role in thyroid practices and
are precious companions for physicians. Evolution of assays (TSH,
thyroid hormones, thyroglobulin and thyroid autoantibodies) is
permanent and involves automation, highly sensitive assays and
mass spectrometry based methods. Laboratorians are key actors to
deﬁne the decision limits and for the validation of novel methods.
Furthermore, several standardization efforts are also ongoing and
will impact the performances of the assays.
However, thyroid function tests could be vulnerable to different
types of interference that can impact clinical decision. Potential
interferences in thyroid function testing should always be
suspected whenever clinical or biochemical discrepancies arise.
Their identiﬁcation relies on additional laboratory tests that include
assay method comparison, dilution procedures, blocking reagents
studies, and polyethylene glycol precipitation. Interdisciplinary
exchanges with the clinical teams are mandatory to identify such
interferences.
doi:10.1016/j.cca.2019.03.1436

Symposium Tuesday 21 May 2019 - Financing Laboratory
Medicine
Broadening access for innovative diagnostic solutions
N. Farkas
CENTIVIS AG - Diagnostics Value Captured, Switzerland
In Vitro Diagnostics (IVD) operating environment is changing
rapidly and getting more complex to operate in. Regulators and
Payers increase policy scrutiny, diagnostic solutions require more,
and better clinical evidence and digital diagnostic solutions challenge
the status quo. On the other hand, health care systems face
signiﬁcant cost pressure, innovation cycles are getting shorter and
solutions more technologically advanced.
The question emerges: how can patients beneﬁt from broad
access to new innovative diagnostic solutions in such a rapidly
changing environment?
The presentation will brieﬂy cover key trends, impacting IVD
business and will focus on the emerging global importance of Payers
in product development and commercialization.
We will introduce the main Payer challenges, potential solutions
and in a simple, 5-step framework we will cover the key success
criteria of successfully securing reimbursement, leading to broad
patient access, adoption.
Before the ﬁnal Q&A session, industry leading market access best
practices will be demonstrated based on real-life company and
product examples.
doi:10.1016/j.cca.2019.03.1437
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The role of the laboratory in IVF success

Ovarian stimulation and monitoring

J. Hreinsson
Minerva Medica, Uppsala, Sweden

J.I. Olofssona,b
a
Abbott EPD, Basel, Switzerland
b
Karolinska Institutet, Stockholm, Sweden

Introduction
Huge developments have been made in the IVF laboratory, which
have had a great impact on treatment practices and results, even at a
national level. Examples are the implementation of ultra-rapid
cryopreservation, vitriﬁcation, revolutionizing embryo cryopreservation and oocyte donation. Time-lapse photography is increasing our
understanding of human embryo development and Preimplantation
Genetic Testing is improving success rates and reducing negative
outcome effects.
Aim and methods
Give an overview over how improvements in laboratory technology impact the ﬁeld of assisted reproduction.
Surveys of embryological laboratories in the Nordic countries and
a literature review were performed.
Results and conclusion
IVF-laboratories in the Nordic countries and the rest of the world
have radically changed their methodology so that by 2017, 98% of
Nordic IVF-clinics were applying vitriﬁcation instead of controlled
rate cooling. This change has had a tremendous effect on the results
from assisted reproduction treatments. In 2016 according to the
Swedish IVF-registry, birth rates were higher in cycles replacing
vitriﬁed/warmed embryos then when using fresh embryos (31% vs
29%). In some countries, a majority of transfer cycles is performed
using cryostored embryos instead of fresh, dramatically reducing
side-effects of treatment such as ovarian hyperstimulation
syndrome.
Time-lapse photography allows continuous monitoring of
embryo development during culture. Studies show an improvement in results when using this new technique while computerized scoring of embryo quality is a decision support for the
embryologist and may replace traditional microscopic evaluation in
years to come.
Embryo biopsy during in-vitro culture coupled with genetic
analysis allows diagnosis of inheritable disease and selection of
chromosomally normal embryos for transfer. Replacing chromosomally normal embryos has been shown to improve pregnancy
rates, giving implantation rates of up to 50% while reducing the
risk for miscarriage to as low as 5%, otherwise observed at a rate
of 15–20%.
The IVF-laboratory plays a key role in the success of IVFtreatment and the importance of technical development, diagnostics
and genetic analysis is by now central to the development of the
whole ﬁeld.
doi:10.1016/j.cca.2019.03.1438

Methods using exogenous gonadotropins for ovarian stimulation
prior to assisted fertilisation has since its ﬁrst description during early
1970´s been employed to induce development of multiple dominant
follicles to obtain mature oocytes, thereby improving chances for
conception after IVF/ ICSI. Until recently, the prevailing view of an
optimal oocyte yield has been that the results deteriorated at an egg
harvest over 15, however, the outcome of recent large registry-based
studies has demonstrated that when the results of cumulative
treatments using also surplus cryopreserved embryos are also included,
ie results per egg collection, a number of up to 20 eggs or more, will
further improve chance of obtaining a live birth. Prediction of ovarian
response category today is mainly applied by using the vaginal
ultrasound and counting the ovarian antral follicle (AFC) or serum
anti-mullerian hormone levels (AMH) in the early follicle phase. Both
relate to the number of antral follicles present at any time and the source
for the number of dominant follicles that could grow in results to the
application of exogenous FSH. The use of short acting GnRH antagonists
to prevent premature ovulation or luteinization has today largely
replaced the earlier role played by pituitary downregulation by GnRH
agonist treatment, mainly due to higher patient friendliness with fewer
side effects. An additional reason is also the possibility of inducing ﬁnal
egg maturation with an GnRH agonist instead of hCG and thus avoiding
ovarian overstimulation syndrome (OHSS) even at high numbers of
oocytes. The good results with higher pregnancy outcomes using
vitriﬁed embryos has made possible segmentation of treatment cycles
whereby all good quality embryos are frozen, whereafter a thawed/
warmed blastocyst can be transferred at a later calm stage. The
supraphysiological levels of steroids after ovarian stimulation inhibits
pituitary LH secretion, resulting in insufﬁcient stimulation of corpora
lutea and a less receptive endometrium. Therefore, luteal phase support
using progestogens is indicated. Since oral delivery of progesterone
leads to varying levels of absorption and high ﬁrst-pass metabolism in
the liver, resulting in uncertain effects, injections or vaginal route of
delivery is commonly used. However, vaginally administered micronized progesterone is associated with its own administration-related side
effects, such as interference with coitus, vaginal bleeding, irritation and
discharge. A more convenient treatment paradigm for luteal phase
support has recently been demonstrated in two large randomized
controlled studies using oral dydrogesterone (progesterone shaped by
UV light and transformed into an orally active form, retroprogesterone)
showing similar pregnancy outcomes and safety results when compared to two different vaginal progesterone preparations. The European
Society of Human Reproduction and Embryology (ESHRE) will for the
ﬁrst time, in early 2019, publish a guideline with evidence-based
information on the different options for ovarian stimulation in IVF/ICSI
where optimal ovarian response, live birth rates, safety, patient
compliance and individualization will also be considered.

doi:10.1016/j.cca.2019.03.1439

Abstracts / Clinica Chimica Acta 493 (2019) S733–S760

Symposium Tuesday 21 May 2019 - A new era in communicating
diagnostics data to patients
Personalized communication of results to patients
I. Watson
University Hospital Aintree, Liverpool, UK
The empowered patient is with us and want and expect to
participate actively in their care, a signiﬁcant element for many such
patients are the investigations that are used to diagnose, monitor and
intervene in their care.
Some countries have to a greater or lesser extent enabled patients
to directly access their medical records and this is an increasing
trend; though this begs the question as to how readily they
comprehend the information available to them? There is clear
evidence that while patients may feel they understand the disease
risks and their results that is often not the case to the detriment of
their concordance with the agreed treatment plan. There is also
evidence that discussions with a qualiﬁed healthcare professional
greatly improves matters, however there is a signiﬁcant time
pressure of patient-facing staff.
In relation to laboratory medicine the same issues apply and for
those who are poorly numerate, and much of laboratory medicine
data requires numeracy, then the patient's ability to understand is
further undermined. There is developing interest in specialists in
laboratory medicine (SpLM) engaging in this area of knowledge
management in a structured approach within the healthcare team.
The desirable paradigm is for a tripartite relationship between the
patient, their physician and the specialist in laboratory medicine and
for the SpLM to add context speciﬁc comments to reports for
patients, these necessarily must be consistent with the overall care
plan and the supervising clinician. This is a developing area in which
the method of data presentation has been shown to impact on
comprehension and similarly for any added narratives and current
ideas will be explored.
The opportunity to positively engage in a new facet of delivering
a patient-focused laboratory medicine service is clearly there and is
neglected at our peril!
doi:10.1016/j.cca.2019.03.1440
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S. Jovičića,b
a
Center for Medical Biochemistry, Clinical Center of Serbia, Belgrade,
Serbia
b
Department for Medical Biochemistry, Faculty of Pharmacy, University
of Belgrade, Belgrade, Serbia
The rapid increase of the global use of smartphones and the
introduction of their software platforms enabled designing special
purpose applications – mobile applications (apps). Many of these
apps are used for delivering health interventions thanks to their
accessibility to clinicians and patients. However, evaluation of the
quality of health related apps is challenging. Governments do not
regulate the content of mobile health apps unless they function as

part of a medical device. Quality in the context of an app store
typically refers to the app's user interface design and the performance, and stability of the software program. In the literature, there
have been many attempts to evaluate health related apps targeted at
consumers. A multidimensional tool for classifying and rating the
quality of mobile health apps – Mobile App Rating Scale (MARS) is
one of them. The MARS app quality criteria cover engagement,
functionality, aesthetics, and information quality of the app content.
We performed the analysis of the number and quality of smartphone
apps available in the two most popular app stores using in any way
laboratory medicine data. Seven categories were distinguished: 1)
apps that offer medical advice about symptoms and health queries
with the possibility to upload laboratory test results, which can be
seen, stored and shared; 2) reference ranges of selected analysis with
basic information about the causes of increase or decrease designed
for patients; 3) quick reference for laboratory tests for medical
students and doctors; 4) apps for monitoring the state of user's
health through a wide range of health parameters, including glucose
and/or cholesterol as laboratory data, 5) apps that provide access to
patients' laboratory results to physicians; 6) apps that enable
patients to access their laboratory test results directly from the
diagnostic center; and 7) electronic health records apps that include
laboratory test results. The analysis of MARS score values revealed
the poorest performance and quality of the apps intended for
patients, with signiﬁcant issues of security of personal information
used by the apps, and the questionable afﬁliation of developers,
without referencing the source of information cited.
doi:10.1016/j.cca.2019.03.1441
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diagnostics data to patients
Electronic apps and medical diagnostics data management
K. Adeli
University of Toronto, The Hospital for Sick Children, Canada
Laboratory medicine is a domain which offers a unique opportunity to analyze objective patient laboratory data and enable ready
communication to both healthcare workers as well as patients. In
recent years, an increasing number of web-based and mobile
applications has been developed to improve access to laboratory
test information and test result interpretation. They range from
simple apps that provide reference lab value information to complex
medical diagnostics data management. As examples, the “eLab”
developed by Tru-Solutions Inc. is a comprehensive medical
diagnostic center and lab management software that provides a user
friendly interface and access control. It is linked iMedDx.com to
allow ﬂexible patient search and selection and includes an eLab
Dashboard on mobile/tablet, allowing patients and labs/hospitals
access to lab reports online. The Davis's Laboratory & Diagnostic
Tests medical app provides another useful app with a wide-breadth
of tests, as well as guidance on how to counsel and collect tests. The
app is available on multiple platforms including the iPhone/iPad,
Android and Blackberry. The “LabGear” is a medical lab reference app
providing a pocket tool for medical laboratory test and is integrated
with MedCalc with normal lab value reference information for over
200+ lab tests. There are several other medical apps that provide
reference lab values including CALIPER, MedRef, Normal Lab Values,
and Lab Tests. The CALIPER App has been developed in our
laboratory for paediatricians, family physicians, and other healthcare
workers worldwide. It is a user friendly and easy tool to assess a
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child's laboratory test results using the latest reference value
database developed based on a study of thousands of healthy
children and adolescents. The CALIPER apps allow paediatricians &
family physicians to interpret laboratory test results for over 170
medical laboratory tests in children and adolescents using a
comprehensive database of paediatric reference standards. WEB
App: https://caliper.research.sickkids.ca/#/ In this presentation, I will
review some of the key web and mobile resources in laboratory
medicine and will discuss the critical importance of electronic apps
in management of medical diagnostics data.

doi:10.1016/j.cca.2019.03.1442
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diagnostics data to patients
Online resources for patients and healthcare professionals
T. Pillay
University of Pretoria, National Health Laboratory Service, University of
Cape Town, South Africa
Patients and healthcare professionals can access a vast array of
healthcare information on the internet. Patients are increasingly
accessing websites offering disease-speciﬁc information which is
contributing immensely to implementing the “participatory” philosophy of “P4 medicine”. In addition, patients can also access
professional information, especially from open-access scientiﬁc
journal publications. Online resources can also be used for communication between patients and between patients and health care
providers. This can also be useful for disease management and this is
especially noteworthy in diabetes and asthma where frequent
monitoring can lead to early detection of impending crises. Online
resources are also valuable for patients with extremely rare
conditions eg. rare inborn errors of metabolism or other genetic
disorders where experiences can be shared with other patients or
healthcare providers across the world.
In laboratory medicine, Lab tests online, Labs Are Vital and Know
Pathology, Know Healthcare have gained prominence as resources
that patients can access to gain speciﬁc information about clinical
laboratory tests. Lab Tests Online was designed to help patients and
caregivers understand the many laboratory tests that are a vital part
of medical care and to understand the meaning and implications of
results. Labs Are Vital began as an online community to support
pathologists and laboratory professionals worldwide to elevate the
role and reputation of pathology and laboratory medicine in health
care. Know Pathology, Know Healthcare is an initiative of Pathology
Awareness Australia.
Social media platforms are also important in the scope of portals
accessible to both patients and health-care professions alike. Patients
and healthcare professionals can obtain real-time updates on the major
microblogging platforms such as Twitter and Facebook. Healthcare
professionals can engage in case discussions, research collaborations,
medical education and crowdsourcing/crowdfunding and likewise with
patient groups. It is clear that the use of online resources will increase
and grow in sophistication, especially in this era of Web 2.0.
doi:10.1016/j.cca.2019.03.1443
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clinical practice
Are stroke biomarkers ready for research and clinical use? Focus
on the pre-analytical, analytical and post-analytical variability
K. Makris
Clinical Biochemistry Department-KAT General Hospital, Greece
Currently Computed Tomography (CT) brain imaging is routinely
used for conﬁrming the diagnosis of an acute stroke (AS) and
distinguishing ischemia (IS) from haemorrhage (HS). Although
reliable, CT scan is not available in every hospital, especially in the
remote areas of low-middle income countries. It is used to diagnose
AS and exclude a HS but has very poor sensitivity to diagnose IS. On
the other hand, Magnetic Resonance Imaging (MRI) has more
reliability than a CT scan for acute diagnosis and differentiation of
stroke but is very expensive and not available at all emergency
departments. Potential limitations include, time consuming, cost,
availability issues and variation in the analyses of radiological
images.
Blood biomarkers may offer a reliable, rapid and a cost-effective
way for AS management. Research has revealed several blood
biomarkers associated with different pathophysiological pathways
of stroke, to be potentially useful in its clinical management. Certain
biomarker combinations might help in the diagnosis, prognosis,
differentiation, selection of treatment and monitoring of patients
with AS. Thus, the development and validation of a blood based
biomarker approach with high sensitivity and speciﬁcity that will
effectively distinguish IS from HS in acute settings is a high priority
since it will assist clinicians to intervene faster and offer better
treatment to AS patients. Unfortunately, until today there is no
deﬁned role for their use in the care of patients with acute
cerebrovascular disease.
Challenges in the identiﬁcation of clinically useful stroke
biomarkers, include speciﬁcity to brain tissue, ability to pass-through
the blood–brain barrier, correlation between functional symptoms
and volume and location of injured tissue. Limitations also include
the incomplete analytical validation and total lack of standardization
of the assays that have been used in most of the research studies,
that limits the value of systematic reviews and metaanalyses. The
result is that most biomarkers exhibit variable sensitivity and
speciﬁcity. Moreover, there are signiﬁcant gaps in knowledge for
the preanalytical and the biological variability for the majority of the
investigated biomarkers that need to be addressed with future
studies.
doi:10.1016/j.cca.2019.03.1444
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Guiding stroke therapy with the use of blood biomarkers
A. Bustamante
Vall d'Hebron Institute of Research (VHIR), Spain
From prevention to acute-phase treatment, personalized medicine have not shown a clear role in stroke so far. Despite many years
of research and promising results, no biomarker is used speciﬁcally
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for stroke care in clinical practice. In this session, we propose the use
of blood biomarkers as a promising tool for a personalized approach
to individual management of stroke, starting with primary prevention, for screening and management of the main stroke etiologies
(namely atherosclerosis, atrial ﬁbrillation and small vessel disease).

CSF xanthochromia analysis and the use of the ﬂow chart will be
described. The role of the Quality Assurance Group in the standardization of xanthochromia testing will also be discussed, and some of the
frequent errors in the interpretation of results will be shared.
doi:10.1016/j.cca.2019.03.1446

Once stroke occurred, blood biomarkers might help in the
management of the acute situation. In the last years, two major
advances, pre-hospital thrombolysis and endovascular therapies,
have dramatically change acute stroke care. Blood biomarkers
measurement could add in acute stroke management, in both
selecting patients at the pre-hospital level, as well as guiding
reperfusion therapies to evaluate efﬁcacy and safety, by guiding
intravenous thrombolysis or allowing an accurate selection of
candidates to endovascular therapies. In a more ambitious scenario,
a blood biomarkers' panel might even be used for the pre-hospital
differentiation between ischemic and hemorrhagic stroke, which
would allow a pre-hospital individualized treatment.
After the acute phase, patient's care in stroke units might be also
individualized and improved with biomarkers. Prediction of stroke
outcome and complications, such as cardiac decompensations or poststroke infections, have been done with blood biomarkers, and several
groups are working in the translation of this prediction into a better
care after stroke. In addition, in strokes of undetermined etiology, the
use of blood biomarkers represents an alternative tool to guide further
diagnostic workup, or even to guide secondary prevention.
doi:10.1016/j.cca.2019.03.1445
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CSF xanthochromia in the investigation of suspected subarachnoid haemorrhage (SAH)
G. Burrows
Stockport NHS Foundation Trust, UK
Subarachnoid haemorrhage (SAH) is bleeding into the subarachnoid space and is managed as an emergency. The most common
cause of non-traumatic SAH is intracranial aneurysm. Most patients
present with a severe, sudden headache, which may be associated
with nausea, vomiting, loss of consciousness or meningism. A CT
scan is the 1st line test (sensitive in almost 100% within the ﬁrst 6 h
from the headache onset; but only approximately 58% by Day 5). A
clinical suspicion of SAH with a negative CT scan requires a lumbar
puncture (LP) to look for CSF blood.
Following a bleed into the CSF, the oxyhaemoglobin from the red
cells is converted to bilirubin, which gives the CSF a yellow
discolouration (xanthochromia). This should not be assessed visually
as it is unreliable and assessor dependent. The recommended
method is spectrophotometry, measuring absorbance at 476 mm.
CSF bilirubin may not be present until 12 h after a bleed, but may be
present for up to 2 weeks. As bilirubin is destroyed by light, clear
sampling and transport requirements must be met; these recommendations will be shared.
The interpretation of the results of CSF analysis of protein, bilirubin
and oxyhaemoglobin (and associated serum testing for bilirubin and
protein) will be discussed using the guidelines developed and amended
by the UK NEQAS Specialist Advisory Group for External Quality
Assurance of CSF Proteins and Biochemistry. The potential pitfalls of

SEQC Symposium Tuesday 21 May 2019 - EQA programs in
SEQCML Spain. Almost 30 years' experience evaluating the Total
Testing Process
Achievement of quality speciﬁcations based on biological variation in EQA. Is there a positive evolution?
C. Ricós-Aguilá
Analytical Quality Commission of the Spanish Society of Laboratory
Medicine (SEQCML), External Quality Programs Committeeof the
SEQCML
EQA is considered to be a pillar for attaining medical laboratory
standardization. The elements of EQA such as matrix of controls,
target values assigned, data set studied, analytical property assessed,
rationale and type of performance speciﬁcations (APS) used are
brieﬂy revised.
The evolution of type of APS in EQA worldwide used from 1996 to
2017 is shown. In 1996 the majority of EQA used state of the art,
with extremely wide acceptability range, whereas 20 years later
biological variation derived APS was the most widely option used.
The capability of EQA to evaluate participants depends on its
design and ﬁve categories of EQA were described. Its application in
Spain over time is summarized, having presently a catalogue of 13
programs of category 5 and one of category 1; the APS applied are
also shown.
Examples of results from the category 1 EQA scheme with APS
derived from biological variation, running in Spain since 2015 are
depicted. They measure different analytical properties, such as % of
results passing APS, total analytical error, inter-laboratory imprecision and bias. Comparisons among category 1 EQA-biological
variation derived APS results from various countries are made.
Possible reasons for the positive and negative impacts on
standardization seen in our experience are remarked.
doi:10.1016/j.cca.2019.03.1447

SEQC Symposium Tuesday 21 May 2019 - EQA programs in
SEQCML Spain. Almost 30 years' experience evaluating the Total
Testing Process
Quality speciﬁcations of Total Testing Process in EQA. Is there an
international agreement?
P. Fernandez-Calle
Department of Laboratory Medicine, Hospital Universitario La Paz,
Madrid, Spain
To participate in an External Quality Assurance program (EQA) is
a cornerstone in guaranteeing the accuracy of patients´ results and
moreover the adequate clinical decision making.
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There are different types of EQA with different purposes. Some of
them serve as regulatory compliance, some others have an important
role in harmonizing and standardizing and others have an educational aim. Therefore performance speciﬁcations are multiple and
varied, depending on the organizer and its intention.
After Milan Strategic Conference, a speciﬁc Task and Finish group
has been created to deal with the harmonization of analytical
performance speciﬁcation for EQAs. Similarly, another Task and
Finish group has been created to harmonize the performance
speciﬁcation for the indicators of the Total Testing Process. Both
groups elaborated a series of recommendations. A summary of the
actions taken by different EQA organizers will be presented.
The importance of having harmonized analytical performance
speciﬁcation is crucial due to its ability to accurately compare
different instruments and methodologies; and above all, because of
its impact on interchangeability of patients' results worldwide. The
lack of harmonization of analytical performance speciﬁcation can
lead to erroneous assessments of method comparability and
analytical performance. Consequently, it might constitute a limitation, especially when managing magnitudes with diagnostic cut-off
included in international guidelines. The degree of harmonization of
analytical performance speciﬁcation reached by EQA organizers will
be also reviewed.
doi:10.1016/j.cca.2019.03.1448

