
Published in Association with the European Federation of Clinical Chemistry and
Laboratory Medicine (EFLM)

CCLM is the offi cial journal of the Association of Clinical Biochemists in Ireland (ACBI), the Austrian Society of Laboratory Medicine and Clinical Chemistry 

(ÖGLMKC), the German Society for Clinical Chemistry and Laboratory Medicine (DGKL), the Hungarian Society of Laboratory Medicine (MLDT), the 

Royal Belgian Society of Laboratory Medicine (RBSLM), the Italian Society of Clinical Biochemistry and Clinical Molecular Biology (SIBioC), the 

Portuguese Society of Clinical Chemistry, Genetics and Laboratory Medicine (SPML), the Slovenian Association for Clinical Chemistry and Laboratory 

Medicine (SZKKLM) and the Spanish Society of Laboratory Medicine (SEQC). CCLM is affi liated with the Australasian Association of Clinical Biochemists 

(AACB) and Société Francaise de Biologie Clinique (SFBC).

CLINICAL 
CHEMISTRY AND 
LABORATORY 
MEDICINE

EDITOR-IN-CHIEF

Mario Plebani

Padova, Italy

ASSOCIATE EDITORS

Giuseppe Lippi

Reviews Editor

Verona, Italy

Philippe Gillery

Reims, France

Ronda Greaves

Bundoora, Australia

Karl J. Lackner

Mainz, Germany

Bohuslav Melichar 

Olomouc, Czech Republic

Deborah A. Payne

Denver, CO, USA

Peter Schlattmann

Jena, Germany

EDITORIAL BOARD

Ivan Brandslund

Odense, Denmark

Janne Cadamuro

Salzburg, Austria

Etienne Cavalier

Liege, Belgium

Sail Chun

Seoul, Korea

Pradeep Kumar Dabla

New Delhi, India

Vincent De Guire

Montreal, Canada

Vincent Delatour

Paris, France

Eleftherios P. Diamandis

Toronto, Canada

Rajiv T. Erasmus

Stellenbosch, South Africa

Emmanuel Favaloro

Westmead, Australia

Julien Favresse, 

Brussels, Belgium

Juan M. Guerrero

Seville, Spain

João Tiago Guimarães

Porto, Portugal

Liam Heaney

Loughborough, UK

Brandon M. Henry, 

Cincinnati, OH, USA

Markus Herrmann

Graz, Italy

Martin Hersberger

Zurich, Switzerland

Johannes J.M.L. Hoffmann 

Nuenen, Netherlands

Zhi-De Hu

Hohhot, P.R. China

Berend Isermann

Magdeburg, Germany

Joannes F.M. Jacobs, 

Nijmegen, Netherlands

Petr Jarolim

Boston, MA, USA

Graham Jones

Darlinghurst, NSW, Australia

János Kappelmayer

Debrecen, Hungary

Peter Kavsak

Toronto, Canada

Christos Kroupis

Athens, Greece

Leslie Charles Lai

Kuala Lumpur, Malaysia

Michael Laposata

Galveston, TX, USA

Tze Ping Lo

Singapore

David Meyre

Hamilton, Canada

Yesim Ozarda

Bursa, Turkey

Tomris Özben

Antalya, Turkey

Vladimir Palicka

Hradec Králové,

Czech Republic

Mauro Panteghini

Milan, Italy

Geraldo Picheth

Curitiba, Brazil

Ted E. Schutzbank, 

San Diego, CA, USA

Ana-Maria Simundic

Zagreb, Croatia

Grazyna Sypniewska 

Bydgoszcz, Poland

Michael Vogeser

Munich, Germany

Maria Alice V. Willrich

Rochester, MN, USA

MANAGING EDITOR

Heike Jahnke

Berlin, Germany



  ABSTRACTED/INDEXED IN     Analytical Abstracts; Baidu Scholar; Biobase; Cabells Journalytics; CABI (over 50 subsections); Case; Chemical 

Abstracts Service (CAS) - CAplus; Chemical Abstracts Service (CAS) - SciFinder; CNKI Scholar (China National Knowledge Infrastructure); 

CNPIEC - cnpLINKer; Dimensions; EBSCO (relevant databases); EBSCO Discovery Service; EMBASE; Genamics JournalSeek; Google Scholar; 

ICAP Alcohol Information Databases; Japan Science and Technology Agency (JST); J-Gate; Journal Citation Reports/Science Edition; JournalGuide; 

JournalTOCs; KESLI-NDSL (Korean National Discovery for Science Leaders); Medline; Meta; Microsoft Academic; MyScienceWork; Naver 

