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EC4 EC4 workingworking groupgroup: IVD : IVD effects effects 
on on the the clinical use clinical use of of creatininecreatinine

Remit dd June Remit dd June 77thth 2004:2004:
Define currentDefine current//expected problems regarding expected problems regarding 
standardization standardization and and interpretationinterpretation of of 
creatinine creatinine data in data in blood blood and urineand urine
Assess discrepancies Assess discrepancies of IVD compatible data of IVD compatible data 
and and formula’s for creatinine clearanceformula’s for creatinine clearance
Assess problems to be expected Assess problems to be expected in in formula’s formula’s 
for dosagefor dosage
Define solutions for Define solutions for the the problemsproblems



EC4 EC4 working group on creatinineworking group on creatinine

MembersMembers::
J J DelangheDelanghe, , BelgiumBelgium, , chairmanchairman
M M PanteghiniPanteghini, , ItalyItaly
M M GalteauGalteau, , FranceFrance
T T BrinkmannBrinkmann, , GermanyGermany
A A HarmoinenHarmoinen, Finland, Finland
C C CobbaertCobbaert, the , the NetherlandsNetherlands



AccuracyAccuracy of of creatinine measurement resultscreatinine measurement results::
LIMITATONS OF THE AVAILABLE DATA!LIMITATONS OF THE AVAILABLE DATA!

HPLC “HPLC “reference methodreference method” is ” is notnot JCTLM JCTLM endorsedendorsed
CommutabilityCommutability of EQA of EQA materialsmaterials hashas notnot been provenbeen proven
ConsequenceConsequence: MAB data are : MAB data are disputabledisputable; ; similar similar 
situation for situation for the the other countriesother countries participatingparticipating in the in the 
EC4 EC4 creatinine creatinine WGWG

decision to study accuracydecision to study accuracy of of creatinine    creatinine    
measurementmeasurement results after results after IVD IVD 
implementation implementation / international context!/ international context!



LESSON ILESSON I
•• The The degreedegree of of commutabilitycommutability of the  EQAof the  EQA--

materialmaterial highlyhighly affectsaffects methodmethod meanmean & & 
frequencyfrequency distributiondistribution widthwidth..

•• SolelySolely the the useuse of of commutablecommutable, , liquidliquid frozenfrozen
controlscontrols enablesenables EQAS EQAS organizersorganizers toto getget ridrid
of peer of peer groupgroup meansmeans and and unmeaningfulunmeaningful
consensus consensus meansmeans..



LESSON IILESSON II
The The rightright ““toolstools” are ” are neededneeded toto judgejudge lab lab 
harmonizationharmonization and and reductionreduction of of 
interlaboratoryinterlaboratory variabilityvariability correctlycorrectly..

“ “ ItIt’s time ’s time toto care care aboutabout the the qualityquality of the of the 
sample”sample”

L. L. ThienpontThienpont et al.et al.



LESSONLESSON IIIIII
•• ValueValue assignmentassignment of the of the commutablecommutable EQA EQA 

enablesenables itsits useuse as as a a truenesstrueness controlcontrol..
•• CalibrationCalibration 2000 2000 broughtbrought alongalong in 2003/2004in 2003/2004

−− a significant a significant reductionreduction of the MAB of the MAB toto ≤≤ 5% 5% forfor
enzymesenzymes AND AND 

−− a significant a significant increaseincrease in the % of labs meeting in the % of labs meeting 
the the desirabledesirable bias criteria bias criteria fromfrom 40% 40% toto > 75% > 75% 
forfor enzymesenzymes..



CreatinineCreatinine International International Trueness Trueness 
Verification Study Verification Study 

I.I. AimAim
II.II. ParticipantsParticipants
III.III. Study Study designdesign

A.A. Characteristics Characteristics of the of the materialmaterial
B.B. Value assignmentValue assignment
C.C. TruenessTrueness VerificationVerification ProjectProject
D.D. Time Time scheduleschedule



I. I. AimAim

To verify trueness To verify trueness of of creatinine creatinine 
measurements after implementation measurements after implementation of of 
the IVD 98/79/EC the IVD 98/79/EC acrossacross different different 
instrumentsinstruments and and methods frommethods from the the 
major major manufacturersmanufacturers
How well How well was the IVD was the IVD conformityconformity job job 
donedone??



