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Key Comparison and Parallel Pilot Study on the Determination of Creatinine in Human Serum

Coordinating laboratories: LGC (UK) & PTB (Germany)

Coordinating laboratories main contacts


Dr Gavin O’Connor (LGC) and Dr Andre Henrion (PTB),

STUDY PROTOCOL (Draft Rev 1.2)
INTRODUCTION
Creatinine is a well known marker for the evaluation of renal function. It is a small product of protein metabolism being formed by the spontaneous, nonenzymatic cyclization of creatine, a key component involved in muscle contractions. Creatinine concentration in human serum is measured to estimate the glomerular filtration rate (eGFR). High creatinine concentration is a diagnostic marker for chronic kidney disease, which can result in kidney failure. Currently, creatinine concentration is routinely measured using methods that involve the Jaffe reaction, where creatinine reacts with alkaline picrate to form a red complex, which is often measured with a spectrophotometer. It has been shown that the picrate reagent cross-reacts with a wide variety of blood substances like proteins, glucose, and bilirubine, thus potentially generating biased results. For this reason, various approaches are used to eliminate or correct for known interferences. In recent years, enzymatic assays have become the methods of choice for routine measurements of creatinine in serum. Therefore, reference methods and materials are needed to evaluate the accuracy of routine measurements for creatinine in serum.

To address the need to assess the equivalence of NMIs or DI providing higher order standards for clinical laboratory measurements that are traceable to the SI, the Organic Analysis Working Group of the Consultative Committee on the Amount of Substance (CCQM) has previously conducted two key comparisons to assess the capabilities of NMIs to characterise the mass fraction of creatinine in human serum. NIST first organized a pilot study for the determination of serum creatinine in 2000 (CCQM-P9) and then a key comparison in 2003 (CCQM-K12). The results from the key comparison suggested that there was excellent agreement between the NMIs with all reported values agreeing with the KCRV within their reported uncertainties. A more recent study (CCQM-K80) which compared a wide number of certified reference materials from NMIs showed an excellent degree of comparability over a broad range of concentrations. 

The purpose of this study is to enable NMIs, who missed the previous studies, to demonstrate their capability for characterising serum materials from 1 to 100 µg/g of creatinine in serum by participating in this Key Comparison. Newly designated NMIs in EURAMET may choose to participate in the parallel pilot study..

Study measurand

The study measurand is Creatinine (2-amino-3-methyl-4H-imidazol-5-one) 
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Chemical Formula: C4H7N3O
Molecular Weight : 113.12 g / mol

CAS Number: 82016-55-5

Study MATERIAL
This study will utilise two lyophilised serum materials provided as part of the 2010/2011 IFCC RELA ring trial for the determination of creatinine in lyophilised serum. 

No approximate target value will be provided for each material. Although the expected levels are not known right now, it is expected that one of these materials will have a creatinine level in the normal range for adults or children while the other will have a level representative of an elevated concentration in adults. Therefore the two materials should cover a large range of concentration and be representative of both physiological and pathological creatinine concentrations. 

An estimation of the homogeneity and stability of the material has not been performed. However the material has been prepared for an IFCC RELA ring trial. Results from previous materials suggest that homogeneity and stability over the study period is not an issue and materials from this provider formed part of the recent CCQM-K80 comparison on creatinine materials.

Participants in this study will receive samples directly from the IFCC RELA trial organizers. Both materials will come as unknowns to all of the participants, including the coordinating laboratory.

The coordinating laboratories for this study will provide detailed information of handling and reconstituting the sample and reporting forms to the participants. Although participants are free to use whatever methods and calibrants they chose, all participants of the key study are expected to use isotope dilution-based methods: either gas chromatography mass spectrometry (GC-IDMS) or liquid chromatography/mass spectrometry (LC-IDMS).

InstrUctions for Study participants
All participants are requested to sign up with the co-ordinator and request samples direct from the RELA organisers at http://www.dgkl-rfb.de:81
Samples are to be stored lyophilised at 4°C until required for analysis. Precise details of how to reconstitute the sample will be sent to all participants.

Reporting

Two results for creatinine in the reconstituted serum should be reported for each of three vials of the material received at each of the two levels. An overall combined result for all three vials should also be reported again for each level. A data reporting sheet will be emailed directly to participants on requesting samples and should be used for the submission of results. 

All results returned should include,

· The mass fraction of creatinine in reconstituted serum as µg/g

· A full uncertainty budget

· The source and details of all primary standards used

· The source and details of any labelled materials used

· An outline of the methodology, a full measurement equation and a breakdown of the uncertainty estimation submitted 

Please use the report template to be provided and send the results by e-mail to?

For additional information and queries please contact 

Dr Gavin O’Connor,





Queens Road,





Teddington





TW11 0LY






UK







Tel: +44 208 943 7318




Fax: +44 208 943 2767

E-mail: goc@lgc.co.uk




Proposed Comparison Timetable: 

Deadline for signup to study: 
25th February 2011

(Participants must sign up for materials on the RELA web site and email confirmation to goc@lgc.co.uk)
Distribution of sample materials: 
28th February 2011

Deadline for submission of results: 
1st April 2011

Draft report to Key Participants: 
May 2010

Overview of study results / participants presentations: 
February SCOA Meeting 2012