SEQC Symposium Tuesday 21 May 2019 - EQA programs in
SEQCML Spain. Almost 30 years' experience evaluating the Total
Testing Process
Evolution of state-of-the-art over almost 30 years: Imprecision
and bias detection trough EQA. Interaction among EQA organizers, IVD and participant laboratories

SEQC Symposium Tuesday 21 May 2019 - EQA programs in
SEQCML Spain. Almost 30 years' experience evaluating the Total
Testing Process
Evolution of quality indicators over N20 years. Looking back and
forward
M. Ibarz
Extra-analytical Quality Commission, SEQCML, Patient Safety Commission, SEQCML, Laboratory Medicine Department, University Hospital
Arnau de Vilanova, Lleida, Spain
Quality indicators are widely recognized as a necessary tool to
assess the quality of clinical laboratory processes, facilitate the
decision-making and ensure patient safety.
The story of quality indicators implementation is reviewed, with a
focus on the International Federation of Clinical Chemistry and
Laboratory Medicine (IFCC) Quality Indicators Project and other
relevant experiences.
The aims of quality indicators deﬁnition and their quality
speciﬁcations are brieﬂy discussed. Factors involved in the quality
of quality indicators results are presented and the importance of a
worldwide harmonization is highlighted in order to enable the
intercomparability among laboratories.
Furthermore, the results of the Extraanalytical Phase Quality
Assessment Program of the Spanish Society of Laboratory Medicine
are presented, from its beginnings in 1998 to the present. For the
majority of the samples studied a decrease in preanalytical errors
among the participating laboratories was observed throughout the
study period. Lessons from these results are presented and discussed.
Finally, a glimpse into the future of quality indicators is taken,
and into what the involvement of the organizers of external quality
assurance programs is expected to be.
doi:10.1016/j.cca.2019.03.1450

C. Perich Alsina
Clinical Laboratory of the Hospital Vall d'Hebron de Barcelona, Spain
Viewpoint Tuesday 21 May 2019 - young scientist session
Nowadays, the state of the art is deﬁned as the highest level of
analytical performance technically achievable. Although the main
objective of EQAS is to assess the performance of an assay from an
individual laboratory, using as quality indicator the allowable difference
from a target, they also evaluate method performance (imprecision and
bias), by comparing the results of the users of the same IVD.
30 year's evolution of methods, imprecision, bias and total error
of the Spanish laboratories are depicted, though examples of some
analytes. Moreover, we present the evolution of the state of the art
over the years worldwide and the different activities carried out to
improve harmonization between clinical laboratories.
It explains advantages and limitations of the analytical quality
speciﬁcations based on the state of the art used to evaluate the
performance of laboratories, depending on the EQAS design (regulatory, educational, current performance).
Finally, we highlight the importance of the collaboration between
professional laboratory organizations, IVD industry and EQAS to
reach harmonization of the laboratory tests, in standardization of
methods, eliminating obsolete methods, promoting the use of
commutable calibrators and control materials.
doi:10.1016/j.cca.2019.03.1449

Publishing key points: How can I succeed publishing in top
journals?
A. Simundic
Department of Medical Laboratory Diagnostics, University hospital Sveti
Duh, Zagreb, Croatia
Writing scientiﬁc papers is a skill, that can be acquired. Deﬁning
the audience and purpose of your paper is the ﬁrst and very
important step. Once this is clear, one has to select a suitable journal.
Quite often papers get rejected not because they are not good, but
because they do not fall within the scope of the journal. Once journal
is selected, author has to carefully read and follow journal
Instructions to authors. There is nothing more offensive for an
Editor-in-chief than to receive a paper which was not prepared in
accordance with the Instructions to authors of the Journal. Furthermore, the style is very important. Generally speaking, the golden rule
is: the shorter, the better! Say what you have to say with a minimum
number of words. Remember that a picture says more then a
thousand words. Thus, graphs and tables are always better that a
plain text. Make sure you have communicated clearly your aims and
addressed all of the following questions: What was the study about?
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Why do you think your study is important? Why do you think that
your study deserves to be published? Has this been done by someone
else already? Are you presenting something new, that has not been
presented so far in the literature? What is the added value of your
work? What impact will your work have on the science, profession
and/or everyday routine work? Proper statistical analysis, ﬁrm
conclusions which are based on your results, good literature citations
and many other details about your work are also very important.
Last, but not the least, reviewing a paper is as important as
writing a paper. You have done your best to prepare the paper and
submit it to the journal and then you receive from the journal a
number of objections and criticism on your work. Certainly, reading
reviewers remarks is probably the hardest thing an author has to do.
However, revised paper is almost always much better than the
original. Remember, reviewers' remarks are here not to upset you,
but to help you improve your work and help you get it published.
Obviously, there are many things that everyone who wants to
have his work published, needs to know. This lecture will provide a
quick guidance on how to successfully prepare, submit, revise and
publish a scientiﬁc work in a desired journal.
doi:10.1016/j.cca.2019.03.1451

Viewpoint Tuesday 21 May 2019 - young scientist session
Young scientist: Career prospect, research, and networking
R. Shrestha
Faculty of Health Sciences, Hokkaido University, Sapporo, Japan
Today's young scientists are the future of tomorrow's research.
The challenges faced by young scientists are enormous. These
challenges can start right before choosing a graduate school or
laboratories to ﬁnd a better career after post-graduation. In between
these challenges lies some biggest hurdles; proposing research
theme, designing and conducting it, interpreting the results,
accepting the failures and modifying the experiment and get your
research published. These are the gross challenges and are accompanied by hundreds of problems to be solved on a daily basis. These
facts, although sounds depressing are exciting as well. The key to
overcoming these obstacles is to better plan and understand these
issues right from the beginning and gradually master the skill.
Weisman RG, in “Advice to young behavioural and cognitive
scientists” suggests that the choice of experiment should come from
nature rather than beginning in a laboratory and hoping for an
application in nature. To design an experiment, you need to have a
hypothesis and is better if you have alternative hypothesis for an
experiment. A young scientist should always be ready to accept
failures and criticism. Nobel laureate Medawar PB in his book
“Advice to Young Scientist” states that “All experimentation is
criticism. If an experiment does not hold out the possibility of
causing one to revise one's views, it is hard to see why it should be
done at all.” The other important factor to have a better career is
“networking”. The innovative ideas most of the time comes from
discussion which can help you in modifying your research to an
unimaginable direction. Having good communication with coworkers, peers, and supervisor makes research journey joyful. The
conferences and scientiﬁc meetings are the most important places
where one can have information regarding future career. Internet
access and social networking sites have made the research world
small these days, and a young scientist should take advantage of
these technologies. In my presentation, I will be sharing some of my

experiences and learned advice that I hope will be useful in making
the journey of young scientists exciting.

doi:10.1016/j.cca.2019.03.1452
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Worldwide YS groups/organizations. Different boarding models
C.E. Imperiali
Hospital de Viladecans, Spain
The training of young people to become specialists in Laboratory
Medicine must integrate, not only the accurate knowledge and skills,
but also have to enhance the relationship between the community.
Sharing experiences and inquisitiveness between young scientists
(YS) is one of the key factors to ensure a future successful path in
laboratory medicine. The linkage between YS groups from different
national or international societies is an essential point to promote
synergies and cooperation worldwide among them and boost
laboratory medicine. Different boarding models of YS groups and
organizations are coexisting worldwide. Some of them are integrated
into scientiﬁc societies. They are engaged in a variety of activities,
even in some countries, congress just for YS are organised. In
contrast, some regions lack a well consolidated group. May be due to
the fact that Laboratory Medicine is an emerging specialization with
its own character. The main goal of this talk is to help them known in
order to facilitate the interaction and the joint work.
Within the framework of YS session, having the beneﬁt of the
attendance of young people around the world, this talk will create a
good opportunity to meet and share experiences for all of us.
doi:10.1016/j.cca.2019.03.1453

Symposium Wednesday 22 May 2019 - Hemoglobin A1c in clinical
practice
Should HbA1c POCT be accepted for diagnosis of type 2 diabetes?
E. Lenters-Westraa,b
Clinical Chemistry Department, Isala, Zwolle, The Netherlands
b
European Reference Laboratory for Glycohemoglobin, Location Isala,
Zwolle, The Netherlands

a

Point-of-care testing (POCT) is the fastest growing market in
clinical chemistry. Today there are developments to transition
diagnostics from the second line (in the hospital) to the ﬁrst line
(in the family physician's ofﬁce) or even to the zero line (in the
patient's home). Assuring of the quality of the POCT instrument used
is crucial and should be embedded in a chain of quality control,
otherwise the impact on patients will be immense, especially if these
methods will be used for the diagnosis of different diseases.
POCT ensures the rapid provision of diagnostic information,
ideally during one consultation, enabling clinical decisions to be
made at the earliest opportunity. Such rapid provision of information
may facilitate optimization of the care process. The potential for any
application of POCT can, therefore, be judged in terms of its
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contribution to decision making and to the process of care. In the
case of the management of diabetes patients, HbA1c POCT may offer
a number of advantages as long as the performance characteristics of
the analyzers used are equivalent to those employed in the central
laboratory and are certiﬁed as such. Most of the HbA1c POCT
instruments on the market are certiﬁed by the National Glycohemoglobin Standardization Program (NGSP) but unfortunately
users of POCT are not always obliged to participate in external
quality assessments and therefore we do not really know what the
analytical performance is in daily routine and in the hands of end
users.
A few years ago HbA1c has been advocated as a diagnostic marker
for diabetes as a result of global standardization of the HbA1c assay
and major improvements in analytical performance of different
HbA1c methods made by the manufacturers. But how good should
an HbA1c method be? What is the impact of precision and bias on
clinical practise? Should we make a distinction between HbA1c
laboratory based methods and HbA1c POCT methods for the
diagnosis of type 2 diabetes?
In our reference laboratory the analytical performance of different
HbA1c methods, POCT and laboratory based methods, was investigated using certiﬁed protocols. In this presentation, I will use the
results of some of our evaluation studies to try to ﬁnd an answer on
these questions.
doi:10.1016/j.cca.2019.03.1454
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External quality assessment of HbA1c; Lessons learnt and future
prospects for quality targets
C. Weykamp
IFCC Network Coordinator, Laboratory, Queen Beatrix Hospital,
Winterswijk, The Netherlands
In consecutive working groups and committees, the IFCC has
had a long standing interest in HbA1c. After having established a
reference measurement procedure and network of reference
laboratories, the focus moved to monitoring the success of
standardization. The ﬁrst step was the development of a model
for quality targets with criteria that can be used at the level of
individual laboratories but also to evaluate the performance of
countries and manufacturers. A large scale application is the
EurA1c trial: once a year external quality assessment organizers
of a number of countries use the same samples and share data to
get an international overview of the performance of HbA1c. The
ﬁrst trial was organised in 2016 and covered 2166 laboratories in
17 countries. The mean bias was 0.2 mmol/mol (0.02% in NGSP
units) with a between laboratory CV of 4.4% (3.0% NGSP units). In
terms of the IFCC model, 55% of the countries and 58% of the
manufacturers passed the criteria. Substantial differences were
seen between both countries and manufacturers. In the 2017, trial
2647 laboratories participated and results improved slightly. The
results of the 2018 trial with participation of 4000 laboratories are
not yet evaluated at the moment that this abstract was written
but will be presented in the lecture. Comparison with previous
trials will disclose trends. In addition, the criteria of the IFCC
model for quality targets will be discussed in relation to quality
requirements for use of HbA1c in monitoring, screening and
diagnosis of diabetes.

doi:10.1016/j.cca.2019.03.1455
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Deﬁning remission of diabetes after bariatric surgery
C. Le Roux
Chemical Pathology, University College Dublin, Ireland
Type 2 diabetes is considered a chronic and progressive disease.
Despite the mission statement of the American Diabetes Association
(ADA) for many years of aiming to cure diabetes, they didn't have a
deﬁnition for “cure” until 2009. Bariatric surgery precipitated this
rething, but even though surgery was predominantly used for the
treatment of obesity, in 1995 Walter Pories published a paper with
the provocative title: “Who would have thought it? An operation
proves to be the most effective therapy for adult-onset diabetes
mellitus”. The observation was made that patients with type 2
diabetes developed normoglycaemia within days after bariatric
surgery. It took more than a decade for this observation to be
acknowledged by the diabetes community, but in 2009 the ADA
established a working group who deﬁned cure of type 2 diabetes
because of the mounting evidence after bariatric surgery suggesting
that type 2 diabetes could be placed into remission. The consensus
were that Partial remission should be deﬁned as 1. hyperglycemia
below diagnostic thresholds for diabetes, 2. at least 1 year's duration
and 3. no active pharmacologic therapy or ongoing procedures.
Complete remission was deﬁned as 1. normal glycemic measures, 2.
at least 1 year's duration and 3. no active pharmacologic therapy or
ongoing procedures. Cure or prolonged remission was deﬁned as 1.
complete remission of at least 5 years' duration.
Clinicians in the ﬁeld have struggled to agree which of these
deﬁnitions are most appropriate and the 12 randomized controlled
trials comparing best medical care with bariatric surgery have used
very different criteria for their endpoints. This talk will review the
advantages and disadvantages of using the various diagnostic cutoffs to deﬁne remission of diabetes and what the clinical implications
may be.
doi:10.1016/j.cca.2019.03.1456

Symposium Wednesday 22 May 2019 - Laboratory medicine
training in Europe
Practical knowledge and skills management- Why to participate?
E. Homsak
Department for Laboratory Diagnostics, University Clinical Centre
Maribor, Maribor, Slovenia
In many EFLM Member Societies, there is a need to acquire
additional practical knowledge and skills in different ﬁelds of
Laboratory Medicine (LM), which may be obtained in other
laboratories in the country or abroad. Until now, there were no
possibilities, on an ofﬁcial and open way to ﬁnd the link to such
additional but very important education, especially for young
trainees, but also for all other European Specialists of Laboratory
Medicine (EuSpLM), who want to share the knowledge of LM on a
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different level. Under the umbrella of EFLM, as a main and central
European professional organization, there is now an option which
could help to address this problem: the project “Exchange of
practical knowledge and skills in Laboratory Medicine” which the
Working Group for Congresses & Postgraduate Education (WG-CPE)
is developing.
The aim of this EFLM project is to create and operate a network of
medical laboratories willing and able to offer practical training in
various ﬁelds/aspects of LM. Training opportunities in the database can
range from visiting, general specialist training to gain skills necessary
for specialized measurement methods or systems, introduction
speciﬁc ﬁeld of diagnostics and research work. A dedicated website
EFLMLabX program was developed within the frame of the main EFLM
website, offering the possibility to search and apply to the abovementioned offer and to establish direct links and communications
between both, providers and users /applicants of practices.
With such a project we will be able on EFLM level to achieve a
higher level of experience on different diagnostic methods, ﬁelds of
LM, to share the knowledge and experience among practice in
different lab-institutions, to offer the opportunity for the young
trainees and specialist to expanding contacts.
To support and stimulate this important exchange of knowledge
and skills in LM, especially for young trainees, we would like to create
the foundation for Bursaries, that will be supported by IVD partners.
With this project, according to the obtained a higher level of
knowledge/experience on the different ﬁeld of laboratory diagnostics
of the general professional population(of EuSpLM), better networks
between professionals, experts and scientists we will gain higher
general quality of our profession.
doi:10.1016/j.cca.2019.03.1457

Symposium Wednesday 22 May 2019 - Laboratory medicine
training in Europe
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P.K. Dabla
GB, Pant Institute of Postgraduate Medical Education & Research
(GIPMER), GNCTD, Delhi, India
Research is an academic activity. The purpose of research is to
discover answers to questions through the application of scientiﬁc
procedures to ﬁnd out the truth which is hidden and which has not
been discovered as yet. Research nearly provides the basis for nearly
all government policies in our economic system. Most clinical
research scientist positions require either an advanced degree in
the biological sciences or a medical degree. Some universities also
offer master's degree programs in clinical research and learning
about research procedures, scholarly publication practices, biostatistics, professional ethics and clinical trial practices. Many clinical
research scientists choose to complete a dual degree program with
majors in medicine and science which offers learning about medical
practices and advanced research methodology. Clinical research
scientists may work at universities, hospitals, pharmaceutical
companies or for the government setup with the goal of understanding the causes of diseases, develop vaccines or medicines for
treatment, clinical trial drugs and therapies. As the healthcare is
rapidly growing both in knowledge and technology, so it is essential
for young scientists and budding researchers to update the

knowledge through different means of continuous education such
as conferences, webinars, online courses etc. It will be advantageous
and help them to attain high-level professional & managerial
positions within their respective medical facilities.

doi:10.1016/j.cca.2019.03.1458

Symposium Wednesday 22 May 2019 - Laboratory medicine
training in Europe
European young scientists: Training and career
G. Boursier
IFCC Task Force for Young Scientists, CHU Montpellier, Univ Montpellier,
Department of Medical Genetics, Rare Diseases and Personalized
Medicine, Rare and Autoinﬂammatory Diseases Unit, Montpellier, France
International Federation of Clinical Chemistry (IFCC) Task Force
for Young Scientists (TF-YS) is a group which aims to fulﬁll the needs
of young scientists. For the purposes of deﬁnition, a young scientist is
a medical, pharmaceutical or science graduate working or training in
laboratory medicine and aged b40 years.
An objective of the TF-YS is to link young scientist initiatives with
national society and to encourage young scientists to share
experience of laboratory medicine around the world. In this lines,
the TF-YS recently conducted a survey about young scientists
training worldwide. A questionnaire was addressed to all young
scientists in lab medicine through IFCC TF-YS contacts and social
media. Answers were collected online from July 2018 to November
2018. The survey was dealing with areas of expertise, degrees,
training, everyday practice and perspectives.
We received 243 answers from 57 countries. At this presentation,
we will focus on the 96 respondents from the 20 European countries.
Median age of the respondents were 32 years old (from 19 to 40
years old). Nearly 80% sign and interpret results for patients in your
everyday practice and 46% do research (mainly clinical) N50% of the
time. To conclude this symposium, we will try to draw the portrait of
European young scientists in the idea that it will facilitate
opportunities for young scientists to participate in national and
international exchange programs.
doi:10.1016/j.cca.2019.03.1459

Symposium Wednesday 22 May 2019 - External quality assurance
in the digital era
Can patient medians replace or give additional value to the
traditional external quality assessment schemes?
L.M.R. Thienpont1
Ghent University, Belgium1Current afﬁliation: Thienpont & Stöckl
Wissenschaftliches Consulting GbR, Germany.
External quality assessment (EQA) is an essential part of quality
assurance in laboratory medicine. To cover the spectrum of sources
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potentially invalidating the analytical process “EQA according to
objective” is required. The main objectives are (i) participant and (ii)
method assessment. Each allows a dedicated design: for (i) the
design can be based on lyophilized samples and peer group target
setting, while for (ii) a design with commutable samples and single
target assignment is paramount. EQA schemes are provided nationally or regionally, but we believe it is time for improvement. Indeed,
most of the current EQA programs have limitations, e.g., retrospective reporting prohibiting timely remediation of analytical issues;
lack of demonstrating factors inﬂuencing the performance (e.g., lotto-lot variation); mixing up of design elements (e.g., method
assessment with potentially non-commutable samples); quality
speciﬁcations which do not necessarily reﬂect that passing in EQA
also means correct medical decision. Based on experience from a
pilot study, we propose a complementary low-cost cornerstone to
EQA. It is web-based, internationally run and utilizes a database built
from patient results (thus without commutability issues). To give
input, laboratories only need an IT-solution (mostly already available
in modern Laboratory Information Systems) allowing stratiﬁcation of
results from outpatients, calculation of instrument-speciﬁc daily
medians and % ﬂagging, and automatic electronic transmission of the
computations. Via a user interface laboratories can consult graphs
visualizing the course of their moving medians reﬂected against
stability limits. Also overviews of peer group results in box- and
whisker plots are provided. By way of examples we will show that
the proposed “sample-less” EQA indeed overcomes limitations of
traditional programs and adds value, e.g., by allowing continuous
monitoring of short- to mid-term stability of performance (inclusive
effects of inﬂuencing factors) and impact of analytical variation on
the ﬂagging rate. This combination may serve as a fresh look on
realistic quality speciﬁcations. The database further can reﬂect on the
comparability among test systems and laboratories and be an
incentive for harmonization.

doi:10.1016/j.cca.2019.03.1460

Symposium Wednesday 22 May 2019 - External quality assurance
in the digital era
Present and future possibilities of virtual EQA
I. Juhos
University of Szeged, Hungary
Virtual external quality assessment (EQA) uses digital technology
only in the EQA process. Certain EQA surveys can be supported this
way, which does not require real sample material e.g. those which
deal with expertise of lab users or operation of labs. In the talk, some
widely used use cases of virtual EQA will be presented from the
current practice such as virtual microscopy or pre/post-analytical
surveys, furthermore some future possibilities will be shown for
instance using mobile apps, improving artiﬁcial intelligence algorithms by EQA data, analysing routine data of labs besides EQA data
or organising large scale international surveys.

