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Organisations

Task Force CKD
(chair 2009 – 2015)

Australasian Creatinine Consensus 
(co-chair 2004 – 2012)

http://www.apfcb.org/index.html
http://www.apfcb.org/index.html
http://www.ifcc.org/
http://www.ifcc.org/


International Guidelines

2013

163 pages
5 parts (pt1)
(see p5 – 7)

Endorsed by IFCC/WASPaLM TF-CKD



http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&docid=iAqBJmb0Xf0zJM&tbnid=RNXbEvGAsvrdvM:&ved=0CAgQjRwwADgI&url=http%3A%2F%2Fwww.nature.com%2Fki%2Fjournal%2Fvaop%2Fncurrent%2Ffull%2Fki2013192a.html&ei=QZCCUoWkFYSatQb6kYHwAg&psig=AFQjCNFB8GBhFO0z39U2RtakEGdgpCgi2Q&ust=1384374721386357
http://www.google.com.au/url?sa=i&source=images&cd=&cad=rja&docid=iAqBJmb0Xf0zJM&tbnid=RNXbEvGAsvrdvM:&ved=0CAgQjRwwADgI&url=http%3A%2F%2Fwww.nature.com%2Fki%2Fjournal%2Fvaop%2Fncurrent%2Ffull%2Fki2013192a.html&ei=QZCCUoWkFYSatQb6kYHwAg&psig=AFQjCNFB8GBhFO0z39U2RtakEGdgpCgi2Q&ust=1384374721386357


Chronic Kidney Disease

• Diagnosis and Staging of CKD based on 
Glomerular Filtration Rate (GFR)

• GFR estimated using equations based on 
serum creatinine

• Creatinine Measurements 

– One of the most common lab tests

– The basis of (nearly) all kidney decisions
Acute, Chronic, Drug dosing



Creatinine

• Many assays (still) based on Jaffe reaction (1896)

• Limited analytical specificity

• Cross reacts with other components of serum 

• Calibration with pure creatinine gives wrong 
answers

• Can be “adjusted”
or enzymatic method 



~2005

• Creatinine assays not standardised

• Needed fixing!



Creatinine Standardisation - NKDEP

• National Kidney Disease Education Program

• Laboratory Working Group

– Clinicians

– Laboratorians

– Metrologists (JCTLM)

– Manufacturers

2010: All major international suppliers have 
traceable assays

http://nkdep.nih.gov/index.shtml
http://nkdep.nih.gov/index.shtml








Standardisation for global Epidemiology





• Has this worked?



Traceable, Commutable EQA program

Bias: improvement over time



Traceable, Commutable EQA program

Between-lab variation: improvement over time





Beckman-Coulter                  Manufacturer B Others



Gasca-Aragon et al (Mexico)



Gasca-Aragon et al (Mexico)

Using corrected assays: 28% classified differently



Malaysia  (2018)   .    



In the Lab



SydPath: Change of Supplier

• Change in chemistry and Immunoassay 
Suppliers

• 116 measurands changed



Validation 

Documents



Traceability Information
Test

Beckman Roche Abbott

Sodium NIST SRM 2201 calibrators (gravimetrically from purified salts)NIST SRM

Potassium NIST SRM 2201 calibrators (gravimetrically from purified salts)NIST SRM

Chloride NIST SRM 2201 calibrators (gravimetrically from purified salts)NIST SRM 2202

Bicarbonate Traceable to NIST (SRM) 351 Against a primary standard NIST 351

Creatinine (enzymatic) IDMS via NIST SRM 967 Against ID/MS NIST SRM 967

Urea NIST SRM 909b level 1 Against ID/MS NIST SRM 912

Amylase Traceable to a manual IFCC reference method and IRMM/IFCC - 456Roche reagent/manual application IFCC Reference Procedure (2006)4/2-chloro-4-nitrophenol molar extinction factor

Bilirubin-direct Traceable to Beckman Coulter Master calAgainst the Doumas method Human Samples

Creatine Kinase IFCC Against the IFCC Method for Creatine KinaseIFCC Reference Procedure (2002)6

CRP IFCC standard CRM 470 by ImmunoturbidimetryCRM470 ERM-DA472/IFCC

Ethanol Traceable to Primary Gravimetric StandardAgaisnt NIST traceable material >99% pure Ethanol Standard

Fructosamine 0 Against fructose polylysine standard Glycated poly- L-lysine/14Cglucose

Glucose Traceable to NIST SRM 965 Against ID/MS NIST SRM 965

Iron Traceable to Beckman Coulter Master calibratorAgainst a primary reference material (SRM 937)NIST SRM 3126

Lactate Primary standard- gravimetric using L-LactateAgainst a primary standard Reagent Grade Lactic Acid

LDH Traceable to IFCC reference method and IRMM/IFCC - 453Against IFCC formulation IFCC Reference Procedure (2002)8

Lipase Traceable to Beckman Coulter Master calRoche reagent/manual application Purified Human Pancreatic Lipase (>900 U/L activity)

Paracetamol Traceable to a  Gravimetrically preprared paracetamol standardAgainst USP reference standard Acetaminophen Reference Standard (98-100% purity)

Salicylate Traceable to IVD directives 98/79/ECAgainst USP reference standard USP grade Salicylate

Transferrin BCR-470 Against an in-house reference preparation ERM-DA470/IFCC

Urate Traceable to IDMS method Against ID/MS NIST SRM 913

Albumin CRM 470 Against the ref. prep. of the IRMM BCR470/CRM470ERM-DA470

ALP IFCC  method recommendations, calibrator is traceable to Beckman Coulter Master Cal. Against IFCC formulation IFCC Reference Procedure (2011)3/p-nitrophenol molar extinction factor

ALT With P5P activation traceable to IRMM/IFCC - 454Against IFCC formulation with PYP IFCC Reference Procedure (2002)2

AST With P5P activation traceable to IFCCreference methodIFCC formulation with PYP IFCC Reference Procedure (2002)5

Bilirubin-total Traceable to NIST SRM 916a Against the Doumas method NIST SRM 916



Creatinine Method Comparison

Traceability in action!



Method Comparison – Free T4



Changes

Significant differences

• 20 (out of 90) tests

• 4 (out of 8) calculations

Actions

• Alert clinicians

• Review reference intervals

• Change reporting (+written alert)

• Period of clinical risk



Atomic

Report

(HTML)



Comments on reports



Conclusions

• Reference measurement systems for serum 
creatinine have been in place for some time

• There has been sigfificant improvement in 
many locations

• Work remains to be done

• This requires actions by:

– Manufacturers

– Laboratories

– EQA organisations

– Professional organisations