Academic; Naviga (Softweco); Norwegian Register for Scientifi c Journals, Series and Publishers; Pathway Studio; Primo Central (ExLibris); 

ProQuest (relevant databases); Publons; PubMed; PubsHub; QOAM (Quality Open Access Market); ReadCube; Reaxys; SCImago (SJR); SCOPUS; 

Semantic Scholar; Sherpa/RoMEO; Summon (ProQuest); TDNet; TEMA Technik und Management; Text Mining; Ulrich's Periodicals Directory/

ulrichsweb; WanFang Data; Web of Science - Biological Abstracts; Web of Science - BIOSIS Previews; Web of Science - Current Contents/Life 

Sciences; Web of Science - Prous Science Integrity; Web of Science - Science Citation Index; Web of Science - Science Citation Index Expanded; 

WorldCat (OCLC); Yewno Discover. 

CCLM is the offi cial journal of the Association of Clinical Biochemists in Ireland (ACBI), the Austrian Society of Laboratory Medicine and Clinical 

Chemistry (ÖGLMKC), the German Society for Clinical Chemistry and Laboratory Medicine (DGKL), the Hungarian Society of Laboratory Medicine 

(MLDT), the Royal Belgian Society of Laboratory Medicine (RBSLM), the Italian Society of Clinical Biochemistry and Clinical Molecular Biology (SIBioC), 

the Portuguese Society of Clinical Chemistry, Genetics and Laboratory Medicine (SPML), the Slovenian Association for Clinical Chemistry and Laboratory 

Medicine (SZKKLM) and the Spanish Society of Laboratory Medicine (SEQC). CCLM is affi liated with the Australasian Association of Clinical Biochemists 

(AACB) and Société Francaise de Biologie Clinique (SFBC). 

The publisher, together with the authors and editors, has taken great pains to ensure that all information presented in this work (programs, applications, 

amounts, dosages, etc.) refl ects the standard of knowledge at the time of publication. Despite careful manuscript preparation and proof correction, errors 

can nevertheless occur. Authors, editors and publisher disclaim all responsibility for any errors or omissions or liability for the results obtained from use of 

the information, or parts thereof, contained in this work.

The citation of registered names, trade names, trademarks, etc. in this work does not imply, even in the absence of a specifi c statement, that such names 

are exempt from laws and regulations protecting trademarks etc. and therefore free for general use.

ISSN 1434-6621 ∙ e-ISSN1437-4331 ∙ CODEN CCLMFW

All information regarding notes for contributors, subscriptions, Open access, back volumes and orders is available online at www.degruyter.com/cclm. 

RESPONSIBLE EDITOR(S) Prof. Dr. Mario Plebani, Università di Padova, Dipartimento di Medicina di Laboratorio, Azienda Ospedaliera di 

Padova, Via Nicolo Giustiniani 2, 35131 Padova, Italy. Tel.: +390 (0)49 821 2792, Fax: +390 (0)49 663 240, e-mail: mario.plebani@unipd.it

PUBLISHER Walter de Gruyter GmbH, Berlin/Boston, Genthiner Str. 13, 10785 Berlin, Germany

JOURNAL COORDINATOR Heike Jahnke, De Gruyter, Genthiner Str. 13, 10785 Berlin, Germany, Tel.: +49 (0)30 260 05 – 220, 

Fax: +49 (0)30 260 05 – 325, e-mail: heike.jahnke@degruyter.com

RESPONSIBLE FOR ADVERTISEMENTS Markus Kügel, De Gruyter, Rosenheimer Str. 143, 81671 Munich, Germany. Tel.: +49 (0) 89 76 902-424, 

e-mail:  anzeigen@degruyter.com

© 2021 Walter de Gruyter GmbH, Berlin/Boston, Germany

TYPESETTING TNQ Technologies, Chennai, India

PRINTING Franz X. Stückle Druck und Verlag e.K., Ettenheim

COVER ILLUSTRATION Research lab © Eisenhans. Permission to use the image on the cover granted by Fotolia LLC.