doi:10.1016/j.cca.2019.03.1461

Symposium Wednesday 22 May 2019 - External quality assurance
in the digital era
Challenges in EQA and POCT
A. Stavelin
Noklus, Haraldsplass Diaconess Hospital, Bergen, Norway
With the expanding use of point-of-care testing (POCT) worldwide, it is important to have a good quality management system to
ensure that the measurement quality is satisfactory. The quality
management system should include internal quality control and
external quality assessment (EQA), but also training, education and
guidance. Guidelines recommend that POCT users should participate
in an EQA scheme whenever available. It is however, challenging for
the EQA organizers to provide such schemes because of the large
numbers of control samples needed, the possible requirement of
different control materials for different POCT instruments, and the
lack of tradition for quality control systems in these locations.
A key issue in EQA is to ensure high quality schemes and to avoid
that participation in such schemes does more harm than good. The
EQA providers should strive to obtain and use native commutable
materials, however, in many cases this is not possible. Such materials
have severe limitations since the material may also not be
commutable between reagent lots within the same method.
Circulation of unsuitable EQA materials could in such cases generate
harm by misclassifying participant performance.
For POCT it is even more difﬁcult to obtain commutable control
materials since the matrix generally is whole blood. Often different
control materials must be circulated to the different POCT instruments, and infact no materials are available for some instruments. An
alternative EQA approach has been developed in situations where
commutable control materials are not available, in which a limited
number of selected general practitioner ofﬁces perform a split
sample comparison with a central laboratory method using native
whole blood patient samples. In addition, non-commutable EQA
materials are circulated to all participants. In this way, method
performance is addressed by the split samples system and participant performance is addressed by the non-commutable material, and
the EQA provider does not need to circulate native materials to all
the participants.
Noklus has N25 years' experience with quality assurance of POCT
in Norway. It has been shown that participating in this quality
system over time can improve the POCT performance.
doi:10.1016/j.cca.2019.03.1462

Symposium Wednesday 22 May 2019 - Preparing the profession
for compliance with the new IVD Regulation 2017/746 in Europe
The new IVD regulation 2017/746 and consequences for laboratory medicine
C. Cobbaert
Leiden University Medical Centre, Leiden, The Netherlands
In Europe the “stringent” In Vitro Diagnostic Medical Device
Regulation (IVDR 2017/746) comes into effect on 26 May 2022 and
will replace the “soft” IVD Directive (IVDD 98/79/EC). The rationale
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for the IVDR is related to the fact that the European Commission
aims to create a single market for IVD tests in the EU and to improve
test safety and performance. The new IVDR will have major
consequences for the IVD-industry and medical lab professionals,
due to additional requirements for EU legislation to afﬁx a CE mark
on their products and tests. The major changes in the new IVDR will
be highlighted so that attendees and stakeholders are enabled to
recognize the challenges ahead.
We are now in the middle of the transition period as the IVDR will
become fully effective on May 26th 2022. The European Commission is
currently preparing the interpretation of the regulation as well as the
critical infrastructure for its implementation. The “race-against-theclock” has started as industry's ability to keep medical tests on the
market beyond the May 26th 2022 deadline can only be accomplished
in case of timely delivery of the infrastructural components. If progress
is too slow, the IVDR could seriously hamper the continuity of
diagnostic testing and patient care. Other challenges are the new
clinical evidence requirements in the IVDR which should be guided
and set by experts -such as methodologists and epidemiologists- in a
rational way in order not to jeopardize timely introduction of better
tests for improved patient care. Finally, lab professionals should
prepare themselves by overseeing the impact of the new IVDR on e.g.
test menu's (CE-IVDs and LDTs) and Test Evaluation. To that end, a ﬁtgap analysis should be executed in each medical lab in order to
inventorize the LDTs, to document their justiﬁcation and clinical
evidence, and to explore their compliance with the IVDR.
References
https://eur-lex.europa.eu/legal-ontent/EN/TXT/PDF/?
uri=CELEX:32017R0746&from=EN
doi:10.1016/j.cca.2019.03.1463

Symposium Wednesday 22 May 2019 - Preparing the profession
for compliance with the new IVD Regulation 2017/746 in Europe
Deﬁning clinical performance speciﬁcations in the new IVD era
S.J. Lord
The EFLM Working Group on Test Evaluation
New IVD regulations require evidence of the clinical performance
of the device for intended use. This session presents a practical guide
for setting minimum clinical performance speciﬁcations for a new
medical test that researchers can use when developing a performance
evaluation plan for a new assay to meet regulatory requirements.
Clinical performance speciﬁcations are a set of criteria that
quantify the clinical performance a new test must attain to allow
better health outcomes than current practice for the same indication.
To set these levels, one must deﬁne the intended beneﬁts for patients
of true positive and negative results, and the potential harms of false
positive and negative results, relative to current practice without the
new test. We classify the intended beneﬁts of a test into three
categories and provide examples to describe how to set minimum
clinical performance levels for each category using a clinical
decision-making framework.
Using this approach, a study that demonstrates clinical performance above the speciﬁed minimum acceptable level provides
evidence that clinical performance is sufﬁcient for intended use. In
some cases, this evidence will also be sufﬁcient for conclusions about
improved health outcomes. For other cases where uncertainty exists

about health outcomes, clinical trials will still be needed to provide
deﬁnitive evidence that the beneﬁts of testing outweigh the harms.
doi:10.1016/j.cca.2019.03.1464

Symposium Wednesday 22 May 2019 - Preparing the profession
for compliance with the new IVD Regulation 2017/746 in Europe
What type of clinical evidence study designs are required in the
new IVDR era?
P. Bossuyt Eﬂm Working Group Test Evaluation
Amsterdam University Medical Centers
The new IVD regulations were approved by the European
Parliament in 2017, and will be fully applied from May 26, 2022,
onwards. This In Vitro Diagnostic Regulation (IVDR) supersedes an
older Directive 98/79/EC.
One of the more signiﬁcant changes introduced in the IVDR is the
requirement for generating clinical evidence. This will apply to many
more IVD, compared to the previous situation. The need to collect
clinical evidence will be proportionate to the risk class.
In general, clinical evidence is needed to demonstrate that the
device is ﬁt for purpose and achieves the intended performance,
based on the intended use. This applies both to novel tests and
existing IVD. The IVDR makes a distinction between scientiﬁc
validity data, analytical performance data and clinical performance
data.
It is still not very clear how this will work out. The evaluation of
medical tests is challenging, because of the indirect link between
testing and patient-important outcomes. In most cases, tests results
are used to guide clinical actions, and the downstream actions and
their consequences will eventually affect patients and citizens.
Though the IVDR does not require manufacturers to demonstrate
effectiveness (an improvement in outcomes) or cost-effectiveness (a
(more) efﬁcient use of resources), it will be challenging to collect
enough data to show that the IVD is ﬁt for purpose. We will for sure
see more IVD trials.
In this presentation we will highlight how the key terms in the
IVDR are connected, and we will brieﬂy discuss the study designs
that generate the evidence required. We will do so using real and
hypothetical examples.
doi:10.1016/j.cca.2019.03.1465

Symposium Wednesday 22 May 2019 - Preparing the profession
for compliance with the new IVD Regulation 2017/746 in Europe
A comprehensive framework for test evaluation under the new
IVD regulation
A. Horvath
New South Wales Health Pathology Department of Clinical Chemistry &
Endocrinology, Prince of Wales Hospital, Sydney, Australia
In addition to Directive 98/79/EC, which required the demonstration of the analytical performance characteristics of a test, the new In
Vitro Diagnostic (IVD) Regulation 2017/746 also requires clinical
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evidence to demonstrate that the device is ﬁt for purpose for the
intended clinical application.
The EFLM Working Group on Test Evaluation has developed a
comprehensive framework to aid researchers, laboratory scientists
and the IVD industry when laboratory tests are developed and tested
for analytical and clinical performance, clinical utility and other
relevant impacts on patient care and health outcomes.
This presentation deﬁnes the key terms, principles and components of the test evaluation process and describes the pathway of
how a laboratory assay measuring a biomarker fulﬁls an unmet
clinical need and becomes a medically useful test. We illustrate with
some examples the importance of deﬁning clinical goals and how the
intended application of the biomarker in the clinical pathway drives
a dynamic interplay between the various components of the cyclical
test evaluation cycle.
doi:10.1016/j.cca.2019.03.1466

SEQC Symposium Wednesday 22 May 2019 - Personalized
immunosuppression to improve clinical outcomes
Pharmacogenetic biomarkers predictive of the pharmacokinetics
and pharmacodynamics of immunosuppressive drugs
T. Van Gelder
Department Internal Medicine and Pharmacy, Erasmus Medical Center,
Rotterdam, The Netherlands
In the literature there are many published papers on the
correlation between polymorphisms in genes encoding for metabolizing enzymes and drug transporters, and pharmacokinetic data on
immunosuppressive drugs. Many of them refer to retrospective
studies, and typically lack clinical outcome data. Despite the fact that
a substantial proportion of these papers show signiﬁcant associations, in daily practice the implementation of pharmacogenetic tests
is still very limited.
One of the reasons for the limited implementation is the current
lack of evidence of improved clinical outcome with pharmacogenetic
testing. Furthermore, with efﬁcient therapeutic drug monitoring it is
possible to rapidly correct for the effect of genotypic deviations on
pharmacokinetics, thereby decreasing the utility of genotype-based
dosing. The future of pharmacogenetics will be in treatment models
in which patient characteristics are combined with data on
polymorphisms in multiple genes.
These models should also focus more on pharmacodynamic
parameters, variations in the expression of drug transporter proteins,
and predictors of toxicity. These aspects have been under-studied so
far. PK/PD models will provide more information than the relatively
small candidate gene studies performed so far. Furthermore, larger
consortia such as The International Genetics & Translational Research
in Transplantation Network (iGeneTRAiN) will be able to deliver new
insights into the genetic architecture of transplant-related outcomes
across a range of different solid-organ transplants.
For implementation of these models into clinical practice, linkage
of genotype data to medication prescription systems within electronic health records will be crucial.
doi:10.1016/j.cca.2019.03.1467

SEQC Symposium Wednesday 22 May 2019 - Personalized
immunosuppression to improve clinical outcomes
Improving clinical outcome using TDM in paediatric liver
transplantation
E. Frauca
Servicio Hepatología Infantil y
Universitario La Paz, Madrid, Spain
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Liver transplantation currently represents a consolidated treatment option for some of the liver diseases, acute or chronic, in
children. Since its implementation in the late eighties we have seen
continuous improvement in its results up to a current situation in
which the majority (90%) of patients survive long term after the
procedure and in most cases maintaining a normal graft function. As
is logical, this improvement cannot be attributed to a single reason
but to the convergence of multiple advances in both the surgical and
medical levels. Within this last section is considered essential the
current availability of more effective and safe immunosuppressive
drugs and the accumulated experience in its management.
Since they are drugs with a narrow therapeutic index ensure their
effectiveness and safety mostly rely in the continuous monitoring of
their blood levels. In the case of the paediatric patient, this
monitoring is particularly important given their high life expectancy
after the transplant with prolonged exposure to this pharmacological
immunosuppression situation and the risks derived from it.
In the medium or long term, the most frequent post-transplant
complications depend more on the toxicity or side effects of the
drugs than on their lack of efﬁcacy in the prevention of rejection. The
rate of acute cellular rejection has been reduced to 15–20%, and in
most cases will be resolved with the increase in immunosuppression
while chronic rejection is very rare (around 5%) but in most cases it
will condition the loss of the graft and the need for retransplantation.
The management of renal toxicity, the susceptibility to certain
infections such as CMV or Epstein Barr virus and its consequences,
such as lymphoproliferative disease, or the lack of adherence to
immunosuppressive treatment are some of the potentially serious
complications that can be prevented and managed with an adequate
monitoring of the immunosuppressive treatment.
Finally, in the last few years it has been demonstrated through
routine biopsies, even in patients with normal graft function, the
development of inﬂammation and ﬁbrosis lesions that, according to
the available evidence, would probably have an immunological basis.
This reality represents the need and challenge of improving
immunological monitoring over the current available to ensure the
long-term survival of patients and grafts.
doi:10.1016/j.cca.2019.03.1468

SEQC Symposium Wednesday 22 May 2019 - Personalized
immunosuppression to improve clinical outcomes
Monitoring tacrolimus intracellular concentrations: Would it
help better predicting graft clinical outcome?
F. Lemaitre
Rennes University Hospital, France
Therapeutic drug monitoring (TDM) of immunosuppressive drugs
(ISD) (that is the measurement of whole blood concentrations of ISD
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allowing adjustment of ISD dosage) has revolutionized the management of solid organ transplant recipients. Hence, TDM of ISD
participated decreasing the rate of graft rejections due to low
exposure to the immunosuppressive therapy, limiting, then, graft
immune lesions, graft loss and ultimately patients' death. Moreover,
as ISD and particularly calcineurin inhibitors (tacrolimus and
cyclosporine), display an obvious concentration-toxicity relationship,
TDM also allows decreasing drugs' adverse events such as nephrotoxicity. However, in recent years and despite intensive TDM, graft
rejection rate is no longer decreasing meaning that newer ways for
ISD monitoring are needed. Among those new approaches, measuring intracellular ISD concentrations appears as a promising approach.
Indeed, some patients exhibit graft rejections or adverse events
while having whole blood concentrations within the therapeutic
range. These observations suggest that whole blood concentrations
are not completely related to the pharmacological drug effect.
Measuring ISD concentrations inside its site of action (i.e the
lymphocyte) might, therefore, be of better relevance than measuring
drug in whole blood. Intracellular concentrations might also be a
better surrogate of unbound drug concentrations that is the fraction
available to exert the pharmacological effect of the drug. Most of the
studies on that topic have been conducted on tacrolimus, which is
the gold standard of actual immunosuppressive therapeutic regimens, probably because of its ability to interact with membrane
transporters potentially inﬂuencing drug disposition into the intracellular compartment. The aim of this presentation is, then, to review
the current evidences of the interest of intracellular TDM of
tacrolimus as a tool aiming at helping better predicting clinical
outcomes in various type of solid organ transplantations.

Pharmacodynamic biomarkers monitoring by direct measurement
of immunomodulatory drug-effect, combined with pharmacokinetics,
has the potential to reﬂect a personalized response. In addition,
monitoring non-invasive immunologic biomarkers could lead to further
prognostic and diagnostic information regarding the risk of rejection
and allograft outcome at earlier time points and, thus allow therapy to
be adjusted to prevent severe graft injury. Considering the complexity of
these physiological processes, monitoring a short battery of biomarkers
seems better than a single biomarker to personalize immunosuppression and improve efﬁcacy and safety proﬁle.
The most representative results of the studies carried out in the
last decade on pharmacodynamic and immunological biomarkers are
discussed in this lecture. Grading of recommendations for the
monitoring of some of these biomarkers is provided considering
their role in the selection of initial immunosuppression, target
concentrations to be achieved, identiﬁcation of good candidates to
minimize immunosuppression, as well as in the improvement of
clinical outcome and long-term graft survival.
doi:10.1016/j.cca.2019.03.1470

Viewpoint Wednesday 22 May 2019 - Instrument veriﬁcation:
Time well spent?
Instrument veriﬁcation - Time well spent
C. Sturgeon
Royal Inﬁrmary of Edinburgh, UK

doi:10.1016/j.cca.2019.03.1469

SEQC Symposium Wednesday 22 May 2019 - Personalized
immunosuppression to improve clinical outcomes
The role of biomarkers in solid organ transplantation
M. Brunet
Pharmacology & Toxicology, Biochemistry &Molecular Genetics, Biomedical Diagnostic Center, University of Barcelona, Hospital Clinic of
Barcelona, Spain
Advances in immunosuppressive therapies and therapeutic drug
monitoring (TDM) have notably improved short-term transplant
outcomes. However, transplant recipients still exhibit much higher
morbidity and mortality than the general population, one of the
main causes being the co-morbidities inﬂuenced by the use of
chronic immunosuppressive drugs (ISDs).
In response to these clinical needs, in the last decade many
changes regarding the clinical management and TDM of ISDs have
been introduced with the aim to minimize the adverse effects of
these drugs and improve their effectiveness. Several studies have
evaluated new therapeutic ranges for tacrolimus, lower than those of
the previous decade, based on post-transplant time, concomitant
immunosuppressive medication and the patient's immunological
risk. In addition, considering that similar concentrations of tacrolimus produce different degrees of immunosuppression in treated
patients, several groups have focused on evaluating the clinical
usefulness of pharmacodynamic and immunological biomarkers
predictive of the risk of rejection and graft clinical outcome.

Diagnostic manufacturers must provide relevant regulatory
bodies with documented evidence that instruments meet performance speciﬁcations that fulﬁll the needs of their customers.
Analytical requirements include excellent precision, reproducibility,
repeatability, speciﬁcity and robustness to clinically relevant interference. Data on clinical sensitivity and speciﬁcity, reference intervals
and interpretation are also required as part of the validation
undertaken by the manufacturer.
In contrast, verifying that the same speciﬁed performance
characteristics are maintained when a new instrument is introduced
is a laboratory responsibility, as outlined in ISO 15189, and is
essential for patient safety. Practical recommendations on minimum
requirements for veriﬁcation of analytical performance are available
in a UK Association for Clinical Biochemistry and Laboratory
Medicine (ACB) and Nordic Association for Clinical Chemistry guide
[www.acb.org.uk] which includes recently updated programs to
facilitate correct analysis of data generated.
Veriﬁcation procedures provide initial assurance that an instrument is performing to speciﬁcation in a routine laboratory setting,
which is likely to be different from that of a highly quality
controlled manufacturer's laboratory. External quality assessment
scheme data repeatedly demonstrate within-method scatter of
results that is likely to be due to differences in how laboratories
use and maintain their instruments or, less frequently, instrumentrelated differences.
Veriﬁcation enables assessment of whether performance is
optimal. If not, reasons can be identiﬁed and addressed before any
clinical results are reported. Data generated during veriﬁcation also
provide benchmarks against which future performance can be
assessed, e.g. for possible deterioration. Bias comparisons with a
previous method using patient specimens provide helpful indication
of any clinical implications for interpretation.
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Verifying the performance of a new instrument also provides
opportunity to ensure internal quality control processes and ranges
are appropriate, assess arrangements for data handling, estimate
requirements for consumables and offer interesting staff training.
Well-planned and well-organised instrument veriﬁcation is undoubtedly time well spent.
doi:10.1016/j.cca.2019.03.1471

Without talking “bits & bytes”, we will review the issues we have
to tackle and suggest pragmatic approaches for this complex topic.
Data security is often seen as an “IT-only” responsibility while the
problem's core is mainly to be found in processes and people.
Investing in security software is needed but is only a small part of the
solution. What are the main attention points you should consider,
which areas should you focus on, what is speciﬁc to the lab's world,
how to cope with subcontracting, how to identify trusted partners?
We will address those questions during the Viewpoint session.
doi:10.1016/j.cca.2019.03.1473

Viewpoint Wednesday 22 May 2019 - Instrument veriﬁcation:
Time well spent?
Instrument veriﬁcation: Time well spent? No

Symposium Thursday 23 May 2019 - Preanalytical phase – Still
challenging for laboratory professionals

E.S. Kilpatrick
Division of Clinical Biochemistry, Sidra Medicine, Doha, Qatar

Serum indices: Simple and easy tool?

Instrument veriﬁcation is performed by laboratory staff to
ensure any new testing meets the performance claims of the
manufacturer prior to the analysis of patient samples. The current
process of verifying the measuring system of a laboratory
instrument can be both time consuming and resource intensive,
but the clear evidence that it is beneﬁcial – never mind necessary
- is lacking.
Even if this evidence existed, there are still inconsistencies
between professional organizations in the recommended elements
of veriﬁcation required for a particular test (such as bias, imprecision, linearity etc) or how they should be assessed. Furthermore,
there remains little consensus in the acceptance criteria that should
be applied, especially if this has not been clearly provided by the
manufacturer. Added to this, the approach to veriﬁcation of
laboratory instrumentation can be markedly different to that of
Point of Care, even if the same analyte is being tested, inferring that
either too much or too little emphasis on veriﬁcation is being placed
on one of these measuring systems.
Lastly, the veriﬁcation process itself can only be meaningful if
failed elements lead to an intervention aimed at improving test
performance. However, recent survey evidence would suggest that
the most common response to not meeting acceptance criteria is to
simply accept the deviation.
doi:10.1016/j.cca.2019.03.1472

Viewpoint Wednesday 22 May 2019 - Data security: A laboratory
perspective
Data security: A pragmatic approach beyond the myths and hypes
J. Rossler
Cliniques Universitaires Saint-Luc, Belgium
In our current world where cyber-attacks stories hit the headline
news every week, where GDPR is the new buzzword frightening all
industries and creating a business for consultancy companies, how to
address data security from a laboratory perspective?

