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Abstract 

Objectives: Sweat chloride  testing  (SCT)  is  the mainstay  for  the diagnosis of cystic  fibrosis  (CF) and 

biomarker in the evaluation of CFTR‐modifying drugs. To be a reliable and valid tool, analytical variance 

(CVA) must be minimized. However, external quality assessments have revealed significant 

deviations in routine clinical practice. Our goal was to identify and quantify technical errors through 

proficiency testing and simulations. 

Methods: Chloride concentrations of three blinded samples (each as triplicates) were measured in 9 

CF centers using a chloridometer in a routine setting. Technical errors were simulated and quantified 

in a series of measurements. We compared imprecision and bias before and after a counseling session 

by evaluating coefficients of variation (CV), adherence to tolerance  limits, and  inter‐rater variability 

coefficients. 

Results: Pipetting errors resulting in changes in sample volume were identified as the main source of 

error with deviations up to 41%. After the counseling session, the overall CVA decreased from 7.6 to 

5.2%, the pass rate  increased from 67 to 92%, and the  inter‐rater variability diminished. Significant 

deviations continued to be observed in individual centers. 

Conclusions: Prevention of technical errors in SCT decreases imprecision and bias. Quality assurance 

programs must be established in all CF centers, including staff training, standard operating procedures, 

and proficiency testing. 

 

*Corresponding author: Dr. Freerk Prenzel, Department of Pediatrics, 
University of Leipzig Medical Center, Leipzig, Germany, 
Phone: +0049 341 97 26838, E-mail: freerk.prenzel@uniklinikleipzig. 
de. https://orcid.org/0000-0002-2838-593X 
Uta Ceglarek, Institute of Laboratory Medicine, Clinical Chemistry and 
Molecular Diagnostics, University of Leipzig Medical Center, Leipzig, 
Germany 
Ines Adams, Department of Pediatrics, University of Magdeburg, 
Magdeburg, Germany 
Jutta Hammermann, Children’s Hospital, Technical University 
Dresden, Dresden, Germany 
Ulrike Issa, Department of Pediatrics, University of Halle, Halle/Saale, 
Germany 
Gerhild Lohse, Department of Pediatrics, Heinrich-Braun-Hospital 



Zwickau, Zwickau, Germany 
Jochen G. Mainz and Franziska Duckstein, Cystic Fibrosis Center for 
Children and Adults, Brandenburg Medical School (MHB) University, 
Brandenburg, Germany 
Jochen Meister, Department of Pediatrics, Helios Clinic, Aue, Germany 
Dana Spittel, Department of Pediatrics, Helios Clinic, Erfurt, Germany 
Karin Thoss, Department of Pediatrics, Regional Hospital Greiz, Greiz, 
Germany 
Mandy Vogel, Department of Pediatrics, University of Leipzig Medical 
Center, Leipzig, Germany; and LIFE Leipzig Research Center for 
Civilization Diseases, University of Leipzig, Leipzig, Germany 
Constance Henn, Department of Pediatrics, University of Leipzig 
Medical Center, Leipzig, Germany 
Julia Hentschel, Institute of Human Genetics, University of Leipzig 
Medical Center, Leipzig, Germany 