Offenlegung der Inhaber und Beteiligungsverhältnisse gem. § 7a Abs. 1 Ziff. 1, Abs. 2 Ziff. 3 des Berliner Pressegesetzes: Die Gesellschafter der Walter

de Gruyter GmbH sind: Cram, Gisela, Rentnerin, Berlin; Cram, Elsbeth, Pensionärin, Rosengarten-Alvesen; Cram, Dr. Georg-Martin, Unternehmens-

Systemberater, Stadtbergen; Cram, Maike, Wien (Österreich); Cram, Jens, Mannheim; Cram, Ingrid, Betriebsleiterin, Tuxpan/Michoacan (Mexiko); 

Cram, Sabina, Mexico, DF (Mexiko); Cram, Silke, Wissenschaftlerin, Mexico DF (Mexiko); Cram, Björn, Aachen; Cram, Berit, Hamm; Cram-

Gomez, Susana, Mexico DF (Mexiko); Cram-Heydrich, Walter, Mexico DF (Mexico); Cram-Heydrich, Kurt, Angestellter, Mexico DF (Mexico); 

Duvenbeck, Brigitta, Oberstudienrätin i.R., Bad Homburg; Gädeke, Gudula, M.A., Atemtherapeutin/Lehrerin, Tübingen; Gädeke, Martin, Student, 

Ingolstadt; Gomez Cram, Arturo Walter, Global Key Account Manager, Bonn, Gomez Cram, Ingrid Arlene, Studentin, Mexico, DF (Mexiko), Gomez 

Cram, Robert, Assistant Professor. Sondon UK, Lubasch, Dr. Annette, Ärztin, Berlin; Schütz, Dr. Christa, Ärztin, Mannheim; Schütz, Sonja, Diplom.-

Betriebswirtin (FH), Berlin; Schütz, Juliane, Berlin; Schütz, Antje, Berlin; Schütz, Valentin, Mannheim; Seils, Dorothee, Apothekerin, Stuttgart; Seils, 

Gabriele, Journalistin, Berlin; Seils, Christoph, Journalist, Berlin; Siebert, John-Walter, Pfarrer, Oberstenfeld; Anh Vinh Alwin Tran, Zürich (Schweiz), 

Tran, Renate, Mediatorin, Zürich (Schweiz).



Contents

Editorials

Denis Horgan
EU health policy is on the brink of a spectacular
own-goal that will harm patients and hamper
innovation 1
Refers to article on p 33

Eleftherios P. Diamandis, Karl J. Lackner andMario Plebani
Theranos revisited: the trial and lessons learned 4

Reviews

Emmanuel J. Favaloro, Leonardo Pasalic and
Giuseppe Lippi
Review and evolution of guidelines for diagnosis of
COVID-19 vaccine induced thrombotic thrombocytopenia
(VITT) 7

Aldo Clerico, Alberto Aimo and Massimiliano Cantinotti
High-sensitivity cardiac troponins in pediatric
population 18

Opinion Papers

Christa Cobbaert, Ettore D. Capoluongo, Florent J.L.A.
Vanstapel, Patrick M.M. Bossuyt, Harjit Pal Bhattoa,
Peter Henrik Nissen, Matthias Orth, Thomas Streichert,
Ian S. Young, Elizabeth Macintyre, Alan G. Fraser and
Michael Neumaier
Implementation of the new EU IVD regulation – urgent
initiatives are needed to avert impending crisis 33

Yoshihiko Araki, Yoshiki Miura and Hiroshi Fujiwara
Exploration of novel biomarkers for hypertensive
disorders of pregnancy by comprehensive analysis of
peptide fragments in blood: their potential and
technologies supporting quantification 44

General Clinical Chemistry and Laboratory
Medicine

Kobe Vercruysse, Stijn Lambrecht and Matthijs Oyaert
Total lab automation: sample stability of clinical
chemistry parameters in an automated storage and
retrieval module 52

Jacquelien J. Hillebrand, Li Zhou, Marilee A. Marcinkus,
Maria Datwyler, Susan H. Gawel, Frans Martens,
Gerard J. Davis and Annemieke C. Heijboer
Instability of corticotropin during long-term
storage – myth or reality? 60

Rubén Gómez Rioja, Monserrat Ventura, María Antonia
Llopis, Josep Miquel Bauça, Andrea Caballero Garralda,
Mercedes Ibarz, Debora Martinez, Carolina Gómez,
Paloma Salas Gómez-Pablos, Isabel García del Pino,
Jose Delgado, Juan Jose Puente and Iciar Marzana
External quality assessment of serum indices: Spanish
SEQC-ML program 66

Sieglinde Zelzer, Caroline Le Goff, Stéphanie Peeters,
Chiara Calaprice, Andreas Meinitzer, Dietmar Enko,
Walter Goessler, Markus Herrmann and Etienne Cavalier
Comparison of two LC-MS/MS methods for the
quantification of 24,25-dihydroxyvitamin D3 in patients
and external quality assurance samples 74

Katharina Habler, Anne-Sophie Kalla, Michael Rychlik,
Mathias Bruegel, Daniel Teupser, Susanne Nährig,
Michael Vogeser and Michael Paal
Isotope dilution LC-MS/MS quantification of the
cystic fibrosis transmembrane conductance regulator
(CFTR) modulators ivacaftor, lumacaftor, tezacaftor,
elexacaftor, and their major metabolites in human
serum 82