G. Lippi
Section of Clinical Biochemistry, University of Verona, Verona, Italy
On the assumption that quantiﬁcation of cell-free hemoglobin
remains the reference technique for identifying hemolyzed samples
and for rating the hemolysis degree, the in vitro diagnostic (IVD)
companies have increasingly equipped their clinical chemistry, immunochemistry and hemostasis analyzers with automated methods for
interference evaluation. In particular, the manufacturers have developed the so-called serum or plasma “HIL” (“Hemolysis”, “Icterus”,
“Lipaemia”) indices, which enable automatic, rapid, accurate and
virtually inexpensive spectrophotometric assessment of hemoglobin,
bilirubin and turbidity in the test sample. The underlying principle
entails multiple spectrophotometric absorbance reading in diluted test
samples, thus including the wavelengths of peak absorbance of the
three interfering substances, followed by the use of algorithms and
correction factors to resolve possible spectral overlaps. The most
important advantages are indeed represented by the high accuracy of
interference quantiﬁcation compared with the reference techniques
(i.e., cyanmethemoglobin assay for hemoglobin assessment), the low
analytical imprecision and insigniﬁcant impact on turnaround time.
Albeit the theoretical approach is similar, the companies have
developed different analytical approaches for quantifying these
potential interfering substances. The leading divergences are represented by different wavelengths and algorithms used for resolving
absorbance into the interfering substance concentration, which
highlights the very poor harmonization characterizing this methods.
Some potential drawbacks have led to formulating some practical
recommendations for improving clinical usefulness and harmonization of the automatic assessment of serum indices and H-index, thus
including availability of precise information on how have been
identiﬁed the analyte concentrations at which interference becomes
signiﬁcant, the need of reporting data in a standardized measuring
unit (preferably in g/L of hemoglobin), along with the opportunity to
express results along a continuous (and not categorical) scale of
hemoglobin values. Importantly, transferability of the H-index values
to the laboratory information system (LIS) is also highly
recommended.
doi:10.1016/j.cca.2019.03.1474
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Symposium Thursday 23 May 2019 - Preanalytical phase – Still
challenging for laboratory professionals
Hemolysis: Detection and management
A. Simundic
Department of Medical Laboratory Diagnostics, University Hospital Sveti
Duh, Zagreb, Croatia
Hemolysis is the most common cause of sample rejection in
medical laboratories. Degree of hemolysis has long been and still is
estimated visually in many laboratories worldwide. Visual inspection
of the degree of hemolysis is highly unreliable and it is therefore
strongly recommended that visual inspection is replaced with
automated detection systems. Although today considered to be a
standard, there are several issues that make the everyday routine use
of automated HIL indices still a challenge. Namely, automated
systems for HIL detection differ respective to the measurement
procedure, reporting systems, deﬁnition of decision thresholds for
sample rejection/acceptance, etc. European Federation of Clinical
Chemistry and Laboratory Medicine (EFLM) Working Group for the
Preanalytical Phase (WG-PRE) has therefore recently published a call
for more transparency in manufacturers declarations on serum
indices. It is hoped that this as well as some future activities will
possibly lead to some improvement in this respect. Furthermore,
both rejection or acceptance of hemolysed sample for analysis is
associated with potential risk for a patient. Whereas sample rejection
is associated with a need for sample re-collection and delay in results
reporting, accepting hemolysed samples for testing may lead to
reporting inaccurate results. Proper detection and management of
hemolysed samples is therefore of vital signiﬁcance for patient
safety. A recent survey of EFLM WG-PRE performed on 37 European
countries (number of individual survey responses = 1405) has
demonstrated that there is a huge variability between laboratories
in the way they detect and manage hemolysed samples. Obviously,
standardization and harmonization of this important preanalytical
source of variability is necessary. EFLM WG-PRE has so far published
several recommendations dealing with this topic. This lecture shall
provide an overview of the topic with a special focus on offering
advice and guidance on the recommended ways to handle and
manage hemolysed samples in everyday routine.

doi:10.1016/j.cca.2019.03.1475
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Stability studies: Room for improvement
M. Cornes
Biochemistry Department, Worcestershire Acute Hospitals NHS Trust,
UK
Laboratory results are widely recognized as playing a key role in
clinical decisions and the patient pathway. It is crucial therefore that
the results that a laboratory produces both are both accurate and
reproducible. Processes within the laboratory ensure that accuracy
and precision is at a very high quality from the moment the sample
reaches the laboratory but results can only be as good as the quality

of the sample received. Interest in the preanalytical phase has grown
exponentially in recent decades and one aspect of this has been
looking at analyte stability. It is important to know how an analyte
behaves once outside of the body so that laboratory results are
consistent and accurately reﬂect the clinical picture and therefore
answer the clinical question.
Currently there are no guidelines on how to report and perform
sample stability studies. There are however many studies and
databases in existence that look at the stability of analytes. Many of
these studies reproduce very similar studies previously performed on
the same analytes. The reason for this is that studies are often lacking
data, incomplete, contradictory and difﬁcult to transfer between
different healthcare settings. For this reason the European Federation
of Clinical Chemistry and Laboratory Medicine Working Group for
the Preanalytical Phase has produced a set of documents to help
improve the situation. The ﬁrst phase of the project aimed to
produce a checklist against which future stability studies and
manuscripts should be based, similar to the STARD methodology.
The checklist will serve as a guide to what should be considered and
particularly what information should be included in a publication to
maximise the transferability of the data between different healthcare
environments. The second phase is to produce a set of criteria for
evaluating stability studies that have been published to enable a
quick, standardized way of determining the quality of the data and
its applicability to different healthcare settings. It is hoped that these
two projects will ensure a future of more standardized and
transferable analyte stability studies and therefore data. The
presentation will discuss the complexity of sample stability and go
through the guidelines and checklists.
doi:10.1016/j.cca.2019.03.1476
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To fast or not to fast: That is the question
J. Cadamuro
Department of Laboratory Medicine, Paracelsus Medical University,
Salzburg, Austria
Laboratory values may be inﬂuenced by several controllable and
uncontrollable preanalytical variables. One of the former is the
fasting condition of the patient prior to blood collection. Food, water,
alcohol and coffee intake as well as smoking potentially alter
laboratory test results. Although this circumstance may have a
signiﬁcant impact on the interpretation of these results and
subsequently on further diagnostic workup and/or treatment,
clinicians and nurses and especially patients are often not aware of
this issue.
Current recommendations regarding deﬁnition and duration of
fasting differ quite substantially. Even with existing guidelines in
place, adherence to these is quite low throughout Europe. Additionally, some experts are discussing whether non-fasting values would
reﬂect the patients current condition better than fasting samples.
This, however, would demand new reference values for respective
parameters, which in turn are dependent from the type and amount
of food intake, among others.
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Therefore, the European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM) Working Group “Preanalytical Phase”
(WG-PRE) aimed to provide a framework for the harmonization of
deﬁnitions for fasting requirements, recommending to collect blood
for all laboratory tests between 7 and 9 a.m. Fasting should last for
12 h and alcohol should be avoided for 24 h before sampling. Coffee
and smoking should be refrained from on the morning of blood
collection.
With this European recommendation, we now have a document,
serving as basis for further standardization of the preanalytical phase.
doi:10.1016/j.cca.2019.03.1477

Symposium Thursday 23 May 2019 - Dyslipidemia guidelines in
Europe and need for standardization of traditional and new
cardiovascular disease biomarkers – Addressing cholesterol and
beyond
Update of dyslipidemia guidelines and the rationale of cardiovascular disease biomarker
M. Langlois
Department of Laboratory Medicine, AZ St-Jan Bruges, Belgium
Ghent University, Belgium
The multidisciplinary consensus panel of the European Atherosclerosis Society (EAS) and the European Federation of Clinical
Chemistry and Laboratory Medicine (EFLM) recently updated
recommendations on the quantiﬁcation of atherogenic lipoproteins
in nonfasting and fasting blood samples. The key recommendations
are: 1/ Fasting is not routinely required for the determination of a
lipid proﬁle, but fasting should still be considered at high nonfasting
triglycerides concentration N 4.5 mmol/l (400 mg/dl). 2/ On-treatment follow-up of (measured or calculated) LDL-cholesterol concentration in a patient should ideally be performed with the same
documented test method, to avoid inappropriate treatment decisions
due to marked between-method/between-laboratory variability. 3/
Lipoprotein(a) is included in (measured or calculated) LDL-cholesterol and should be assessed in patients not achieving LDLcholesterol goals on statin treatment. 4/ Non-HDL-cholesterol (or
apolipoprotein B) should be used as the secondary treatment target
in patients with mild-to-moderate hypertriglyceridemia, 2–10
mmol/l (175–880 mg/dl), wherein LDL-cholesterol measurement or
calculation is less accurate and often less predictive of cardiovascular
disease risk. Non-HDL-cholesterol (= LDL + remnant cholesterol
combined) additionally includes the atherogenic risk component of
remnant lipoproteins and can be calculated as total- minus HDLcholesterol in a standard nonfasting lipid panel. Apolipoprotein B
more accurately reﬂects LDL particle number, often elevated in
patients with mild-to-moderate hypertriglyceridemia without necessarily having high LDL-cholesterol concentration. 5/ Laboratories
should automatically report non-HDL-cholesterol in all standard lipid
panels. 6/ Flagging of lipid proﬁles on laboratory reports should be
based on desirable concentrations (risk thresholds).

doi:10.1016/j.cca.2019.03.1478
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Standardization of advanced lipoprotein testing: The BioSITrace
project
V. Delatoura, N. Clouet-Foraisona, N. Gaie-Levrelb, S. Marcovinac, A.
Hoofnagled, Z. Kuklenyike, M. Caulﬁeldf, J. Otvosg, J. Contoisj, R.
Kraussh, K. Kulkarnii, A. Remaleyk, H. Vespere, C. Cobbaertl, P. Gillerym
a
Laboratoire National de Métrologie et d'Essais (LNE), Paris, France
b
Laboratoire National de Métrologie et d'Essais, Paris, France
c
Northwest Lipid Metabolism and Diabetes Research Laboratories,
University of Washington, Seattle, WA, USA
d
Department of Laboratory Medicine, University of Washington, Seattle,
WA, USA
e
Centers for Disease Control and Prevention, Division of Laboratory
Sciences, Atlanta, GA, USA
f
Quest Diagnostics Nichols Institute, San Juan, Capistrano, CA, USA
g
Laboratory Corporation of America Holdings, Morrisville, NC, USA
h
Children Hospital Oakland Research Institute, Oakland, CA, USA
i
VAP Diagnostics Laboratory Inc., Birmingham, AL, USA
j
Sun Diagnostics, LLC, New Gloucester, ME, USA
k
Lipoprotein Metabolism Section, National Heart, Lung, and Blood
Institute, Bethesda, MD, USA
l
Department of Clinical Chemistry and Laboratory Medicine, Leiden
University Medical Center, Leiden, The Netherlands
m
University Hospital of Reims, Laboratory of Biochemistry - Pharmacology - Toxicology, Reims, France
Since the Framingham study on cardiovascular diseases (CVD),
correlation between lipid disorders and increased CVD risk is well
established and evidenced the multifactorial origins of CVD. Evaluation of CVD Risk implies identifying the major risk factors (eg. age,
gender, smoking or arterial hypertension) and measuring the
concentrations of circulating lipid markers such as total cholesterol,
LDL-cholesterol (LDLc) and HDL-cholesterol (HDLc). However, a
considerable number of patients with low risk proﬁles still
experience cardiovascular events, even after reaching optimum
cholesterol concentrations. Despite the usefulness of standard lipid
parameters for CVD risk assessment, undiagnosed residual risk
remains high. In an era of precision medicine, Advanced Lipoprotein
Testing (ALT) was developed to provide physicians with more
predictive diagnostic tools. However, results are sometimes conﬂicting and many believe there is insufﬁcient evidence to support the
widespread use of these biomarkers in routine clinical practice. Since
different ALT methods were involved in these studies, it was
suggested that the lack of agreement of clinical outcomes could
be, in part, the result of a lack of agreement between analytical
methods.
Objectives of the BioSITrace project were (1) to assess comparability of the major ALT methods available for the measurement of
apoB-100 and non-HDL-P concentrations and (2) to evaluate the
possibility of establishing a higher order reference measurement
system consisting of a robust candidate reference method that would
provide SI-traceable results.
Through a split-sample study, 25 serum samples were assayed in
10 laboratories using the major ALT methods for non-HDL-P or apoB100 measurements (Immuno-nephelometry, LC-MS/MS, VAP, NMR
and ES-DMA).
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With a between-method RSD of 14.1%, it appears that the
different methods do not yet provide equivalent results for the
measurement of non-HDL-P and apoB-100. To improve measurement comparability, a preferred means consists in standardizing
assay calibration through the establishment of a higher order
reference measurement procedure (RMP) and the production of
higher order reference materials (RMs). LC/MS/MS appears as a
suitable method for standardization of apoB and other apolipoproteins. However, measurement of ApoA-I doesn't allow estimating
HDL-P because the number of ApoA-I molecules per HDL particle is
not constant. Also, apolipoprotein measurement doesn't allow
estimating particle number concentration of sub-populations of
non-HDL particles (eg. LDL-P, VLDL-P, IDL-P): other reference
methods are needed for these measurands.
doi:10.1016/j.cca.2019.03.1479
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Standardization of tests in the ISO 15189:2012 era
P. Gillery
Laboratory of Biochemistry-Pharmacology-Toxicology, University Hospital of Reims, Reims, France
Standardization of laboratory tests is a major part of the quality
process in laboratory medicine, increasing the reliability of test results
and their optimal clinical use. This topic constitutes a common
challenge for many stakeholders including scientiﬁc societies, professional organizations, manufacturers and metrology institutes.
Standardization efforts cannot be undertaken without reference
to the current scientiﬁc and regulatory contexts. Especially, the ISO
15189:2012 standard is a milestone for quality assessment in
laboratories in many countries. This document speciﬁes requirements for quality and competences and may be used by medical
laboratories themselves for developing quality management system
and assessing their own competence, but also by external stakeholders for conﬁrming or recognizing competence of medical
laboratories.
From a standardization perspective, various items apply with
reference mainly to the traceability chain which ensures a controlled
link from the reference method to the delivery of patient test results.
However, the demands of the 15,189 standard may sometimes
constitute puzzling challenges. This is especially true in the ﬁeld of
lipid metabolism for the establishment of guidelines used in
diagnosis and monitoring of patients with cardiovascular (CV)
diseases, regarding as well classical biological parameters and risk
factors as new measurands and biomarkers.
Indeed, “old” biomarkers (e.g. cholesterol) have beneﬁted from
validated standardization procedures, and their values are used in
clinical recommendations for evaluating CV risk and treatment
efﬁcacy. However, it has been clearly evidenced that conventional
risk factors do not detect all patients with CV risk. The search of new
biomarkers is then a major goal, especially in the ﬁeld of lipoparticles
or apolipoproteins. However the complexity of these compounds
leads to complicated discussions regarding the deﬁnition of the
measurands and of the convenient reference methods. Such
considerations are taken into account both by the International
Federation of Clinical Chemistry and Laboratory Medicine for the

analytical aspects of standardization, and by the European Federation
of Laboratory Medicine for establishing guidelines with clinical
scientiﬁc societies.
doi:10.1016/j.cca.2019.03.1480
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laboratory medicine
Introduction
S. Sandberg
Noklus, Haraldsplass Deaconess Hospital, Bergen, Norway
How to set analytical performance speciﬁcations was discussed on
the 1th Strategic conference of EFLM in Milan 2014. Four models were
recommended: Model 1: Based on the effect of analytical performance
on clinical outcomes. Model 2. Based on components of biological
variation of the measurand and Model 3. Based on state-of-the-art. It is
recommended that a list be made allocating measurands to different
models. Preference should be given to models 1 and 2. In some
situations, it can be advantageous to combine the different models.
After the Milan conference, four other TFGs were established: TFG
1: To allocate different tests to different models for estimating
performance speciﬁcations and to give an overview and a reason for
why tests are allocated to the different models; TFG 2: To deﬁne
performance speciﬁcations for the most common measurands that
should be used by EQAS organizers; TFG 3: To come up with a
proposal for how to use the total error concept and how to possible
combine performance speciﬁcations for bias and imprecision; TFG 4:
To come up with a general proposal on how to generate performance
speciﬁcations for the pre- and post-analytical phases and TFG 5 to
develop a critical appraisal check list for studies on biological
variation and to develop a new database with biological variation
data. All these task groups (TG) have fulﬁlled their Terms of
References and two new TGs have been established to take the
work further: The TG- biological variation database (TG-BVD) and
the TG performance speciﬁcation based on outcome studies which
will be dealt with in the next presentations.
doi:10.1016/j.cca.2019.03.1481
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Are biological variation data ﬁt for purpose? Principles for the
development of the EFLM biological variation database
A.K. Aarsand
Haukeland University Hospital, Bergen, Norway
The validity of analytical performance speciﬁcations and other
applications based on biological variation (BV) data require that BV
estimates are of high quality and relevant for the setting and
population to which they are applied. However, BV estimates for the
same measurand obtained from independent studies may vary
substantially. A compilation of published BV data for a large number
of measurands has been available in an online database, last updated
in 2014. Concern has been raised that some of these estimates may
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not be appropriate for use today. With this background, the EFLM
Working Group on Biological Variation and the Task and Finish
Group for the Biological Variation Database developed the Biological
Variation Data Critical Appraisal Checklist (BIVAC), published in
2017. The BIVAC is designed to assess the quality of BV publications,
focusing on effects of study design, the measurement procedure and
statistical handling of data on within-subject BV estimates. Based on
individual scores A, B, C or D for each of the 14 quality items, an
overall grade is given for the publication under review. Data from
studies graded as A, B or C are used to populate the EFLM Biological
Variation Database. As a ﬁrst step, studies performed in healthy
adults where sampling is weekly are used as basis for global BV
estimates, delivered by a meta-analysis approach incorporating the
BIVAC grade and the width of the conﬁdence interval of the BV
estimate. The EFLM Biological Variation Database aims at providing
users with evidence-based quality assured BV estimates for use in
their everyday laboratory practice.

doi:10.1016/j.cca.2019.03.1482
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Individual ranges of biomarkers in the biological passport
P. Sottas
Coremedica, Campus Biotech, Geneva
The biological passport is an individual electronic document in
which biomarkers of various sorts are collated over time. It has
applications in all ﬁelds where a biological – not necessarily clinical –
signal has to be detected. First applications have been in the ﬁeld of
sport, for the enhanced detection of doping and of changes in
performance in all elite athletes through markers of doping and of
performance, in the ﬁeld of clinical trials for the enhanced detection of a
drug effect with markers of efﬁcacy and safety and indirectly the
reduction of the number of patients to enrol to reach a given primary
endpoint, in the ﬁeld of nutrition to enable personalized nutrition, and
in the ﬁeld of health such as for the early diagnosis of diseases. Given
that up to 90% of biomarkers measured in biological ﬂuids present
higher between- than within-subject variations, key to the biological
passport is the deﬁnition of individual ranges of biomarkers. An
adaptive Bayesian model is used for that purpose. This model is optimal
to move from population-based reference ranges – stratiﬁed or not – to
individual ranges of biomarkers. It has been shown that this model
generalises many models aiming to remove any between-factor source
of variations, where the factor can be subject, day, laboratory, batch etc.
This includes stratiﬁcation according to heterogenous factors, effect of
genetic polymorphisms on phenotypic biomarkers and the reference
change value model. With the rise of highly multiplexed assays and
omics, recent developments of the biological passport include the
application of AI-based unsupervised pattern recognition or supervised
classiﬁcation tools for the still enhanced detection of a biological signal.
The biological passport is now available to anyone for any type of
biomarkers and application through a secure electronic platform.

doi:10.1016/j.cca.2019.03.1483
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How to establish analytical performance speciﬁcations based on
clinical outcome studies – Practical examples
A. Horvath
New South Wales Health Pathology Department of Clinical Chemistry &
Endocrinology, Prince of Wales Hospital, Sydney, Australia
In 2014 at its 1st strategic conference in Milan the European
Federation of Clinical Chemistry and Laboratory Medicine (EFLM)
proposed a new hierarchical model for deﬁning analytical performance speciﬁcations (APS). The aim was to better answer “How
good a test needs to be analytically to ensure that a test result
achieves clinical beneﬁt without causing harm”. Model 1 sets the
principles of outcome-based APS; Model 2 is based on components of
biological variation; and Model 3 reﬂects the state of the art of
current measurements.
One of the most challenging topics is to develop theoretical
models and practical tools for setting performance speciﬁcations
based on outcome studies. Direct outcome studies investigating the
effect of analytical performance on health outcomes (Model 1a)
would be ideal, but these types of trials are rare, complicated, costly
and often even unethical to conduct. Laboratory testing is often
indirectly linked to health outcomes and the impact on patient wellbeing is much inﬂuenced by medical decisions when diagnosing/
screening or monitoring patients and their compliance with and
response to medical treatments. Therefore, the effect of test
performance on clinical outcomes is more commonly demonstrated
by indirect studies (Model 1b) whereby the impact of analytical
performance is investigated on disease classiﬁcations or on clinical
management decisions. This indirect impact measurement is often
done by simulation modeling or decision analysis.
After the Milan meeting the EFLM has set up a Task Group on
Analytical Performance Speciﬁcations based on Outcome Studies
(TG-PSOS) to inform laboratories, IVD companies, QAP organizations
and guideline developers of the required APS for various
measurands. The work of this group is expected to set a benchmark
for analytical quality of tests for various intended applications, and
assist R&D and test harmonization processes, and compliance of the
IVD industry with new regulatory requirements that demand clinical
evidence of test performance. In this presentation we describe the
work of this group so far and present some tools and techniques for
deriving APS from indirect outcome studies. We illustrate these
approaches and the steps with examples of high-sensitivity Troponin
and HbA1c testing.
doi:10.1016/j.cca.2019.03.1484
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Qualitative and quantitative variety of big data
D. Gruson
Cliniques Universitaires Saint Luc, Belgium
The potential of health data to stimulate the development of
precision medicine is tremendous. Data science will also provide a
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new set of tools that improve the effectiveness of laboratory
medicine. Artiﬁcial intelligence (AI) is a ﬁeld of computing sciences
and machine learning devoted to mimic human thought processes
and behaviours. AI makes use of very different mathematical and
algorithmic approaches. In the ﬁeld of healthcare, AI demonstrated
successes for image analysis in radiology, pathology, dermatology
and genomics analysis. AI has clearly the potential to generate a new
revolution and paradigm shift in laboratory medicine. Applications in
laboratory medicines will impact processes and care pathways, smart
tests ordering, intelligent disease monitoring as well as personalized
treatment and enrolment to clinical trials.
The potential of AI is also growing exponentially because of the
ﬂow, amount and variety of data available, constituting a real data
deluge. DNA (and many epigenetic modiﬁcations), RNA (in various
forms; messenger, long non-coding, or double strand), proteins,
metabolome or microbiota can be measured, along with the more
and more structured clinical, medical and environmental data. These
data are however not always easily accessible due to several factors:
the lack of standardization (different medical software products
used, structured vs. unstructured data, differences in syntax and
terminology for describing similar observations), legal challenges
(issues about privacy), ﬁnancial limitations and ethical concerns that
stimulate revised regulation.
doi:10.1016/j.cca.2019.03.1485
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Emerging technologies in the age of big data
L.J. Kricka
Department of Pathology and Laboratory Medicine, University of
Pennsylvania Medical Center, Philadelphia, PA, USA
Recent decades have seen the emergence of analytical methods
and devices capable of generating or collecting large amounts of
biological information (“big data”). In parallel, has been the
development and deployment of data analysis techniques capable
of analysing large, complex data sets. High-resolution analytical
methods that generate terabytes of information are now commonplace (e.g., DNA sequencing), and new big data generating technologies of differing complexity continue to emerge, e.g., a nuclear
magnetic resonance metabolomic method for blood analysis that
tests for 220 biomarkers, and breath analysis using large nano
material-based sensor arrays. Continuous monitoring is another
route to acquiring large amounts of data. There are many “wearables”, part of the mobile health (mHealth) revolution, that can track
a range of health indicators (e.g., electrocardiogram, heart rate,
activity), and prominent examples include the Apple iWatch, and the
Verily Study Watch. These convenient, user-friendly devices are
being used to collect data in large population studies (e.g., 10,000
Parkinson patient study), and the camera on smartphones has been
exploited in a range of clinical tests including urinalysis, and skin
cancer detection. Medical imaging generates large amounts of data
and a particular focus has been the use of artiﬁcial intelligence (AI)
and augmented reality to aid the analysis of medical images. Robust
AI (deep learning) algorithms, developed to analyze 3-D optical
coherence tomography images, can equal or exceed the accuracy of
human analysis. An augmented reality microscope uses machine
learning algorithms to analyze microscope images and select and

project areas to be examined into the ﬁeld of view, thus acting as an
intelligent assistant - aiding but not replacing the pathologist. Other
applications of AI include genetic data analysis, telepresence, and
digital twins. Signiﬁcant aspects of current developments are
concerns with medical device cybersecurity, and the expanding role
of companies new to healthcare technology (e.g., Apple, Amazon,
Verily) that have interests in tools for medical data collection,
storage and analysis, mobile health, and re-engineering healthcare.

