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SUMMARY

Objectives: Kidney Disease Improving Global Outcomes (KDIGO) guidelines recommend reporting the cystatin C con-
centration result together with estimated glomerular filtration rate (€GFRcys). The extent to which the recommendation is
implemented to practice is not known. The aim of this study is to determine the implementation extent and to show how
laboratories that have not yet implemented the measure can be guided to adopting it to their routines.

Design: Cross — sectional study.

Settings: SEKK, spol. s.r.o., Za Pasazi 1609, 530 02 Pardubice.

Material and methods: Evaluation of cystatin C post-analytical phase was performed by an online electronic questionnaire
which was added to routine cystatin C External Quality Assessment (EQA) scheme. A total of 70 participants (59 from the
Czech Republic and 11 from Slovakia) were given the questionnaire. They reported traceability of their method calibration
to international standard ERM DA471/IFCC, and equations for eGFRcys. Answers were analysed.

Results: In the end, 63 participants responded to the questionnaire. Traceability of calibration to ERM DA471/IFCC was
declared by 53 responders. A total of 53 laboratories stated reporting eGFR in all adult patients and 4 participants stated
reporting eGFR only on direct request. Six laboratories did not report eGFR. The Chronic Kidney Disease Epidemiology
Collaboration (CKD - EPI) equation was used by 57 laboratories. Of them, 22 laboratories also used combined equation with
creatinine and three laboratories also calculated Caucasian, Asian, Pediatric and Adult (CAPA) equation.

Conclusion: Majority of laboratories follow the KDIGO guidelines. Further education on calibration traceability and eGFR
accompanying all cystatin C concentration results is still needed.

Keywords: Cystatin C, Glomerular filtration, Estimated glomerular filtration rate, Post-analytical phase, External Quality As-
sessment.

SOUHRN

Salek T., Friedecky B., Budina M.: Cystatin C - Implementace do laboratorni a klinické praxe

Cil: Doporuceni Kidney Disease Improving Global Outcomes (KDIGO) doporucuje vydavat vysledek koncentrace cystatinu C
spole¢né s odhadovanou glomerularni filtraci (€GFRcys). Mira implementace tohoto doporucéeni v praxi neni znama. Cilem
této studie je stanovit miru této implementace a laboratorim, které tak jesté neucinily, poskytnout navod k jejimu zavedeni.
Typ studlie: prarezova.

Nézev a sidlo pracoviste: SEKK, spol. s.r.0., Za Pasazi 1609, 530 02 Pardubice.

Material a metody: Hodnoceni implementace doporuceni bylo provedeno pomoci internetového elektronického dotazniku,
ktery byl pfidan k cyklu externiho hodnocent kvality (EQA). 70 Ucastnikdim (59 z Ceské republiky a 11 ze Slovenska). Ucastnici
odpovidali, jestli ma jejich metoda navaznost kalibrace na mezinarodni referencni material ERM DA471/IFCC a jestli pocitaji
eGFRcys. Odpovedi byly analyzovany.

Vysledky: Na dotaznik odpovédélo 63 Ucastniki. Navaznost kalibrace méreni k mezinarodnimu referenénimu materialu
ERM DA471/IFCC uvedlo 53 odpovédi. Celkem 53 laboratofi uvedlo vydavani eGFR u vSech dospélych pacientl a Ctyfi
vydavaiji eGFR jen na vyzadani. Sest laboratofi nepocita eGFR. The Chronic Kidney Disease Epidemiology Collaboration
(CKD - EPI) rovnice byla uzivana 57 laboratoremi. Z nich 22 pocita také kombinovanou rovnici s kreatininem a tfi laboratore
pocitaji také Caucasian, Asian, Pediatric and Adult (CAPA) rovnici.

Zaver: VétSina laboratofi dodrzuje KDIGO doporuceni. Nicméne dalsi edukace ohledné navaznosti méreni a vypoctu eGFR
s kazdym vysledkem je stdle potrebna.

Klicova slova: Cystatin C, Glomerulami filtrace, Odhadovana glomerularni filtrace, Post-analyticka faze, Externi hodnoceni
kvality.

Introduction

EQA is a key tool for improvement of analytical per-
formance characteristics of laboratory tests. Total tes-
ting process (TTP) includes pre-analytical, analytical,
and post-analytical phases. A problem in any of these
phases can compromise patient care. Medical labora-

tories are responsible for all three phases. That is why
EQA organisations created schemes also for pre-ana-
lytical and post-analytical phases [1].