II. II. Participating laboratoriesParticipating laboratories
Selected laboratories from BelgiumSelected laboratories from Belgium, , FranceFrance, , 
ItalyItaly,The  ,The  NetherlandsNetherlands, , GermanyGermany, Finland, Finland

Major Major manufacturersmanufacturers: : RocheRoche, , BeckmanBeckman, , DadeDade BehringBehring, , 
OCD, OCD, OlympusOlympus, , AbbottAbbott, , BayerBayer
MethodsMethods: : JaffeJaffe, , enzymaticenzymatic, dry , dry chemistrychemistry
ThreeThree labs per labs per method groupmethod group and/and/oror per per manufacturermanufacturer
and per country and per country > 3 (x 3) x 5 x 6 = > 90 labs> 3 (x 3) x 5 x 6 = > 90 labs

PromotedPromoted byby the EC4 WG the EC4 WG membersmembers; ; organization organization 
throughthrough the the national national EQA EQA coordinatorscoordinators
International International coordinatorcoordinator: J. : J. DelangheDelanghe



III. III. Trueness VerificationTrueness Verification ProjectProject

A. A. CharacteristicsCharacteristics of the of the material developedmaterial developed
for trueness verificationfor trueness verification::

NCCLS C37A NCCLS C37A based based (lab (lab WeykampWeykamp, Winterswijk), Winterswijk)

liquid frozen  liquid frozen  
commutablecommutable

At At three levelsthree levels: 75; 150 and 300 : 75; 150 and 300 μμmol/Lmol/L
0.5 0.5 mL vialsmL vials
Spiked with Spiked with NIST 914a NIST 914a crystalline materialcrystalline material



III. III. Trueness VerificationTrueness Verification ProjectProject

B. B. Value assignmentValue assignment
By By JCTLMJCTLM--endorsed endorsed IDMS RM/RLIDMS RM/RL
DuplicateDuplicate analyses in analyses in three three independent independent 
runsruns
Expanded uncertainty Expanded uncertainty of of ≈≈ 2% 2% 

Also with Also with “HPLC “HPLC reference methodreference method” ” which which 
was the was the accuracy accuracy base in the base in the Netherlands Netherlands 
forfor > 10 > 10 yearsyears



III. III. Trueness VerificationTrueness Verification ProjectProject

C. Project protocolC. Project protocol
Trueness verification materialTrueness verification material: : transported transported and and 
stored stored at at -- 80 80 °°C; C; analyze withinanalyze within 4 weeks4 weeks
Instrument Instrument calibration calibration and settings: and settings: exactly exactly acc. acc. 
toto the the manufacturer’s instructionsmanufacturer’s instructions
Analyse Analyse each leveleach level in 5in 5--foldfold in in one one run.run.
Complete Complete result form result form and and add add the instrument the instrument 
settings settings used used ------> > send send the the completed form tocompleted form to
the the nationalnational and international and international coordinatorscoordinators



III. III. Trueness VerificationTrueness Verification Project Project 
D. Time D. Time scheduleschedule

Q3 2005Q3 2005
1.1. PreparationPreparation trueness verification materialtrueness verification material: : JulyJuly 2005 / 2005 / readyready
2.2. Value assignmentValue assignment
3.3. Sending to national coordinatorsSending to national coordinators: : Sept Sept 20052005
Q4 2005 Q4 2005 Q2 2006Q2 2006
1.1. AnalysisAnalysis and and reportingreporting: : OctOct –– NovNov 20052005
2.2. Central DataCentral Data--entry entry and data and data verificationverification
3.3. Statistical analysisStatistical analysis
4.4. ResultsResults and concept and concept publicationpublication

2004   2005 2006
Kick off meeting           Q1/2 Q3/Q4 Q1/Q2

Problem ident. Project proposal --> Trueness verification study

Nov., A’dam May, Glasgow In 6 countries / > 90 labs



ConclusionsConclusions

IVD IVD directivedirective requiresrequires traceability   traceability   
JCTLM JCTLM definesdefines referencereference systemssystems
EC4 EC4 creat creat WGWG

Commutable materialsCommutable materials: : essential foressential for bias bias assessment assessment 
DevelopmentDevelopment of of trueness controls trueness controls -- NCCLS C37A NCCLS C37A based based 
to assess to assess IVD IVD conformity within conformity within the context of EC4 the context of EC4 
creatinine creatinine WGWG
Trueness Verification Study Trueness Verification Study / international/ international