doi:10.1016/j.cca.2019.03.1486
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High-throughput technologies for gathering data
P. Fortina
Sidney Kimmel Cancer Center at Thomas Jefferson University, United
States of America
Big Data is a very broad ﬁeld and describes datasets with large
volume or complexity mainly leveraged to uncover hidden patterns,
unknown associations and other insights. In laboratory medicine, big
data is largely generated for genomic research and precision
medicine. Genomic research attempts to build strategies for
diagnostic and therapeutic approaches to a speciﬁc disease by
employing next-generation sequencing technologies, such as whole
genome sequencing, whole exome sequencing, RNA sequencing,
and/or targeted gene panel sequencing. Information obtained from
large scale NGS data is comprehensively combined with clinical
electronic health records data to approach disease for individualized
therapy, also referred to as precision medicine. While these
approaches are improving our understanding of the diseases, they
require careful implementation of appropriate data analytics and
data handling methods since the volume of data generated by these
approaches is astonishingly large. Therefore, to systematically store,
manage, manipulate and mine this level of data systematic
approaches, suitable computing hardware infrastructure, nimble
software and new algorithmic approaches are of paramount
importance. This large-scale multi-dimensional data can be analysed
directly for features including disease-causing mutations or processes, and/or complex analysis including integrated approaches of
deep machine learning algorithms and artiﬁcial intelligence for
better prediction and stratiﬁcation of disease. Cloud computing
services such as Amazon Web Services (AWS) provides a niche for
this kind of multifaceted implementation by providing appropriate
security, storage, speed, and frameworks such as APACHE Hadoop
and NOSQL database. Overall, the big data generated holds the
promise of supporting a wide range of medical and healthcare
functions including disease prevention, therapy and clinical analytics.
Data in life sciences and healthcare is expected to grow exponentially in the coming years and it is vitally important for academic,
commercial and healthcare organizations to acquire the required
tools and infrastructures to leverage the data effectively for insightful
diagnosis, treatments and to result in a better quality patient
outcome.

doi:10.1016/j.cca.2019.03.1487
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Value of big data: Data relevant to the health of individuals or
populations
Z. Lub, K. Sikarisa
Melbourne University, Parkville, Victoria, Australia
b
Monash University, Clayton, Victoria, Australia

a

Increasing reliance on medical laboratory testing combined with
automation, amalgamation of laboratories have resulted in laboratories with huge databases of patient results. Community laboratories
predominantly have the results of patients unaffected by disease
because their clinicians are often engaged in excluding disease,
monitoring successful treatment and wellness testing. The use of
laboratory data to derive reference intervals is an indirect approach
and often relies on statistical techniques to exclude disease affected
data. This technique is especially useful in paediatrics, obstetrics and
geriatrics where direct methods are problematic in ﬁnding healthy
volunteers. Incorporation of clinical data of patients empowers not
only the accuracy of reference intervals by this direct method but
also helps to deﬁne clinical decision limits. It is very helpful when
clinical information is provided with the request form and recorded
in the Laboratory Information System (LIS), however, the ultimate
big data environment is to have direct access to the electronic health
record. The correlation between laboratory results and clinical
information is not only useful in answering speciﬁc clinical
questions, but also an important resource in knowledge discovery.
Just as clinicians are expected to use their training and clinical
experiences to optimise patient management, it can be argued that
laboratories have an obligation to use their accumulated experience,
stored as big data in their LIS, to optimise the role of laboratory
medicine in patient management. Laboratorians need to develop
skills in big data analyses and there is also a prerequisite that LIS
should be designed to allow data access to laboratorians. While there
may be privacy and ethical concerns to consider when accessing big
data from LIS, it has never been proposed that patient permission is
required for laboratories to use running patient mean for quality
assurance, probably because (i) the data is effectively anonymous
and (ii) the value of the patient mean may beneﬁt both the patients
involved as well as many other patients. These principles of utilizing
patient information in quality assurance and improving clinical
management generally apply to the use of big data in the medical
laboratory.

doi:10.1016/j.cca.2019.03.1488

SEQC Symposium Thursday 23 May 2019 - Chronic liver disease:
The role of the clinical laboratory
Diagnosis and prognosis of patients with liver ﬁbrosis based on
clinical and laboratory parameters
M. Pinzani
University College London - Institute for Liver and Digestive Health,
Royal Free Hospital, UK
Hepatic ﬁbrosis, consequent to chronic liver diseases (CLD),
previously assessed exclusively by liver histology, can now be

evaluated using “non-invasive” techniques. Non-invasive tests comprise ‘serum markers’ (directly or indirectly related to ﬁbrogenesis or
ﬁbrosis) and measurement of hepatic stiffness by elastography. Most
of the evidence base for the accuracy of these tests comes from
studies of hepatitis C and Non Alcoholic Fatty Liver Disease. All noninvasive tests perform well in identifying the presence of cirrhosis
(stage 4 ﬁbrosis) but are less accurate and consistent in deﬁning
earlier stages of ﬁbrosis.
It appears that Transient Elastography (TE), which measures liver
stiffness, remains to date the most robust and widely used noninvasive test. Evolution of tissue elastography has led to the use of
ultrasound devices capable of measuring tissue stiffness with
different physical modalities such Acoustic radiation Force Imaging
(ARFI) or Shear Wave Elastography (SWE). These techniques allow
an accurate localization of the point of interest and measurements in
different zones of the liver during the same session. On the other
hand, they require a sufﬁcient operator experience in ultrasound
measurements.
Non-invasive tests are proving of value beyond assessing the
stage of hepatic ﬁbrosis, including indicating Clinically Signiﬁcant
Portal Hypertension, and a threshold has been proposed for deciding
when and if endoscopy is done looking for varices. Splenic
elastography and other more complex hepatic elastography techniques are under development and may become more widely
applied clinically in the future.
doi:10.1016/j.cca.2019.03.1489

SEQC Symposium Thursday 23 May 2019 - Chronic liver disease:
The role of the clinical laboratory
Chronic liver disease: The role of the clinical laboratory
M. Morales-Ruiz
Biochemistry and Molecular Genetics Department, Hospital Clínic of
Barcelona, IDIBAPS, CIBERehd, Barcelona, Spain
Working Group for the Biochemical Assessment of Hepatic Disease
SEQC-ML
Some areas of liver disease require a greater effort of laboratory
tests implementation and interpretation. For example, early detection of hepatocellular carcinoma, immunosuppressive therapy for
liver transplantation, evaluation and staging of liver ﬁbrosis,
characterization of NAFLD to non-alcoholic steatohepatitis progression and monitoring of HBV infection. Several laboratory tests are
currently being used for these purposes. However, it is pertinent to
consider that pre-analytical and analytical factors may affect the
diagnostic value provided by these tests. All these factors, in addition
to intra- and inter-individual variations, are current challenges that
justify a critical evaluation of the state-of-the-art for laboratory tests
and the potential implementation of novel diagnostic and prognostic
tools. In this context, this topic symposium is intended to feature
compelling speakers sharing insight into these topics. The symposium will provide a valuable opportunity for hepatologists and
Clinical Laboratory Professionals to share in common the present and
future challenges in the management of chronic liver disease.

doi:10.1016/j.cca.2019.03.1490
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SEQC Symposium Thursday 23 May 2019 - Chronic liver disease:
The role of the clinical laboratory
Hepatitis B from the clinical laboratory: New markers for an old
disease
F. Rodriguez-Frias
Vall d'Hebron Clinical Laboratories (Vall d'Hebron Universitary Hospital), Spain
250 million people are chronically infected with the hepatitis B
virus (HBV), around 600,000 yearly death. HBV virions carry a
circular not covalently closed and partially double strand DNA
(rcDNA). The viral genome is stored as a “viral minichromosome”
(covalently closed circular DNA: cccDNA) in the cell nucleus,
remaining there till cell death. In addition, HBV genome can also
integrate in the host genome. Interestingly, the viral cycle includes a
retrotranscription step from an RNA transcript of this cccDNA.
Antiviral treatment is mainly based in the inhibition of retrotranscription step, not affecting cccDNA transcription: (viral antigens
production in spite of serum HBV-DNA undetectable). However,
when stopping therapy, retrotranscription mostly reactivates, and
infection becomes active again. By this reason this infection is
currently considered as uncurable. In addition to virions which
contain rcDNA, other HBV particulate forms are present in the
serum: a huge excess of subviral particles constituted just by viral
envelopes (HBsAg), virion-like particles which contains HBV RNA or
even virion-like particles without nucleic acid. Frequently the course

of chronic HBV infection is not clinically apparent and consequences
(hepatic decompensation and development of hepatocellular carcinoma: HCC), usually occur only after decades (HBV is the main HCC
cause all over the world). This fact is mainly due to that chronic HBV
infection is characterized by different phases, with varying consequences to the infected patients. In case of ongoing hepatitis,
treatment is required to prevent disease complications. However,
not all patients with chronic HBV infection will develop disease
progression. By this reason it is of utmost importance to identify
patients who are at risk and require antiviral treatment and/or close
surveillance. Clinical laboratories can apply the determination of
multiple serum markers in order to achieve this: Viral antigens such
as Hepatitis B surface antigen (HBsAg) and Hepatitis “e” antigen
(HBe). In addition, some speciﬁc antibodies such as against Hepatitis
Core Antigen (the viral capsid component) (Anti HBc total of IgM),
against HBe (anti HBe) or against HBsAg (anti HBs, neutralizing
antibodies). Moreover, some virological markers such as HBV-DNA,
or viral genotype. Hepatic inﬂammation and quantiﬁcation of HBV
DNA have guided treatment decisions, which have been shown to
reduce liver-related complications and death. Data on the quantiﬁcation of additional HBV markers such as hepatitis B surface antigen
(HBsAg), hepatitis B core-related antigen (HBcrAg) and hepatitis B
virus RNA (HBV RNA) have accumulated in recent years.

doi:10.1016/j.cca.2019.03.1491
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Opening Lecture – Sunday, 19 May 2019
Opening Lecture – Sunday, 19 May 2019
Recent progress on the mechanisms of aging and its medical
applications
M. Serrano
Institute for Research in Biomedicine (IRB), Barcelona, Spain
A major advance in the ﬁeld of aging research has been the
demonstration that senescent cells play a key role in aging and, even
more importantly, the discovery of small pharmacological compounds
that can kill senescent cells within the organism resulting in improved
health. Upon tissue damage or stress, a substantial fraction of cells
respond by adopting a cellular state known as “senescence”. Regardless of their initial cell identity, senescent cells share key properties;
namely, global chromatin remodelling, robust proliferation blockade,
and a massive pro-inﬂammatory secretome. The initial biological
purpose of senescent cells is to orchestrate tissue repair, ultimately
leading to their own disposal by the immune system and to their
replacement by new, functional cells. This is the favorable, beneﬁcial,
face of cellular senescence. However, in certain contexts that are
generally associated with chronic damage, degenerative processes, or
organismal aging, tissue repair is inefﬁcient and senescent cells are not
cleared. Indeed, senescent cells accumulate in many human pathologies including various ﬁbrotic diseases, atherosclerosis, and neurodegenerative diseases. This is the detrimental, pathological, face of
cellular senescence. Importantly, the last few years have witnessed the
identiﬁcation of small compounds that preferentially kill senescent
cells, termed senolytic drugs. Such senolytic treatments in mice show
an unprecedented therapeutic effect on the aforementioned diseases
including lung ﬁbrosis, atherosclerosis, and neurodegenerative diseases. I will present our contributions to the understanding of cellular
senescence both in tissue repair and in pathological contexts.
doi:10.1016/j.cca.2019.03.1351

Plenary lecture – Monday, 20 May 2019
Health data research UK (HDR UK): Options and opportunities for
health data science
A. Morris
Health Data Research, UK
Healthcare is arguably the last major industry to be transformed
by the information age. Deployments of information technology have
0009-8981/$ – see front matter

only scratched the surface of possibilities for the potential inﬂuence
of information and computer science on the quality and costeffectiveness of healthcare. In this talk, the vision, objectives and
scientiﬁc strategy of HDR UK will be discussed; speciﬁcally, the
opportunities provided by computer science and “big data” to
transform health care delivery models. Examples will be given from
nationwide research and development programmes that integrate
electronic patient records with biologic and health system data. Two
themes will be explored; speciﬁcally:
How the size of the UK (65M residents), allied to a relatively
stable population and uniﬁed health care structures facilitate the
application of health informatics to support nationwide qualityassured provision of care.
How population-based datasets and disease registries can be
integrated with biologic information to facilitate (i) epidemiology;
(ii) drug safety studies; (iii) enhanced efﬁciency of clinical trials
through automated follow-up of clinical events and treatment
response; and, (iv) the conduct of large-scale genetic, pharmacogenetics, and family-based studies essential for precision medicine.
doi:10.1016/j.cca.2019.03.1352

Plenary Lecture – Tuesday, 21 May 2019
Cancer pharmaco-epigenetics
M. Esteller
Cancer Epigenetics and Biology Program (PEBC), Bellvitge Biomedical
Research Institute (IDIBELL), Spain
For the last twenty-ﬁve years an increasing amount of evidence
has shown the relevance of epigenetics in cell biology and tissue
physiology, being DNA methylation aberrations in cancer the ﬂagship for the recognition of its disturbance in human diseases. From
the candidate gene approaches, new powerful technologies such as
comprehensive DNA methylation microarrays and whole genome
bisulﬁte sequencing has recently emerged that have reinforced the
notion of epigenetic disruption in the crossroad of many sickness.
From the poster-boy cases of MGMT and GSTP1 hypermethylation in
the prediction of alkylating drug response and prostate cancer
detection, respectively, to the personalized treatment of leukemia
with small molecules targeted to fusion proteins involving histone
modiﬁers such as DOT1L and MLL, the ﬁeld has walked a long path.
The current talk will focus in the epigenetic proﬁling, basically at the
level of DNA methylation and histone modiﬁcations, that is starting
to provide clinical value in the diagnosis, prognosis and prediction of
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response to drug therapies, with an emphasys in neoplasia, but
without forgetting the novel advances in other human disorders. For
cancer, we have already a wide view of the undergoing DNA
methylation events that expand beyond classical promoter CpG
islands of tumor suppressor genes and we have a growing list of
mutated chromatin remodeler genes that contributes to the
tumorigenesis process. It is time to apply this knowledge in practical
clinical situations like the diagnosis of cancers of unknown primary,
the screening of malignancies in high-risk populations or a
biomarker selection of the patients that should receive treatment
with epigenetic drugs.

doi:10.1016/j.cca.2019.03.1353

Explosion of human populations along with cultural evolution are
profoundly changing our environment and lifestyle. In allergy, and
chronic inﬂammatory disorders in general, immunotolerance is the
key for prevention and more effective treatment. The paradigm
change has been implemented in the Finnish allergy programme
(2008–2018), which emphasized tolerance insted of avoidance. The
mid-term results indicate that the burden of allergy is declining in
Finland.
Fastly urbanizing world is facing serious biodiversity loss with
global warming, which are interconnected. Biodiversity hypothesis
has societal impact, e.g. on city planning, food and energy production
and nature conservation. It has also a message for individuals,
especially for those with allergies or other non-communicable
diseases: in everyday life, take nature close for health.
doi:10.1016/j.cca.2019.03.1354

Plenary Lecture – Wednesday, 22 May 2019
The microbiome and biodiversity hypothesis of health

Plenary Lecture – Thursday, 23 May 2019

T. Haahtela
Skin and Allergy Hospital, Helsinki University Hospital, University of
Helsinki, Finland

Cell-free fetal DNA analysis: Translating innovations into clinical
practice

Human body is an ecosystem of micro-organisms. The collective
genomes of the microbes that reside our body is called microbiome.
It consists of bacteria, archaea, fungi, protozoas and viruses, which
inhabit gut, airways, skin and other body parts. Human microbiome
is also called the ‘second genome’ to which many protective and lifesupporting functions have been externalized. It orchestrates the
cross-talk between our own cells and environmental metagenome.
This interplay may be an essential in all conditions, where microbial
imbalance (dysbiosis), immune dysfunction (poor tolerance) and
low-grade inﬂammation play a role.
Two nested layers of biodiversity protect us, consisting of
microbes of the environment we live in and those residing in the
body. The outer layer is dependent on the variety of life around us
(soil, natural waters, plants, animals). The diversity and composition
of the inner layer are dependent on colonization from the outer
layer. To take care of the inner layer, which closely interacts with the
immune system, the outer biodiversity needs to be preserved and
everyday practices considered. Everything we eat, drink, inhale and
touch affect online the composition and function of the inner layer.
Biodiversity hypothesis of health states, that contact with natural
environments enriches the human microbiome, promotes immune
balance and protects from allergy and inﬂammatory disorders.

R. Chiu
The Chinese University of Hong Kong, China
In 2011, non-invasive screening of fetal chromosomal aneuploidies by cell-free fetal DNA analysis was introduced into clinical
use. Now each year, millions of women opt for this screening
modality resulting in substantial reductions in the rates of amniocentesis. Active on-going research has taken place to drive innovation and expanded applications in the ﬁeld. Beyond chromosomal
aneuploidy screening, cell-free fetal DNA testing approaches now
encompass the noninvasive assessment of fetal single gene diseases,
fetal de novo mutations, and the monitoring of pregnancy-associated
complications. Information from cell-free fetal DNA analysis has also
provided new insights into pregnancy physiology and pathologies.
Recently, understanding regarding mechanisms that underlie the
generation and metabolism of cell-free DNA fragments is emerging.
This new knowledge may lead to further reﬁnements in the
approaches for non-invasive prenatal testing and has implications
on the oncology ﬁeld.

doi:10.1016/j.cca.2019.03.1355
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Educational workshop
EduW 1 - Monday 20 May - 12.30-13.30
Enhanced patient care, reduced costs and measurable better
healthcare performance through implementation of intelligent
liver function testing (ILFT)
J. Dillonb, E. Dowa
Blood Sciences, Ninewells Hospital, NHS Tayside, Sri Lanka
b
School of Medicine, University of Dundee, United Kingdom

a

Workshop Title: Enhanced Patient Care, Reduced Costs and
Measurable Better Healthcare Performance through Implementation
of Intelligent Liver Function Testing (iLFT)
Presented by (company): Abbott Laboratories
Session Overview: Clinical laboratories can play a crucial role in
delivering measurably better health care performance for patients,
clinicians, payors and entire health systems. This workshop highlights a novel best practice led by an integrated clinical care team
from Dundee, Scotland. With strong collaboration across disciplines
and application of evidence based algorithms, this team developed
and implemented a novel best practice pathway that maximizes
detection of early liver disease, increases appropriate investigations
and follow-up for patients with abnormal Liver Function Test (LFT)
results, and delivers cost-effective high-quality patient care.
Expected Outcomes:
1. To understand the importance of liver function testing and to
identify gaps in liver disease investigations.
2. To appreciate the power of health informatics for optimizing liver
disease investigations, follow-up, and patient care.
3. To inspire additional healthcare best practices with measurable
beneﬁts for patients, clinicians, health systems and payors.

doi:10.1016/j.cca.2019.03.652

EduW 2 - Monday 20 May - 12.30-13.30
Reducing manual steps and improving quality with clinical information management tools to meet the needs of a modern laboratory
S. Kookal
Beckman Coulter Brea, California, USA
Today's clinical laboratories and healthcare networks face new
challenges, as cost pressures and productivity demands increase with
the need to improve the quality of patient care.
0009-8981/$ – see front matter

Clinical information management tools can help reduce manual
steps and improve quality, while reducing turnaround time through
a variety of process-automation solutions such as autovalidation,
stock control, proactive instrument remote monitoring and EQC
management.
Improved efﬁciency delivered through standardization, optimized
workﬂow and automated notiﬁcations allows laboratory clinicians to
focus on high-value work that elevates healthcare by accelerating
diagnosis and reducing the time to treatment.
doi:10.1016/j.cca.2019.03.653

EduW 3 - Monday 20 May - 12.30-13.30
Performance of the BC6800 plus in samples with hematological
abnormalities
G. Zini
Catholic University of the Sacred Heart, Italy
Top-level automated blood cell counters have to provide accurate,
reproducible and sufﬁciently stable measurements of complete blood
count parameters, for normal blood as well as in the presence of a
large interval of quantitative abnormalities. In addition, they also
have to carry out a qualitative cell review, and to ﬂag pathological
samples, potentially containing atypical or neoplastic cells, for
further operator review with digital image devices and/or at the
optical microscope. In addition, last generation blood cell counters
have recently implemented the new capability of quantitatively
measure some possibly circulating abnormal cell populations, which
are normally not present in the peripheral blood, such as immature
granulocytes (IMG), nucleated red blood cells (NRBC), red cell
fragments, blasts and atypical/neoplastic lymphocytes (AL). The
Mindray BC6800 plus automated blood cell counter exploits several
advanced methods of cell analysis (impedance, light scatter at
different angles, ﬂuorescence intensity after staining with ﬂuorochromes) to measure a number of physico-chemical cell properties:
on these basis, the normal cell population of erythrocytes, leukocytes
and platelet are enumerated and subclassiﬁed accurately and
reproducibly. The new parameters, moreover, are provided for the
characterization of possible deviations of size and maturity of these
cells, such as immature platelet fraction (IPF), immature reticulocyte
fraction (IRF) and mean reticulocyte volume (MRV), which have also
been studied in preliminary research works with excellent outcomes; research parameters are also available for the count of micro/
macrocytes and erythrocyte fragments. In our Hematology Department at Catholic University of Rome, besides basic study of reference
values, stability, carry-over, reproducibility and comparability with
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reference method/instrument, we have analyzed with the Mindray
BC6800 plus N1000 samples with high frequency of hematological
pathologies, including both quantitative and qualitative abnormalities, and samples with the presence of abnormal cells, including
acute and chronic leukemia, myelodysplastic syndromes and myeloproliferative disorders, at diagnosis or under treatment, and from
patients undergoing bone marrow transplantation. Using both the
microscope reference method for accuracy and an automated
cytochemistry analyzer for comparison, we have assessed the
ﬂagging capability of the instrument, the reproducibility and
accuracy of NRBC and IMGs counting, the diagnostic potential of
red cell and reticulocyte measurements, and new research use only
parameters, such as the count of red cell fragments. Results, which
are still under ﬁnal scrutiny and elaboration at the time of this
abstract submission, will be presented at the Euromedlab 2019
Educational Workshop.

doi:10.1016/j.cca.2019.03.654

EduW 4 - Monday 20 May - 12.30-13.30

these trends and provide examples of digital diagnostic applications
that are already being utilized or explored today.
doi:10.1016/j.cca.2019.03.656

EduW 5 - Monday 20 May - 12.30-13.30
Thoughtful automation – What does this mean for the clinical
ﬂow cytometry laboratory?
C. Walker
Sysmex Europe, Germany
Sysmex will be launching a new vision for ﬂow cytometry. With the
ultimate aim of helping clinical ﬂow laboratories deliver their services
with increased efﬁciency, productivity and cost-savings – and with
absolute conﬁdence in the results – we are adding automation into the
workﬂow where it matters. In this lecture and discussion session we
will reveal more about the new Sysmex approach for automating some
labour-intensive steps of cocktailing and sample preparation. Listen in
and discover how our approach can offer a new level of workﬂow
efﬁciency in your clinical ﬂow cytometry laboratory.