Glomerular filtration rate (GFR) is a key parameter
for the diagnosis of chronic kidney disease (CKD) and
for dosing of drugs excreted by kidneys. Cystatin C is
an alternative marker of GFR in patients who lost their

16

Klinicka biochemie a metabolismus 1/2019



muscle mass and creatinine is not suitable. KDIGO
guidelines recommend eGFRcys or gold standard
method in situations where creatinine is an unreliable
method for estimation of GFR. Each result of serum
concentration of cystatin C should be accompanied
by eGFRcys [2]. Cystatin C is also included as the re-
commended marker of GFR in Czech Republic national
guidelines for the diagnosis of CKD [3]. Cystatin C is
a stronger predictor of the risk of death and cardio-
vascular events in elderly persons than creatinine [4].
Cystatin C serum levels are also associated with non
GFR factors such as C - reactive protein, white blood
cell count, lower serum albumin, diabetes. All these
factors should be considered when the GFR is esti-
mated from serum levels of cystatin C in patients at
high cardiometabolic risk [5].

Traceability of measurement to international re-
ference material is the most important step to lower
method bias, which leads to comparable results at
different places and time. Standardisation of cystatin
C measurement has been completed by traceability
of calibration to international reference material ERM
DA471/IFCC [6].

Standardisation of laboratory tests and mainly its
implementation to routine laboratory practice are of key
importance for patient safety [7]. Patient safety requires
standardization of all phases of TTP [8]. EQA of post-
analytical phase also has an important educational role
for participants.

Patient safety is the reason why it was decided to
perform the questionnaire study of implementation of
standardized cystatin C measurement and its eGFR
reporting.

Materials and methods

Subjects

A total of 70 laboratories (59 from the Czech Re-
public and 11 from Slovakia) participated in the April
2018 cycle of cystatin C EQA. Participation of medi-
cal laboratories in EQA is mandatory in the Czech Re-
public and Slovakia. The control samples for cystatin C
scheme are distributed two times per year.

Table 1: The text of the questions in the online questionnaire.

Methods

Laboratories were given online electronic question-
naires with three questions (see Table 1) about cystatin
C measurement and post-analytical phase.

Results

A total of 70 laboratories were eligible for the online
electronic questionnaire during cystatin C EQA in April
2018. Of them, 63 participants responded. Traceability
of calibration to ERM DA471/IFCC was declared by 53
responders.

A total of 53 laboratories reported eGFR in all adult
patients and 4 participants report eGFR only on direct
request. Six laboratories did not report eGFR.

CKD - EPI equation was used by 57 laboratories.
Atotal of 22 laboratories also used combined CKD
— EPI equation with creatinine and the laboratories also
calculated CAPA equation.

All participants received educational commentaries
with intention to improve the current situation. Com-
mentaries are in Table 2.

Discussion

We analysed EQA results of cystatin C post-ana-
lytical phase. We found that 10 out of 63 laborato-
ries did not know if their method was traceable to
available international standard ERM DA471/IFCC
and 10 out of 63 participants did not report eGFR-
cys together with cystatin C concentration result. It
means that there is still opportunity to improve the
situation.

EQA is a very important tool for assessment of all
phases of a laboratory test [9]. It is consistent with our
approach to assess not only the analytical phase.

Questionnaire is proposed as effective method for
examination of post-analytical phase [10]. We have
also adopted this practice.

Traceability of measurement is key to analytical
method standardisation and common reference inter-
vals [11]. It is consistent with our first comment which

Question Number Question Text

1 Is calibration of your method traceable to international standard ERM DA471/IFCC?
2 Do you report eGFRcys together with cystatin C concentration?

3 Which equation do you use for eGFRcys in adult patients?

Table 2: The text of the educational comments to questions in the questionnaire.

Educational comment to question 1 standard.

Each laboratory’s cystatin C method should be traceable to ERM DA471/IFCC

Educational comment to question 2

Calculation of eGFRcys should accompany cystatin C concentration results.

Educational comment to question 3

CKD - EPI and CAPA equations are recommended for adult patients.
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recommends performing cystatin C measurement
with calibrator traceable to international standard ERM
DA471/IFCC.

EQA has an important educational role, which may
improve quality of TTP [12]. We also added educational
comments to our survey results.

Harmonisation in laboratory medicine also includes
reporting laboratory test results [13]. It is in accordance
with our post-analytical EQA scheme that promotes re-
porting eGFR together with cystatin C concentration
result.

The limitation of this study is arelatively small
number of participants.

Conclusion

EQA was historically developed to improve analytical
performance characteristics of laboratory tests. Nowa-
days extra-analytical phase schemes have been added
to EQA to ensure quality of TTP and patient safety.
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