Hematology and Coagulation

Jue Shi, Run-Qing Mu, Pan Wang, Wen-Qing Geng,
Yong-Jun Jiang, Min Zhao, Hong Shang and Zi-Ning Zhang
The development of autoverification system of
lymphocyte subset assays on the flow cytometry
platform 92

Cancer Diagnostics

William Maclean, Zahida Zahoor, Shane O’Driscoll,
Carolyn Piggott, Martin B. Whyte, Timothy Rockall,
Iain Jourdan and Sally C. Benton
Comparison of the QuikRead go® point-of-care faecal
immunochemical test for haemoglobin with the FOB Gold
Wide® laboratory analyser to diagnose colorectal cancer
in symptomatic patients 101

Clin Chem Lab Med 2022 | Volume 60 | Issue 1



Daniel Martin Klotz, Theresa Link, Maren Goeckenjan,
Pauline Wimberger, Anna R. Poetsch, Nikolai Jaschke,
Lorenz C. Hofbauer, Andy Göbel, Tilman D. Rachner and
Jan Dominik Kuhlmann
Evaluation of circulating Dickkopf-1 as a prognostic
biomarker in ovarian cancer patients 109

Cardiovascular Diseases

Fabio Angeli, Paolo Verdecchia, Stefano Savonitto,
Sara Cavallini, Andrea Santucci, Stefano Coiro,
Rocco Sclafani, Clara Riccini, Stefano De Servi and
Claudio Cavallini
Soluble CD40 ligand and outcome in patients with
coronary artery disease undergoing percutaneous
coronary intervention 118

Diabetes

Anders Abildgaard, Cindy Søndersø Knudsen,
Lise Nørkjær Bjerg, Sten Lund and Julie Støy
Lot variation and inter-device differences contribute
to poor analytical performance of the DCA
Vantage™ HbA1c POCT instrument in a true clinical
setting 127

Infectious Diseases

Simone Caruso, Elena Aloisio, Alberto Dolci and
Mauro Panteghini
Lipase elevation in serumof COVID-19 patients: frequency,
extent of increase and clinical value 135

Acknowledgment 143

Online Only Content

https://www.degruyter.com/view/j/cclm.2022.60.issue-
1/issue-files/cclm.2022.60.issue-1.xml

Letters to the Editors

Giuseppe Lippi, Fabian Sanchis-Gomar and
Brandon M. Henry
Presepsin value predicts the risk of developing severe/critical
COVID-19 illness: results of a pooled analysis e1

Massimo Franchini, Carlo Mengoli, Beatrice Caruso,
Roberto Petilino, Alessia Ballotari and Claudia Glingani
Measuring accuracy of the neutralizing activity of
COVID-19 convalescent plasma e4

Sara Capiau, Joris R. Delanghe and Pieter M. De Kesel
Evaluation of reference intervals for classical and
alternative pathway functional complement assays e7

Jianing Jin, Yiqin Cui, Yi Hong, Dongming Zhou, Ni He,
Zhifeng Mao and Shanshan Mao
Reference values for plasma neurofilament light chain in
healthy Chinese children e10

Clément Aveneau, Claire Hourregue, Emmanuel Cognat,
Julien Dumurgier, Hugo Vanderstichele,
Eugeen Vanmechelen, Henrik Zetterberg, Jacques Hugon,
Kaj Blennow, Claire Paquet and Elodie Bouaziz-Amar
Cerebrospinal fluid neurogranin in Alzheimer’s
disease studies: are immunoassay results
interchangeable? e13

Anneke C. Muller Kobold, Ido P. Kema,
Janneke Dijck-Brouwer, Karin Koerts, Michiel Weening,
Twan Storteboom, Jenny E. Kootstra-Ros, Martijn van
Faassen and Ineke J. Riphagen
Pepsin pretreatment corrects underestimation of
25-hydroxyvitamin D measurement by an automated
immunoassay in subjects with high vitamin D binding
protein levels e18

Wilma Potze,Michel J. Vos, Henk Engel and Joan Doornebal
A conspicuous reduced plasma creatinine: the first
presenting sign of Waldenstrom
macroglobulinemia e21

Huaizhou Wang, Yi Zhou, Liling Lin, Rongrong Zhu,
ChengWen He and Yanghua Qin
Effect of non-linearity on rheumatoid factor assay in
Beckman system IMMAGE800 e25

Clin Chem Lab Med 2022 | Volume 60 | Issue 1


	Prelims_cclm_2021
	CCLM_60_1_toc