Challenges & opportunities for a large automation laboratory to
build the digital future
doi:10.1016/j.cca.2019.03.657
E. Gaspareto
Diagnósticos da América, Brazil
Laboratories of different size and setup have different objectives
and challenges: Improving patient outcomes, driving process efﬁciencies, keeping up to date with the latest scientiﬁc evidence. Labs
are required to improve outcomes and transform the way health
systems work in an ever changing world of guidelines, health
policies and economics. This workshop is discussing scientiﬁc
approaches to address laboratories and hospitals in discovering
how to evolve their organization to drive choice while staying ahead
today and in the future. Novel approaches and methodologies will be
discussed how laboratories and hospitals uncover data, interpret the
information and map scenarios for improvements by analyzing their
processes from end-to-end.

doi:10.1016/j.cca.2019.03.655

Implementation of a digital ecosystem to develop clinical
algorithms
P. Quirke
School of Medicine, University of Leeds, United Kingdom
Building on an expertise in the diagnostic science and technology
and leveraging an understanding of medicine, the clinical
laboratory's value to the healthcare system and role in patient care
can be elevated by embracing the opportunity associated with the
digitization of healthcare information.
This workshop will describe the trends and advances in the
digitization of healthcare information, advanced analytics and
machine learning technologies that will lead to valuable decision
support applications that can improve the quality, efﬁciency and cost
of healthcare. The speakers will discuss how labs will be impacted by

EduW 6 - Monday 20 May - 14.45-15.45
Take control with DXA 5000—An innovative automation solution
to deliver superior workﬂow and improve delivery of healthcare
W. Korte
Center for Laboratory Medicine, and Hemostasis & Hemophilia Center,
St. Gallen, Switzerland
Reducing manual steps, variability, and errors while consistently
improving quality, reducing turnaround times and saving operational
costs are common challenges in medical laboratories. Beckman
Coulter's third-generation automation technology, supported by
total process control, can help address these issues, accelerating
patient care by delivering rapid and consistent results 24/7 while
enhancing operational efﬁciency.
Improved efﬁciency allows laboratory clinicians to spend more
time on complicated cases and specialty tests which require their full
attention. This improved efﬁciency advances healthcare for every
person by reducing the time to diagnosis and treatment.
doi:10.1016/j.cca.2019.03.658

EduW 7 - Monday 20 May - 14.45-15.45
Biotin, a new interference
M. Piketty
CHU Necker, APHP, Paris, France
In the last years, several cases of biotin interference have been
reported. They concern thyroid tests [1], but also many other
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hormone and non-hormone immunoassays [2]. Biotin-mediated
interference in immunoassays is now a worrying issue.
Biotin, also known as vitamin B7, is a water-soluble cofactor in
several carboxylase reactions. Biotin intake from multivitamins
cocktails, containing the daily recommended amount of 30 μg, do
not present potential for interference. But biotin supra-physiological
intake has become more frequent nowadays, either as a beauty
supplement (for hair, nails and skin), or in patients with secondary
progressive multiple sclerosis. In rare metabolic disorders, high
biotin doses can also be prescribed [3,4]. On the other hand, biotinstreptavidin interaction has become very popular in immunoassays
designs, owing to streptavidin high afﬁnity for biotin, allowing easy
separation of immune complexes at the end of incubation.
The interference caused by high biotin concentration is likely to
affect numerous immunoassays using the streptavidin-biotin binding. In case of biotin-related interference, assay results are either
increased (competitive format) or decreased (sandwich method) [5].
They can present, among others false results, a convincing biochemical picture of hyperthyroidism. There is also the risk that biotin
interference masks a real diagnosis (with a false negative result, e.g.
false negative troponin result, as in the FDA alert of November 2017).
The simplest way to overcome this interference is to withdraw
biotin before blood sampling. However, the delay off biotin to be free
of interference is variable, according to the assay, the biotin dose,
and depends on the renal function of the patient: in case of renal
disease, the interference may be exacerbated. Therefore there is no
single washout period to recommend. In addition, in case of
emergency, a delay cannot be accepted, and in hereditary metabolic
diseases, such as biotinidase deﬁciency, suspending biotin treatment
will be deleterious. For these reasons, other strategies to cope with
biotin have to be available in laboratories [6].
Awareness of this bidirectional interference and questioning for
biotin supplementation are necessary when using biotin-dependent
immunoassays, and are the keys to detecting interference and
preventing misdiagnosis.
The management of this interference implies large information
aimed at warning patients, and a clinical dialog between physicians
and laboratorians in case of discrepancy between clinical presentation and laboratory ﬁndings. Reagent suppliers have to respond to
this new risk and adapt their assay format so that their immunoassays can resist to biotin supraphysiological doses.
References[1]G. BarbesinoMisdiagnosis of Graves' disease with
apparent severe hyperthyroidism in a patient taking biotin megadosesThyroid262016860863[2]D. LiAssociation of biotin ingestion
with performance of hormone and nonhormone assays in healthy
adultsJAMA318201711501160[3]S. KummerBiotin treatment mimicking Graves' diseaseN. Engl. J. Med.3752016704706[4]J.G.
HenryInterference by biotin therapy on measurement of TSH and
FT4 by enzymeimmunoassay on Boehringer Mannheim ES700
analyserAnn. Clin. Biochem.331996162163[5]M.L. PikettyFalse biochemical diagnosis of hyperthyroidism in streptavidin-biotin-based
immunoassays : the problem of biotin intake and related interferencesClin. Chemlab. Med.552017780788[6]C. TrambasDepletion of
biotin using streptavidin coated magnetic beads: a validated solution
to the problem of biotin interference in streptavidin-based
methodsAnn. Clin. Biochem.552018216226
doi:10.1016/j.cca.2019.03.659

EduW 8 - Monday 20 May - 14.45-15.45
Laboratory and clinical practice guides for improved diagnostics
and risk assessment outcomes: Let's talk about high-sensitivity
cardiac troponin I
F. Applea, N. Millsb
Hennepin Healthcare/Hennepin County Medical Center, University of
Minnesota, Minneapolis, USA
b
Royal Inﬁrmary of Edinburgh, UK

a

1. ‘Laboratory Medicine's Role in Appropriate Clinical Utilization of
High-Sensitivity Cardiac Troponin Assays’ (Prof. Fred Apple).
2. ‘Clinical Interpretation of High-Sensitivity Cardiac Troponin Assays
in the Emergency Department’ (Prof. Nicholas Mills).
This workshop will address laboratory practice recommendations
for the implementation of high-sensitivity cardiac troponin into
clinical practice. The role of high-sensitivity cardiac troponin will
address early, rapid rule-out strategies and safety performance at 30day outcomes as well as carefully deﬁning and differentiating
myocardial injury and myocardial infarction along the Fourth
Universal Deﬁnition of Myocardial Infarction guidelines.
Learning objectives
1. Educate why cardiac troponin is a biomarker used to detect
myocardial injury.
2. Teach how to apply clinical and laboratory strategies using highsensitivity cardiac troponin assays that will improve the ability for
an early rule out of myocardial injury/infarction and early, safe
discharge with substantial cost savings.
3. Deﬁne a framework for establishing high-sensitivity cardiac troponin
assays into laboratories through clinical partnership and appropriate
test utilization, with the goal of improving patient outcomes.

doi:10.1016/j.cca.2019.03.660

EduW 9 - Monday 20 May - 14.45-15.45
Validation of
measurement

chemiluminescent

assays

for

hormones

M. Plebani
Department of Laboratory Medicine University Hospital, Padova, Italy
In order to guarantee that the performance characteristics claimed
by the manufacturer are achieved when the system is introduced into
laboratory routine, a veriﬁcation and/or validation process must be
undertaken according to ISO 15189:2012 requirements (Sections
5.5.1.2 and 5.5.1.3). Aim of the present study was to propose a working
pathway for the introduction of new chemilumionescent immunoassays (Snibe, Shenzhen, China) into clinical laboratory practice according
to the ISO15189:2012 standard, through the examples of 17-hydroxy
progesterone (17OHP), dehydroepiandrosterone sulfate (DHEA-S) and
vitamin D (25-OH Vit D. For quantitative methods, the internal
procedure allows for the veriﬁcation of at least imprecision and
trueness. CLSI EP15 was used as guideline for this study and for data
elaboration. For 17OHP, DHEA-S and vit. D, the imprecision veriﬁcation
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was satisfactory, the imprecision obtained by the laboratory in terms of
total imprecision always being less than the claimed total imprecision. In
only one case total upper veriﬁcation limit (UVL) was calculated (IQC
level 1 of new-17OHP), and UVLWL (10,3%) was less than the total CV% of
the laboratory (8,9%). The trueness veriﬁcation was satisfactory for all the
EPs, except for the second material of new-17OHP, since the means
obtained by the laboratory were included in the veriﬁcation interval (VI).
The comparison studies between the new and well consolidate methods
demonstrated a signiﬁcant correlation. The Passing-Bablok regression
analysis obtained for 17OHP was new-17OHP = 0.61x r-17OHP + 0.71
with 95% conﬁdence intervals (CI) for the slope from 0.56 to 0.67 and for
the intercept, from 0.51 to 0.89. For DHEA-S, the equation was newDHEA-S = 1.44x r-DHEA-S + 0.25 with the 95% CI for the slope from
1.36 to 1.52, and 0.06 to 0.51for the intercept. Regression for vit.D was
new-vit.D = 0.99x r-vit.D + 12.17, with the 95% CI for the slope ranging
from 0.89 to 1.12, and for the intercept, from 8.31 to 17.36. However, we
found a lack of harmonization among measurement units used, kit
manufacturers and EQA providers reporting concentrations in a variety of
units. Even in the case of vit.D, for which harmonisation has been
achieved, levels were expressed in SI units (nmol/L) or not (ng/mL). On
evaluating DHEA-S, three ways (μmol/L, μg/dL, mg/L) were used to report
concentrations, thus obfuscating data elaboration. Harmonization of SI
units must therefore be considered mandatory. In conclusion, the
validation pathway needs to meet the technical requirements of
metrological traceability, veriﬁcation, results comparability and reference
intervals deﬁnition, while taking into account feasibility, by balancing
available resources and patient safety.

doi:10.1016/j.cca.2019.03.661

EduW 10 - Monday 20 May - 14.45-15.45

Randox Laboratories Limited will present its unique, proprietary,
multiplexing, biochip array technology and how this has been
applied to development of the stroke array, which facilitates
simultaneous determination of GSTP-Pi, NDKA, PARK7, GFAP, DDimer, IL-6 and H-FABP in a single plasma sample. Furthermore, it
will present the dedicated, Evidence biochip analyzer platform, on
which this array will be made available, the technical performance
characteristics of the array and some preliminary data demonstrating
clinical utility of the array as a stroke diagnostic.
doi:10.1016/j.cca.2019.03.662

EduW 11 - Monday 20 May - 16.00-17.00
Sysmex Caresphere – The smart way of optimizing your laboratory in the digital age
M. Carsten
Sysmex Europe GmbH, Germany
Better healthcare relies more than ever on continuous optimization of laboratory processes, operational productivity and service
efﬁciency in diagnostics. Sysmex Caresphere digital solutions help
your lab to perform in a new way. The Caresphere digital platform
introduces a smart way of managing and optimizing the performance
and quality in your laboratory. Caresphere lab performance dashboards empower lab managers and key operators to control
workﬂows in real-time, across multiple sites anywhere, anytime.
Caresphere quality control applications are designed to make
accreditations simpler and easier for your lab. The new Caresphere
platform is set up to include a growing suite of applications to
facilitate smart data-driven decisions and services for your lab in the
digital age.

Development and clinical evaluation of an automated multianalyte biochip array for rapid stroke diagnosis
doi:10.1016/j.cca.2019.03.663
E. Harte
Randox Laboratories Ltd, United Kingdom
Stroke is the second leading cause of death globally (WHO). Acute
ischaemic stroke, which accounts for 87% of all stroke cases, can be
treated by thrombolysis and early administration (within 3–4 h of
symptoms onset) can help limit stroke damage and disability.
However, inappropriate administration of thrombolytic therapy can
cause serious adverse effects, including intracranial haemorrhage.
Hence, there is an unmet clinical need for a rapid and highly
sensitive test that will complement existing CT scanning approaches
and facilitate the deﬁnitive identiﬁcation of ischaemic stroke
patients. Previous studies have reported Glutathione S-TransferasePi (GST-Pi), Nucleoside Diphosphate Kinase A (NDKA), Parkinson
Protein 7 (PARK7), Glial Fibrillary Acidic Protein (GFAP), D-Dimer,
Interleukin 6 (IL-6) and Heart Fatty Acid Binding Protein (H-FABP) as
plasma markers for early diagnosis of stroke and for differentiation
between ischaemic and haemorrhagic stroke. The aim of this study
was to develop a biochip array for the simultaneous determination of
these seven biomarkers in a single plasma sample.
An array of chemiluminescent sandwich immunoassays was
developed for application to the fully automated Evidence Evolution
analyzer. The capture antibodies were immobilised on the biochip
surface at discrete test sites. Plasma samples from stroke patients on
admission (within 6 h of onset of neurological symptoms) and
controls were analyzed. The Mann-Whitney t-Test was applied to
determine statistical signiﬁcance (p b .05) of the results.

EduW 12 - Monday 20 May - 16.00-17.00
Ease-of-use without compromise in clinical LC-MS/MS
P. Van Overwalle
Market Development, Thermo Fisher Scientiﬁc, United States of America
Through the presentation you'll hear various aspects of easy-to-use
fully automated clinical LC-MS/MS and accuracy of the CascadionTM
25-Hydroxy Vitamin D assay*. Experiences from a panel of industry
experts, a clinical LC-MS/MS subject matter experts trained on the
Thermo Scientiﬁc Cascadion SM Clinical Analyzer*, and clinical
laboratories in Europe using the system will be highlighted.
Learning objectives:
1. Discover how easy is to implement LC-MS/MS technology in a
clinical lab.
2. Find the accuracy of the Cascadion 25-Hydroxy Vitamin D assay*.
3. Learn more about the Cascadion SM Clinical Analyzer* through
clinical laboratory experiences.
* Product is IVD/CE marked but not 510(k)-cleared and not yet
available for sale in the U.S. Availability of product in each country
depends on local regulatory marketing authorization status.
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doi:10.1016/j.cca.2019.03.664

EduW 13 - Monday 20 May - 16.00-17.00

efforts achieved, there are still some factors that should be properly
addressed.
doi:10.1016/j.cca.2019.03.666

Transforming care delivery with the ultimate core laboratory
a

b

J.L. Bedini , A. Buno Soto
a
Hospital Clinic de Barcelona, Spain
b
Hospital Universitario La Paz, Madrid, Spain
Today, clinical decisions rely on laboratory results more than ever
before. However at the same time, laboratories are under increasing
pressure to expand their capabilities by processing higher workloads
faster and more predictably, reducing downtime and expanding test
menus to meet clinicians' needs. Conversely, reduced reimbursements and scarcity of qualiﬁed laboratory professionals require labs
to become more efﬁcient by reducing costs, using fewer staff,
reducing their turnaround time, better managing requests for STAT
testing and maximizing the productivity of every square meter of
space. In this challenging environment, laboratories have to ﬁnd
innovative solutions to “do more with less” and which will enable
them to transform care delivery to provide better patient care and
outcomes.
Learning Objectives:
• Understand how laboratories can improve productivity by focusing
on automated and value-add activities.
• Learn how to successfully combine a STAT laboratory with routine
work.
• Learn how to design experiments and metrics to assess new
instruments and reagents performances in real-world lab
environments.

Zenit PRO: Analytical evaluation of the system on Zenit HEp-2
slides. How the use of a completely automated system can
streamline the complete IIF protocoL
M. Fabris
Azienda Sanitaria Universitaria Integrata di Udine, Italy
The Zenit PRO system by A. Menarini Diagnostics is a fully
automated instrument for autoimmune laboratories performing
indirect immune ﬂuorescence (IIF) assays that streamlines the
complete IIF protocol, from slide processing to reading and
interpretation of results.
An evaluation of ANA by IIF on Zenit HEp-2 slides was performed
on Zenit PRO using a set of selected positive samples with nuclear
patterns at different titles (from 1:80 to 1:5120), selected ANA
positive patients with cytoplasmic pattern at different titers (from
1:80 to 1:640) and selected negative samples. Next to this a set of
routine samples was also processed on the machine.
Results were analyzed to evaluate analytical performances
(repeatability, linearity, accuracy, carry-over), correlation with the
in-house method (Inova Diagnostics), operating procedures and TAT.
doi:10.1016/j.cca.2019.03.667

EduW 15 - Monday 20 May - 16.00-17.00
Optilite workﬂow efﬁciency

doi:10.1016/j.cca.2019.03.665
R. Cartwright
Department of Pathology, Scunthorpe General Hospital, UK
EduW 14 - Monday 20 May - 16.00-17.00
IFA attempts of standardization from the manufacturing point of
view and from a routine daily lab work
P. Carulla I. Sanmartí
R&D Autoimmunity Department, Biosystems S.A. Barcelona, Spain
The appearance of quantitative technologies in the routine of
clinical laboratories, such as enzyme-linked immunosorbent assay
(ELISA), predicted the end of immunoﬂuorescence assay (IFA)
techniques. However, far from being outdated, IFA is still the major
method used for the screening of autoantibodies in autoimmune
disease diagnosis, thanks to the abundance and complexity of the
antigenic substrates.
There are many factors that may inﬂuence the variability of the
results (e.g., the nature of the antigens, sample processing or image
interpretation). In order to reduce this variability, many actors have
moved forward with different approaches to harmonize those
factors. Among them, the promotion of external quality assessment
programs (EQAS), the automation of performance and reading of the
IFA and the creation of the ﬁrst international consensus on
antinuclear antibodies staining patterns (ICAP). Despite of all the

The reorganisation of any pathology service must provide an
improvement in the utilisation of available resources to maximise on
the added value that highly qualiﬁed staff can deliver. Over the last
decade the increased automation of analysers together with
improvements in IT infrastructure has revolutionised the core
laboratory. Such automation allows laboratories to deliver improved
quality, higher volume testing whilst improving staff efﬁciency and
added value to the service stakeholder.
Through the implementation of Optilite (The Binding Site), we
were able to capitalise on the latest technology in specialized
protein testing and use it to deliver lean principles to the
immunology department. The Optilite platform was chosen as it
promised to improve reliability with both faster testing and start up
times.
The Implementation of the Optilite solution allowed an opportunity to redesign the service and streamline productivity thereby
freeing up the time of qualiﬁed skilled staff. The redeployment of
skilled staff enabled signiﬁcant impact through vital improvements
in other parts of the laboratory supporting the principles of the ‘lean
laboratory’. Enhancements were also observed in productivity (i.e.
minimal maintenance time, testing speeds, reliability etc.), direct
costs (e.g. reagents) and quality of results to deliver improved
patient outcomes.
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In conclusion, based on our long experience with other protein
systems, our study shows that the Optilite solution delivered on
multiple levels and has provided us with an opportunity to future
proof our service for many years to come.

Sepsis is a complex and severe syndrome associated with a
dysregulated immune response against infection, affecting N30
million patients worldwide.11WHO https://www.who.int/sepsis/en/.
Detection in emergency department and early therapeutic intervention can reduce the mortality associated with sepsis.

doi:10.1016/j.cca.2019.03.668

The place of Optilite system in a decision making-based laboratory department
I. Infusino
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
Restructuring the clinical laboratory service in a healthcare
system provides the occasion to create a decision making-based
laboratory department, where a core laboratory should perform ﬁrstline tests and satellite laboratories should execute specialized tests.
In this contest, a specialized laboratory section dealing with protein
disorders may conduct speciﬁc investigations cooperating with care
teams of hematology, internal medicine and neurology for the
evaluation and management of important medical conditions,
including monoclonal gammopathies, complement disorders and
neurological disease. The Optilite system (The Binding Site) encompasses the most advanced technology available in special protein
analysis to a neatly compact, cutting-edge and bench-top analyzer.
Placed in our satellite laboratory evaluating protein disorders, this
platform is used for the measurement of specialized tests for
diagnosis and monitoring of plasma cell disorders, such as serum
free light chains (sFLC), for the diagnosis of complement system
alterations (i.e., hereditary or acquired angioedema), such as C1inhibitor esterase (C1-INH) and C1q, and for the evaluation of
neurological disorders (e.g. multiple sclerosis), such as immunoglobulins and albumin in serum and cerebrospinal ﬂuid. We check the
performance of the Optilite system for sFLC determination in our
clinical setting by comparing it with speciﬁcations for bias and
imprecision derived from biological variation of these measurands.
Accordingly, the Optilite shows a good method alignment suitable
for sFLC interpretation using ﬁxed cut-offs, even if a further
improvement in the assay reproducibility is probably needed to
fulﬁl the stringent analytical performance speciﬁcations derived from
biology. Measurements of C1-INH and C1q are fully automated and
this permits to develop a highly specialized complement analysis in
clinic and improve diagnostics. Finally, in a recent multicentre study
we showed that the Optilite fulﬁlled the pre-set criteria of quality in
the immunoglobulin measurements. Based on our long experience
with other measuring systems, the Optilite solution adapted to a
specialized laboratory evaluating protein disorders undoubtedly
represents a signiﬁcant step forward.

doi:10.1016/j.cca.2019.03.669

EduW 16 - Tuesday 21 May - 12.30-13.30
Early sepsis indicator—A novel sepsis biomarker: Clinical performance and case studies
M. Plebani
Department of Laboratory Medicine, University Hospital of Padova,
Padova, Italy

The hematology laboratory has a vital role to play in rapidly
identifying septic patients or those who are at high risk of
developing sepsis. Recently, a new sepsis biomarker, the Early Sepsis
Indicator, became available on a routine hematology analyzer from
Beckman Coulter: DxH 900.
In this workshop, the latest results on clinical performance of the
new sepsis biomarker will be presented. Additionally, case studies
demonstrating individual beneﬁts will be discussed.
doi:10.1016/j.cca.2019.03.670

EduW 17 - Tuesday 21 May - 12.30-13.30
Risk stratiﬁcation of general practice patients using hs troponin I
A. Shah
University of Edinburgh, United Kingdom
High Sensitive Troponin I (hsTnI) assay have changed the way
clinicians evaluate patients with acute coronary syndrome. They
have inﬂuenced rule out pathways and have been incorporated in
the last two deﬁnitions of myocardial infarction produced by the
global task force. Increasing evidence now suggests its role in non
acute conditions both in stable cardiac disease and in the
assymptomatic general population.

doi:10.1016/j.cca.2019.03.671

Health economic evaluation of using high sensitivity troponin I
for cardiovascular risk prediction in the BiomarCaRE cohort
N. Makarova
University Medical Center Hamburg Eppendorf (UKE), University Heart
Center Hamburg, Clinic for General and Interventional Cardiology,
Hamburg, Germany
Cardiovascular disease (CVD) has become the single most
important cause of non-communicable diseases worldwide and is
estimated to account for one third of all deaths, almost 18 million in
2012. CVD amounted to 106 billion Euro in Europe in 2009 which
reﬂects 9% of the total health care expenditures in the EU. Disease
prevention strategies rely on assessment tools such Systematic
Coronary Risk Estimation (SCORE) tool that estimates a risk for
future fatal CVD events from risk factors such as age, sex, smoking
status, systolic blood pressure, total cholesterol or high-density
lipoprotein (HDL) ratio. The SCORE project was initiated by the
European Society of Cardiology (ESC) to develop a risk scoring
system for use in the clinical management of cardiovascular risk in
European clinical practice, to inform clinical decision making for
medication, to encourage lifestyle changes. In recent years the
cardiac speciﬁc biomarker high-sensitivity troponin I (hsTnI) has
become available and has been demonstrated to detect very low
levels of troponin in nearly every study participant.
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The collaborative BiomarCaRE consortium, an FP7 funded project
with a focus on cardiovascular biomarker research across Europe.
BiomarCaRE brings together large-scale epidemiological and clinical
data and biomaterial resources across Europe and diverse expertise
in epidemiology, clinical research, data and sample management,
clinical chemistry, molecular biology, and biostatistics. It comprises
21 well-established prospective European population-based cohort
studies, most of which were previously harmonized in the MORGAM
Project, four cohorts of diseased subjects and four clinical trials with
over 300,000 participants and a follow-up of over three million
persons years and storage of selected biomaterial of all participants
in one central BiomaCaRE laboratory (University Heart Center
Hamburg). This large individual-based database provides a unique
opportunity to investigate the performance of established and novel
biomarkers for cardiovascular risk assessment across Europe.
In the BiomarCaRE project we demonstrated that adding a
person's value of hsTnI to the SCORE model led to improvements in
discrimination (C-index) and net re-classiﬁcation (NRI) for clinical
endpoints. Although C-index and NRI are useful measures to
understand the incremental prognostic value of a biomarker, a
person will not directly beneﬁt from improvements in a prognostic
test or model unless it leads to changes in decision-making and
patient management.
In this workshop we will discuss the evaluation by means of
simulation whether a change in risk classiﬁcation would lead to a
change in management and affects long-term outcome as well as the
estimation of the cost-effectiveness by adding hsTnI to the SCORE
information.
Adding a person's hsTnI value to the established SCORE model
improves more accurate risk prediction. Guiding more individuals to
the appropriate management would effect a reduced risk of CVD.
Consecutive it would be a cost-saving and cost-effective alternative
compared to the well-known SCORE.
doi:10.1016/j.cca.2019.03.672

Tackling hepatitis C Elimination – Are we ﬂying blind?
J.V. Lazarus
Barcelona Institute for Global Health (ISGlobal), Hospital Clínic,
University of Barcelona, Spain
The World Health Organization (WHO) published its ﬁrst Global
Health Sector Strategy on Viral Hepatitis in May 2016. The following
year WHO reported that only about 20% of people with chronic
hepatitis C virus (HCV) were thought to be aware of their disease,
and only a small fraction of those diagnosed are receiving treatment.
WHO describes these and global hepatitis B virus (HBV) estimates as
“preliminary”.
To remedy the situation, national governments need to do much
more to meet their monitoring responsibilities in relation to viral
hepatitis, a group of diseases that claims more lives annually than
HIV or malaria do. Without reliable information about the extent of
the problem, and about the impact of interventions to mitigate the
problem, it is not possible for health systems to determine how to
best allocate their always-limited resources. Large knowledge gaps
regarding disease epidemiology and intervention coverage may seem
to be characteristic of resource-limited countries. However, some of
the most afﬂuent countries in the world are unprepared to carry out
the kind of evidence-based decision-making that will be required to
achieve the goal of eliminating viral hepatitis as a public health
threat by 2030.

This problem is partly reﬂective of how HCV infection manifests –
often with a decades-long asymptomatic period during which liver
deterioration progresses unnoticed. Yet monitoring the disease is not
the greatest obstacle to progress against the global the epidemic. The
greatest obstacle is government inaction, as reﬂected by the fact that
globally less than half of all WHO Member States report having viral
hepatitis strategies or plans and only 12 are on track for elimination.
Eliminating HCV as a public health threat is feasible – but only with
greater attention to health systems. This presentation will review the
main components of a people-centred health systems approach to
viral hepatitis elimination.
doi:10.1016/j.cca.2019.03.673

EduW 18 - Tuesday 21 May - 12.30-13.30
New generation biomarkers of infection
E. Galliera
Collaboration research with IRCCS Galeazzi Orthopaedic Institute, Milan,
Italy
Post-operative prosthetic joint infection (PJI) is the most common
cause of failure of total joint arthroplasty, but a gold standard for PIJ
diagnosis is still lacking. Among the scenario of infections diagnosis,
an emerging molecule is Presepsin, the soluble fraction of CD14,
recently described as a powerful diagnostic tool, to detect sepsis and
to discriminate of sepsis severity.
Among the scenario of infections diagnosis, an emerging molecule
is Presepsin, the soluble fraction of CD14, recently described as a
powerful diagnostic tool, able not only to detect sepsis but also to
discriminate different grade of sepsis severity. Presepsin is a fraction
of the soluble form of CD14, which is shedded from monocytes
surface during inﬂammatory response and then released into blood.
Therefore, Presepsin can be used a circulation marker of infection,
but so far little is known about the mechanism of this sCD14 fraction
shedding. A better understanding the mechanism of action of
Presepsin in the inﬂammatory response, and its correlation with
other inﬂammatory mediators could improve the diagnostic potential and clinical application of Presepsin.
Recent unpublished results of our group showed a marked
increase of Presepsin in Prosthetic Joint Infection patients compared
to aseptic prosthesis loosening, indicating that this molecule can be a
powerful marker of early PJI detection. In particular, in PJI patients
we observed a correlation of Presepsin with the two main
inﬂammatory markers, IL-6 and CRP, a the monocyte –speciﬁc
chemokine CCL2, suggesting a possible mechanism of action of
Presepsin involving this chemokine and other related inﬂammatory
mediators. Moreover, in a recently published study, we showed a
speciﬁc involvement in PJI of the soluble form of the Toll Like
Receptor TLR2, acting in the recognition and response to Gram
positive bacteria. There is a strict interaction between the soluble
form of CD14 and the receptor TLR2, suggesting a possible
mechanism of action of Presepsin the response to Gram positive
bacteria infection.
A connection between Toll like receptors, monocytes, inﬂammatory cytokines such as IL-1 and IL-6 and the chemokine CCL2, in the
mechanism of action of Presepsin could be represented by the new
infection marker TREM-1. TREM-1 is related to different aspects of
the inﬂammatory response: TREM-1 is involved in TLR signaling,
acting as an “ampliﬁer of inﬂammatory response”, it is overexpressed on monocytes in parallel with CD14 in septic condition,

Abstracts / Clinica Chimica Acta 493 (2019) S763–S776

then it is shedded from monocytes by the action of the metalloprotease MMP-9 and then it induces the inﬂammatory cytokines
IL-1, IL-6, TNFa and CCL2 [9, 12]. The overexpression of CD14 and its
shedding a soluble form during inﬂammatory response is also
correlated with another infection marker, SuPAR, the soluble
urokinase plasminogen activating receptor. Our group recently
described that suPAR, similarly to Presepsin, has a good diagnostic
value in PJI detection and, moreover, it correlates with the same
inﬂammatory cytokines and cytokines of Presepsin, suggesting that
this two molecules could act together in the inﬂammatory host
response to infection.
Another emerging serum marker of infection is the hemoglobin
(Hb) scavenger receptor, CD163. This is a macrophage-speciﬁc
protein and the upregulated expression of this receptor is one of
the major changes in the macrophage switch to alternative activated
phenotypes in inﬂammation. Accordingly, a high CD163 expression
in macrophages is a characteristic of tissues responding to inﬂammation. In addition to this biological role in inﬂammation, CD163 is a
potential inﬂammation biomarker and a therapeutic target. The
biomarker form of CD163 is the soluble plasma CD163 that arises
from the increased shedding of CD163 mediated by the tumor
necrosis factor-〈 (TNF-〈) cleaving enzyme.
The aim of this project was to investigate of the mechanism of
action of Presepsin in the inﬂammatory response, in particular
investigating the inﬂammatory mediators involved such as the
cytokines CCL2 and the inﬂammatory cytokines, IL-6. The diagnostic
and prognostic value of Presepsin on PIJ was also investigated
correlating Presepsin values with other emerging infection marker
such as TREM-1, CD-163 and SuPAR, OPN, and MMP-9 involved in
the progression of PJI.
(100 selected patients undergoing prosthesis revision was
enrolled and subdivided into: 48 patients having bacterial infection
and 52 patient with no infection (aseptic loosening of the implant))
Presepsin has a greater diagnostic value than CRP and IL-6 in the
diagnosis of PJI, OPN, CCL2, TLR2 and SuPAR displayed good
diagnostic values in PJI, while CD163, TREM-1 and MMP-9 displayed
very low diagnostic potential.
Presepsin can be considered a useful tool for the diagnosis and
clinical monitoring of PJI, supported by a panel of new inﬂammatory
makers involved in monocyte/macrophage mediated inﬂammatory
response such as TLR2, OPN, CCL2 and SuPAR.

opportunity associated with the digitization of healthcare information. This session will describe the trends and advances in the
digitization of healthcare information, advanced analytics and
machine learning technologies that will lead to valuable decision
support applications that can improve the quality, efﬁciency and cost
of healthcare. The speaker will discuss how labs will be impacted by
these trends and provide examples of digital diagnostic applications
that are already being utilized or explored today.

doi:10.1016/j.cca.2019.03.675

Value based innovation in heart failure patient management
A. Leon-Justel
Hospitalario de Huelva, Spain
The emphasis of laboratory medicine research over the XXth
century has been focused on improving performance within the
laboratory. Although all this work has been extremely valuable and
has improved laboratory efﬁciency, it has not often addressed the
question of clinical effectiveness - the question of whether testing
improves patient outcome. Laboratory in the 21st century needs to
provide valuable information that improves patient outcome.
Understanding of the value of laboratory medicine and the various
factors that inﬂuence it is of paramount importance to ensuring that
the service is provided and used optimally to improve patient care
and that resources (technological, ﬁnancial, and human) are not
wasted, inappropriately deployed, or unwisely constrained. The
presentation proposes an application case of value-based innovation
in heart failure. In this case net value is maximized by increasing the
beneﬁts and reducing cost in heart failure patients and shows how
laboratory medicine professionals should play a leading role in
improving patient value. This model requires effective collaboration
with clinicians, and a determination to accept patient outcome and
patient experience as the primary measure of laboratory
effectiveness.

doi:10.1016/j.cca.2019.03.676
doi:10.1016/j.cca.2019.03.674
EduW 20 - Tuesday 21 May - 12.30-13.30
EduW 19 - Tuesday 21 May - 12.30-13.30
Secreted phospholipases A2 and cardiovascular risk
Reinventing healthcare
L. Engelen
REshape Center Radboudumc, the Netherlands
We are experiencing a period of remarkable progress in science
and medicine. Keeping up with this progress is a challenge for
researchers, physicians and patients alike. It is becoming increasingly
difﬁcult to navigate the wealth of healthcare information, identify
relevant data and draw meaningful conclusions. The answer and our
future is Digital Diagnostics. These changes represent a great
opportunity for laboratories. Building on an expertise in the
diagnostic science and technology and leveraging an understanding
of medicine, the clinical laboratory's value to the healthcare system
and role in patient care can be elevated by embracing the

S. Hammond
Randox Laboratories Ltd, United Kingdom
In Europe, Coronary Heart Disease, Stroke and other cardiovascular complications are responsible for 40 to 50% of all deaths in men
and women. This talk will provide an insight into a relatively new
family of enzymes, called secreted phospholipase A2, and their
growing interest as biomarkers for the prediction of cardiovascular
risk.

doi:10.1016/j.cca.2019.03.677
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EduW 21 - Tuesday 21 May - 14.45-15.45
Novel multiplex
comparison

molecular

diagnostics:

A

cross-platform

M. Crockard
Randox Laboratories Ltd, United Kingdom
Recent advances in multiplex molecular testing, such as those used by
Randox Laboratories Ltd. have facilitated syndromic screening of clinical
specimens in one test. Implementation of molecular multiplexing allows
rapid, comprehensive patient assessment, which can inform patient care
pathways and, by identifying speciﬁc causal agents of infection, allow
tailored (or no) medical intervention. Randox will be launching two new
molecular platforms in 2019, enabling fully automated diagnostics of up
to 44 different tests from a single patient sample.

preeclampsia (PE) is essential for best clinical practice and maternal/fetal
care. PE is caused by an imbalance of the pro- and antiangiogenic factors
placental growth factor (PlGF) and soluble fms-like tyrosine (sFlt-1),
respectively. Accumulating evidence indicates that sFlt-1 and PIGF can
aid in the diagnosis as well as an aid in the prediction for PE. This
workshop will help you understand:
• Current methodologies for prenatal screening
• Role of biomarkers and NIPT in screening for fetal chromosomal
aneuploidies
• What is preeclampsia the role of biomarkers in its diagnosis.

doi:10.1016/j.cca.2019.03.680

EduW 24 - Tuesday 21 May - 14.45-15.45
doi:10.1016/j.cca.2019.03.678
New trends in clinical diagnostic

EduW 22 - Tuesday 21 May - 14.45-15.45
Gaining insight with revealing technology: From infection to
inﬂammation and immune response
R. Jammal
Sysmex Europe GmbH, Germany
Morphological examination has always been the main key
unlocking information about cells. Nonetheless, ﬂuorescence technology has stepped into play, revealing information that the naked
eye could not possibly foresee. Sysmex proudly presents the power
of its ﬂuorescence technology to unveil crucial information for
hematology as well as for urinalysis, thereby formulating the
complete picture in cases of inﬂammation and infection.

doi:10.1016/j.cca.2019.03.679

C.D.J. Susana
Central Laboratory, Euroﬁns Megalab, Spain
Lacking space and human resources is one of the main problems
for laboratories nowadays, how to work in an efﬁcient way is the key
concerned to every lab manager.
The speech will brieﬂy introduce how much efﬁciency the new
CLIA solution technology brings to labs.
doi:10.1016/j.cca.2019.03.681

EduW 25 - Tuesday 21 May - 14.45-15.45
What's new in multiple myeloma diagnosis: From Sebia FLC
clinical validation to software assisted interpretations of serum
protein electrophoresis proﬁles
D.H. Jacobsc, D.A. Dolcib, D.T. Dejoiea
Biochemical Laboratory, University Hospital of Nantes, France
b
Clinical Pathology Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
c
Radboud University Medical Center, Nijmegen, the Netherlands

a

EduW 23 - Tuesday 21 May - 14.45-15.45
Evolving role of biomarkers in prenatal care
E. Gratacósa, M.L. Hortasb
a
BCNatal Maternal-Fetal Medicine, Hospital Clínic, Hospital Sant Joan de
Deu, University of Barcelona
b
Hospital Costa de Sol, Spain
Prenatal care plays an integral role in ensuring the health and wellbeing of both mother and child. Biomarkers play an important role in
monitoring pregnancies to provide efﬁcient prenatal risk assessment and
to facilitate early detection of preeclampsia. Prenatal screening for Down
syndrome (trisomy 21) is well established and widely used globally. It is
used to establish an overall risk score based on several factors: the
mother's age at the projected time of birth, ultrasound measurement of
fetal nuchal translucency (NT), and serologic measurement of pregnancy-associated plasma protein A (PAPP-A) and free beta human
chorionic gonadotropin (fβhCG) serum. Maintenance of high standards
of both ultrasound and ﬁrst trimester biochemistry is crucial for the
quality of screening. The development of new techniques such as noninvasive prenatal testing (NIPT) offer additional screening options for
aneuploidies. The rapid and accurate diagnosis and prognosis of

1Introduction, by Dr. Hans JACOBS, Radboud University Medical
Center, The Netherlands
Multiple Myeloma is a complex pathology requiring from the
diagnosis standpoint different assays, in order to insure an optimal
disease management. Sebia being a key actor in Myeloma diagnosis,
provides continuously evolving tools responding to the laboratories
needs, from results accuracy to expertise and productivity. The aim
of this workshop is to present updates on the 2 centerpieces of
myeloma diagnosis assays: Serum Protein electrophoresis (SPE) and
Free Light Chains (FLC) quantiﬁcation.

2The diagnosis of protein disorders in a decision making-based
laboratory department, by Dr. Alberto DOLCI - Clinical Pathology
Unit, ASST Fatebenefratelli-Sacco, Milan, Italy
To face the growing workload, associated with the general
economic constraint, clinical laboratories have moved towards
consolidation and network formation. To avoid the risk of being
commoditized, a clinical decision making-based laboratory department,
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where ﬁrst-line tests are rapidly performed in a core laboratory and
immediately reported to clinical users, and tests requiring a specialized
knowledge are carried out in dedicated sections with the objective of
enhancing patient care, should be built up. One of these satellite sections
is dealing with the diagnosis of protein disorders (DPD), exploiting
serum protein electrophoresis (SPE), together with immunotyping (IT)
and immunoﬁxation electrophoresis (IFE) for typing monoclonal
components (MC) in both serum and urine. Our DPD section serves a
network of four hospitals with a daily workload of about 200 SPE. SPE
reviewing for MC detection (with the goal of do not missing any) and
follow-up of monoclonal gammopathies (MG) requires time, scientiﬁc
knowledge and clinical expertise. To improve the efﬁciency of this
process, two years ago we introduced in our workﬂow an expert system
integrated into the software managing SPE patterns (Phoresis Sebia),
based on a neural network and decision tree algorithm that automatically review, both qualitatively and quantitatively, SPE proﬁles. We
experienced this system as a helpful and efﬁcient method for
autovalidation of normal SPE patterns, which represent approximately
30% of our daily requests. This permits saving time with immediate
reporting of normal SPE proﬁles, allowing laboratory professionals to
focus on the management and interpretation of altered SPE patterns.
The veriﬁcation of a MC requires indeed the execution of additional tests
necessary to diagnose which MG has determined the presence of the MC
detected at the SPE, to stratify the risk of disease progression and, in case
of myeloma, to deﬁne the stage. In particular, in our DPD section in the
presence of doubtful SPE patterns, a reﬂex IT is always performed, which
allows completing the SPE reporting with high diagnostic accuracy in a
very short time (~15 min). However, due to the intrinsic limitations of
immunosubtraction, the technique applied for IT on the instrumentation for SPE used in our laboratory (CAPILLARYS 2, Sebia), the operating
algorithm generates, in case of further interpretative doubts, a manual
high-resolution agarose gel IFE.

3Clinical validation of the new sebia FLC on a population of
Multiple Myeloma patients, by Dr. Thomas DEJOIE - Biochemical
Laboratory, University Hospital of Nantes, France
Serum free light chain (FLC) measurement has become a pivotal
marker for the management of multiple myeloma (MM), from
diagnosis, monitoring disease and treatment to detecting relapse. At
the same time, several analytical challenges have been reported and
are still not resolved. Recently, Sebia has developed a new assay
based on ELISA technology, Sebia FLC. In this presentation, the
clinical performances of Sebia FLC in comparison to the Freelite assay
for the management of MM will be presented.
177 patients from the IFM DFCI 2009 trial were enrolled in this
study, with a total of 368 samples analyzed. At baseline, concordance
of the involved to non-involved FLC ratio was evaluated. During
therapy and follow-up, comparison of the disease response assessments according to IMWG criteria was performed for both light chain
MM (LCMM) and intact immunoglobulin MM (IIMM). For relapse
evaluation, the agreement between Freelite and Sebia FLC to detect an
increase in the difference between FLC (dFLC) was evaluated.
doi:10.1016/j.cca.2019.03.682

EduW 26 - Tuesday 21 May - 16.00-17.00
Plasma calprotectin: A promising early biomarker for the
diagnosis of bacterial infections and sepsis
A. Havelka
Gentian AS, Moss, Norway

The rapidly growing problem with antibiotic resistance has
resulted in demands for more speciﬁc and restrictive use of
antibiotics. Biomarkers with ability to diagnose an infection in early
stage and distinguish between bacterial and viral infection could
possibly reduce overuse of antibiotics.
Calprotectin is one of the most abundant proteins in the cytosol of
neutrophil granulocytes, where it accounts for 40–50% of the total
protein content [1]. It is released upon activation of neutrophils [2] as
a part of the early response to bacterial infection.
The ability to predict and detect an infection as early as possible,
can aid in a therapeutic decision making and add information about
diagnosis and risk stratiﬁcation, which again can reduce the
morbidity and mortality, and improve patient outcome. This is
especially important in the differentiation between systemic inﬂammatory response syndrome (SIRS) and sepsis. An early diagnosis of
sepsis, and hence an early onset of the appropriate therapy is crucial
for the patient outcome [3,4].
The educational workshop will focus on the role of calprotectin in
early diagnosis of bacterial infections and its performance in
differentiation between sepsis and non-infectious causes of systemic
inﬂammation.
The rapid turn-around-time of a plasma/serum calprotectin test
based on the particle enhanced turbidimetric method combined with
the early release of calprotectin upon inﬂammation and/or infection
suggest that calprotectin is a promising biomarker with widespread
clinical use.
References
[1]I. DaleM.K. FagerholI. NaesgaardPuriﬁcation and partial characterization of a highly immunogenic human leukocyte protein, the L1
antigenEur. J. Biochem.1341198316
[2]A. VoganatsiA. PanyutichK.T. MiyasakiR.K. MurthyMechanism of
extracellular release of human neutrophil calprotectin complexJ.
Leukoc. Biol.7012001130134
[3]A. KumarD. RobertsK.E. WoodDuration of hypotension before
initiation of effective antimicrobial therapy is the critical determinant
of survival in human septic shockCrit. Care Med.346200615891596
[4]R.P. DellingerM.M. LevyA. RhodesSurviving Sepsis campaign:
international guidelines for management of severe sepsis and septic
shock, 2012Intensive Care Med.3922013165228
doi:10.1016/j.cca.2019.03.683

EduW 27 - Tuesday 21 May - 16.00-17.00
Reporting reliable patient results: From analytical goals to risk
management
J. Diaz-Garzónb, C. Parvina
a
Bio-Rad Laboratories, United States of America
b
Hospital Universitario La Paz, Madrid, Spain
A reliable patient result is a result that has measurement error
that does not exceeds the allowable error, TEa. The deﬁnition of the
Tea is the ﬁrst step to design the Quality control strategy, and Tea
based on Biological variation is the most widely mode used, in
accordance to the 2014 Milan Consensus.
A method has been deﬁned, using the CLSI EP23-A: Laboratory
Quality Control Based on Risk Management risk model, for using a
quality control strategy, test method performance, and test method
reliability to compute the predicted probability of patient harm from
erroneous test results
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The predicted probability of patent harm is compared to the
acceptable level of probability of patient harm to determine if the
risk of patient harm has been adequately managed.
Computing a Risk Management Index (RMI) based on the ratio of
predicted probability patient harm and the acceptable probability of
patient harm makes it easy to assess acceptable risk management. An
RMI δ 1 indicates managed risk. An RMI N 1 indicates unmanaged risk.
doi:10.1016/j.cca.2019.03.684

EduW 28 - Tuesday 21 May - 16.00-17.00
FLC kappa and lambda testing in CSF to support in diagnosis of
neurological diseases
A. Dressela, H. Hegenb
Carl-Thiem-Klinikum, Germany
b
Medical University Innsbruck, Austria

a

Early treatment of multiple sclerosis or neuroborreliosis is
desirable to limit neuro-degenerative activity. However, early clinical
symptoms are unspeciﬁc. Imaging and laboratory diagnostic testing
can aid in diagnosis.
Multiple sclerosis (MS) as well as neuroborreliosis induce an
intrathecal immunoglobulin production, paralleled by an increase of
free light chain (FLC) synthesis in cerebrospinal ﬂuid (CSF).
Determination of oligoclonal bands (OCB) in CSF is part the
recommended CSF test panel, which is a manual, qualitative and
non-standardized method. Testing with automated FLC kappa and
lambda index can aid in the early diagnosis: (1) pre-screening
through the determination of FLC kappa index may help to reduce
the number of OCB testing and (2) an elevated FLC lambda index
points to a possible borrelia infection, which requires conﬁrmation
by speciﬁc methods for borrelia antibodies.
Learning Objectives:
• Understand how FLC kappa and lambda testing in CSF can help in
diagnosis of neurological diseases.
• Learn how determination of FLC kappa index can reduce the
number of OCB testing.
• Learn about the association of FLC lambda index with neurobereliosis.

doi:10.1016/j.cca.2019.03.685

EduW 30 - Tuesday 21 May - 16.00-17.00
Add specialty to your routine: reviewing a new anti-Mullerian
hormone assay and the ﬁrst complete panel for fully automated
biomarker testing in Alzheimer's disease
S. van den Berga, D. Alcoleab
a
Diagnostic Endocrinology Laboratory, Erasmus MC, Department of
Clinical Chemistry (AKC), Rotterdam, the Netherlands
b
Adjunto del Servicio de Neurología, Sant Pau Memory Unit, Servicio de
Neurología, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain
Fujirebio is a leader in providing in vitro diagnostics testing
solutions, and a pioneer in automated chemiluminescence methods.
This educational workshop will review newly developed assays in two
different areas, namely the Anti-Mullerian Hormone test and a complete
panel for Alzheimer's disease biomarkers on the LUMIPULSE G platform.

1. 1 The Lumipulse G AMH assay was launched by Fujirebio Europe
in the ﬁrst half of 2019. The assay is based on a two-step
sandwich immunoassay concept. The workshop will present
detailed insight into the low range performance, which may be
particularly interesting in prediction of ovarian reserve, time to
menopauze and may aid in the diagnosis and follow up of
ovarian cancer
2. 2 Under the INNOTEST® brand name, Fujirebio pioneered in the
ﬁeld of neurodegenerative disease testing by commercializing the
ﬁrst in vitro diagnostic biomarkers for Alzheimer's disease. The
steadily growing acceptance of the clinical value of Alzheimer
biomarkers, coupled with the expectation of new therapies, sets
the stage for the fully automated processing of cerebrospinal ﬂuid
(CSF) samples. The Lumipulse G pTau 181 and β-Amyloid 1–40
assays, launched in November 2018, are the latest additions to
Fujirebio's fully automated Alzheimer product line and complement the previously launched Lumipulse G Total Tau and βAmyloid 1–42 assays. These assays are intended to measure βAmyloid1–42, β-Amyloid1–40, total Tau and pTau181 in CSF.
Altogether, these four CSF markers support the diagnosis of
Alzheimer's disease, with the β-Amyloid1–42/β-Amyloid1–40
ratio additionally being able to reduce the effect of inappropriate
pre-analytics. The workshop will review the performance of
Fujirebio's Alzheimer biomarker panel available on the LUMIPULSE
G automated analyzers.
doi:10.1016/j.cca.2019.03.686

EduW 31 - Wednesday 22 May - 12.30-13.30
Effective patient management through early diagnosis and
treatment
F.C. Valencianoa, E.C. Torresb
a
Director Laboratory Unilabs, BR Salud Central Clinical Laboratory
Hospital Infanta Soﬁa, Spain
b
Department of Training and Quality Care, SAMUR-Civil Protection,
Madrid, Spain
Workshop Summary:
This workshop will address:
1. The beneﬁts of performing the A/C ratio in the systematic analysis
of urine for early detection of kidney diseases, and the impact on
the biochemical analysis in the laboratory, with the CLINITEK
Novus® Urine Analyzer, also available on the Atellica® 1500
Automated Urinalysis System.11Not available for sale in U.S.
Product availability varies by country.
2. The importance of conducting clinical analysis in emergency
medical interventions with protocols developed by the SAMUR
emergency service of the city of Madrid leveraging patient-side
testing with the epoc® Blood Analysis System.
Learning objectives:
1. Understand the value of automating the A/C ratio in systematic
urinalysis with the goal of improved overall patient management,
and the impact on laboratory processes.
2. List the beneﬁts of clinical analysis via patient-side testing to
improve early patient management. Deﬁne protocols for implementation in emergency medical interventions.

doi:10.1016/j.cca.2019.03.687
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EduW 32 - Wednesday 22 May - 12.30-13.30
Point-of-care testing: Right sample in the right place, with the
right result
A. Ahuja
Medical Affairs, Preanalytical Systems, BD Life Sciences, India
With current changes in the delivery of patient care, there is a
focus on delivering efﬁcient and accurate diagnostics at the bedside
with point-of-care testing (POCT). This workshop describes the
everyday challenges in the use of POCT from laboratory, nursing and
medical perspectives, together with the role that BD, through their
innovation pipeline, may play to impact the preanalytical phase in
POCT.

doi:10.1016/j.cca.2019.03.688

EduW 33 - Wednesday 22 May - 12.30-13.30
The clinical use and performance of high-sensitivity (hs) cardiac
troponin assays with the ESC 0–1 hour algorithm: Overcoming
challenges in implementation
F. Applea, J. Boeddinghausb
Hennepin Healthcare, Hennepin County Medical Center, United States
of America
b
University Hospital Basel, Switzerland

a

After an introduction of the IFCC recommendations for the hs
Cardiac Troponin assays, the following aspects related to the
implementation of hs Cardiac Troponin assays will be discussed:
1. The beneﬁts and potential limitations of the 0–1 h algorithm.
2. Overcoming challenges in validating and implementing such
algorithm.
3. The hs Cardiac Troponin assays clinical performance with this
algorithm observed in studies.

doi:10.1016/j.cca.2019.03.1637

EduW 34 - Wednesday 22 May - 12.30-13.30
Immunoassay interferences: Facts, insights and a pragmatic
approach
N.K. Tran
UC Davis Medical Center, USA
Interfering substances serve as confounding factors in laboratory
testing. These interfering substances may be endogenous or exogenous in nature. Endogenous interferences could be due to the
patient's physiologic state. Alternately, common exogenous interferences include medications and environmental factors. Immunoassays
are inherently susceptible to a variety of interfering substances.
Fibrin, heterophilic antibodies, metabolite cross reactivity, and
medications, are just a few examples. Implementing a proactive
process augmented by patient/physician education, and quantifying

prevalence of interferences in a population are core principles that
help laboratorians successfully prevent and/or address immunoassay
interferences. UC Davis Health implemented these principles in
addressing immunoassay biotin interference. An education program
was implemented to help physicians understand the signiﬁcance of
biotin interference for affected immunoassay tests, while patients
were educated to avoid taking supplements the day before getting
blood drawn. A surveillance program was also implemented to
determine the prevalence of biotin in the patient population. Data
from the electronic health records (EHR) were mined for patients
who self-reported taking biotin, and biotin measured in thyroid
stimulating hormone (TSH) and cardiac troponin T (cTnT) specimens. Results indicated very few (89.5%) patients self-reported
taking biotin, and of the 10.5% that did, the biotin doses were b 10
mg/day. These results reinforced further by biotin levels measured in
TSH and cTnT samples where mean (SD) concentrations were 6.6
(4.1) ng/mL and 1.5 (0.97) ng/mL respectively. All specimens
presented with biotin concentrations far below interference thresholds for TSH and cTnT. Lastly, a proactive process utilizing EHR
notiﬁcations analogous to pharmacy “drug-drug” interaction alerts
should employ to identify patients with suspected medication
interference. In conclusion, immunoassay interferences represent
an ongoing challenge in laboratory medicine. Biotin interference,
although popularized in the media, remains uncommon compared to
more frequent interferences such as ﬁbrin and heterophilic antibodies. A single approach for addressing immunoassay interference is
insufﬁcient. Developing a proactive system to identify interferences
before testing is performed, knowing each hospital's population and
the prevalence of known interferences, and educating the public on
interferences is instrumental in successfully navigating these
challenges.

doi:10.1016/j.cca.2019.03.1638

The clinicians' approach to immunoassays results
L. Giovanella
Ospedale San Giovanni 650, Bellinzona, Switzerland
A wide range of analytes measured by immunoassay including
hormones, tumor markers, drugs, cardiac troponin and microbial
serology may be affected by interferences. In turn, interferences may
lead to the misinterpretation of a patient's results by the laboratory
and the wrong course of treatment being given by the physician.
Consequently, it is only through better communication between
clinicians and laboratory scientists that diagnostic misadventures are
going to be avoided.
1. Laboratory scientists and manufacturers need to educate clinicians
about the limitations of assay performance and the potential for
inaccurate results.
2. Clinicians should notify the laboratory when ordering tests on
patients known or at risk for having interfering antibodies or other
potential causes of interference.
3. Clinicians should also consult with a laboratory scientist whenever
test results do not ﬁt the clinical picture. In such cases, further
testing can be arranged to investigate the accuracy of the results.
4. Laboratories should put processes in place to detect, test and
report suspected interferences and laboratorians should confer
with the clinicians whenever the possibility of interference is
identiﬁed by the screening mechanisms.
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Conclusions: Hopefully, through this improved collaborative
dialog between laboratory scientists and clinicians, diagnostic
dilemmas and inappropriate testing and therapy can be avoided.

preventive treatment to reduce the spread of the TB in a costeffective approach.
doi:10.1016/j.cca.2019.03.1641

doi:10.1016/j.cca.2019.03.1639
Liaison quantiferon-TB gold plus: Automation in LTBI testing
EduW 35 - Wednesday 22 May - 12.30-13.30
From niche to full automation – State of the art management for
workﬂow optimization
A. Havelkaa, P. Van Rheenend, L. Germagnolic, L. Bestmannb, M.
Redondoe
a
Gentian Diagnostics AB, Sweden
b
Medisupport Switzerland, Switzerland
c
Synlab Italy, Italy
d
University of Groningen, the Netherlands
e
Viollier AG, Switzerland
Fecal calprotectin shows an excellent clinical performance as a
surrogate biomarker for the assessment of chronic intestinal
inﬂammation. In patients presenting with abdominal pain and
discomfort, it is used to distinguish organic from functional disease.
Over time, fecal calprotectin has become an established biomarker
for clinical routine. Its application is recommended in various
guidelines published by inﬂuential institutions such as the NICE
and the ECCO. In addition, the follow-up of diagnosed IBD patients
for therapy guidance is gaining increasing relevance. Thus laboratories worldwide are challenged by raising demands for fecal
calprotectin testing.
At the educational workshop, we will discuss the key aspects and
challenges of the analytical workﬂow, including pre-analytics and
the implementation of state of the art technologies combined with
strategies for modern sample management.

C. Labdon
Southampton General Hospital, Southampton, UK
QuantiFERON-TB Gold Plus is an Interferon-gamma releasing
assay based on the incubation of whole blood samples in speciﬁc M.
tuberculosis-antigen coated Blood Collection tubes, eliciting CD4+
and CD8+ T-cells sensitized to M. tuberculosis release inﬂammatory
cytokines in response to the antigen stimulation.
Among these cytokines, the most stable is interferon-gamma
which can be detected and quantitated with speciﬁc interferongamma in-vitro immunoassays.
Recently, DiaSorin realeased in the CE market the new automated
chemiluminescence-based immunoassay LIAISON QuantiFERON-TB Gold
Plus that can be easily integrated in the current lab routine, making Latent
TB testing more accessible to the European healthcare system.
The Microbiology Lab of the Southampton General Hospital was
among the ﬁrst laboratories worldwide to implement the new assay
as a routine test for TB diagnosis, showing a good correlation with
the reference ELISA QuantiFERON Gold Plus assay from QIAGEN, but
with simpliﬁed workﬂow and shorter turnaround time.
doi:10.1016/j.cca.2019.03.1642

EduW 39 - Wednesday 22 May - 14.45-15.45

doi:10.1016/j.cca.2019.03.1640

Turboﬂow online sample extraction and multi-channel LC-MS/MS
as versatile tools for clinical research laboratories

EduW 37 - Wednesday 22 May - 14.45-15.45

M. Brambilla
University Department of Laboratory Medicine, Desio Hospital, Desio,
Italy

Latent tuberculosis and TB control today
J. Zellweger
Swiss Lung Association, Bern, Switzerland
Latent Tuberculosis Infection (LTBI) is a global health threat
estimated to affect about one quarter of the World's population. LTBI
carriers undergo 10% lifetime risk of developing active TB with high
mortality rates, especially in high-risk categories such as HIV coinfected patients, immunocompromised and immunosuppressed
individuals, elderly people and children.
Proper screening and preventive treatment strategies are today
possible to help achieve the 95% active TB reduction goal set by the
WHO within 2035. Three levels of intervention are possible today:
diagnosis and treatment of active disease, detection and preventive
treatment of people infected, and proper measures to isolate and
limit the transmission from infected subjects to healthy individuals.
Screening strategies based on the century-old intradermal
Tuberculin Skin Test (TST), and the recently available standardized
laboratory interferon-gamma releasing assays (IGRAs) can help
identify LTBI in high risk categories, and adiminister proper

Liquid chromatography coupled to tandem mass spectrometry is
gaining momentum in clinical research laboratories. The opportunity
for simultaneous quantiﬁcation of large panels of analytes, the
minimal cross-reactivity and the higher level of speciﬁcity are only a
few advantages of this technique when compared to traditional
immunoassay approaches. TurboFlow online sample extraction
allows to reduce time-consuming ofﬂine sample preparation to a
minimum and to improve the sensitivity of the analytical method.
The use of a multi-channel LC system may signiﬁcantly improve the
overall throughput of the assay by taking advantage of the idle times
of the mass spectrometer while running the same method on the
different channels in a staggered-injection mode. As an alternative,
different channels can utilize different combinations of columns and
mobile phases, giving the opportunity to queue signiﬁcantly different
assay in the same unattended acquisition session. The impact of
these features on the LC-MS/MS quantiﬁcation of steroids in plasma,
immunosuppressants in whole blood and drugs of abuse in whole
blood has been evaluated and will be presented.
Learning objectives
1. Implementation of LC-MS/MS in a clinical research laboratory.
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2. TurboFlow online sample extraction to reduce ofﬂine sample
preparation to a minimum and improve the sensitivity of your
mass spectrometer.
3. The impact of a multi-channel front-end on the throughput and
ﬂexibility of your laboratory.

doi:10.1016/j.cca.2019.03.1643

Identiﬁcation of hemoglobinopathies and thalassemias - A
prospective study of up to 5.000 newborn samples for clinical
research
T. Wiesinger
Wien, Austria
The early diagnosis of hemoglobin disorders such as sickle cell
anemia (SCD) or Thalassemias are gaining importance owing to
increased carrier-frequencies worldwide, especially in urban areas
(e.g. 1 in every 2.500 newborns in Berlin are born with these
disorders).[1] Since the composition of hemoglobin (fetal to adult) is
affected by the age of the patient, a reliable strategy enabled by a
robust workﬂow to address this challenge, was developed and tested
in a prospective study (5.000 samples) for clinical research.
Introduction
Over decades, a set of genetic disorders related to hemoglobin
(Hb) were characterized and classiﬁed into two main groups (1)
Hemoglobinopathies and (2) Thalassemias. These rare diseases
mainly contain a mutation in one or both Hb-® chains or a
misbalanced ratio between the 〈/® chains. Besides the identiﬁcation
of Hb S in homozygous form, Hb variants (e.g. Hb C, D, and E) or ®Thalassemia with co-inherited Hb S are the most clinical relevant
types. Due to single mutations in the beta chain, these variants differ
only by 1 Da for the entire protein, which results in resolution issues
in analysis by mass spectrometry for ion species with high m/z ratios
(N15+).[2],[3].
Methods
Since the switch from fetal to adult hemoglobin, within the ﬁrst
weeks after birth, represents an additional biological challenge, a
“conﬁrmation strategy” was investigated by extracting Dried Blood
Spots (DBS) with a trypsin containing extraction solution for a
speciﬁc time period. The obtained solutions of the intact Hb protein
and the corresponding tryptic digest are applied to detect all clinical
relevant Hb mutations as well as ®-Thalassemia positive donor
samples. In this study, a high resolution accurate mass spectrometer
(HRAM-MS) was used for performing analysis.
Results
In a prospective study, up to 5.000 samples were analyzed by our
high throughput screening method (2 min/sample) and the observed
data were compared with the traditional HPLC method. In contrast to
this well-established HPLC protocol, our HRAMMS method is faster
(FIA injection- no chromatographic separation), robust and can be

implemented into National Newborn Screening Programs without
any elaborate sample preparation.
Conclusion
Within the ﬁrst set of donor samples, the observed data have
correlated well with the gold standard HPLC method. Additionally
and as a part of our ongoing work, donor samples that showed
deviating results of HRAM-MS vs. HPLC method were collected and
will be genetically conﬁrmed.
doi:10.1016/j.cca.2019.03.1644

EduW 40 - Wednesday 22 May - 14.45-15.45
Procalcitonin testing: Diagnostic performance linked to safe
management of bacterial infections
J. Ordóñez
Hospital de Sant Pau, Clinical Biochemistry Universitat Autònoma,
Barcelona, Spain
Early detection and treatment of bacterial infection is crucial for
more judicious use of antibiotics as well as better outcome.
Procalcitonin (PCT) has become a marker of broad routine use, both
for differential diagnosis of bacterial infection as well as for antibiotic
stewardship. Depending on the clinical background and setting
various PCT cut-offs and algorithms have been established and
validated in clinical studies. Particularly for guidance of antibiotic
treatment a signiﬁcant number of randomized controlled interventional trials have been published demonstrating that PCT-based
algorithms can be used to safely guide prescription and duration of
AB treatment on a patient-individual base. Today a range of PCT
assays is available in the market raising the question for the
laboratory to which extend it is possible to transfer the clinical cutoffs established mainly with BRAHMS PCT sensitive Kryptor, when
other assays are used. The session will provide an overview on the
assay performance aspects that are of particular relevance for the
clinical use of the marker procalcitonin and how to test the utility of
other available tests before introducing into clinical practice.
Learning objectives
After this session, participants will be able to:
1. Understand the way Procalcitonin is used to support clinical
decisions in the hospital departments.
2. Know which clinical cut-offs and algorithms are relevant and how
they are used.
3. Understand the impact of the technical quality of PCT assays for
the clinical utility of the marker.
4. Recognize the critical performance criteria for procalcitonin tests
and how to assess them before introducing a test into clinical
routine.

doi:10.1016/j.cca.2019.03.1645

