
Laboratoire national de métrologie et d’essais 1

Dr Vincent DELATOUR, LNE Paris

JCTLM Working Group 
on Traceability 

Education & Promotion

Commutability : why it matters



Reliability of medical tests is a major public health challenge

1) Health point of view : risk of inappropriate medical decisions

2) Economic point of view : repetition of measurements = waste of money

25 to 30% of costs are due to test repetitions, prevention and error
detection instead of diagnostic itself (15-30 billion $ / year in the US)

3) Science point of view : lack of reliable data for epidemiological studies 

and clinical trials hampers understanding of pathologies & discovery of 

new treatments

 60 to 70% of medical decisions are based on an in vitro diagnostic test

 Results are not always traceable to internationally recognized references

 Results will not always be comparable depending on what method is used! 

How to assess and improve reliability 

and comparability of  clinical measurements? 
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Regulatory drivers

In vitro diagnostic medical devices Directive 98/79/EC

« The traceability of values assigned to calibrators and/or control 

materials must be assured through available reference measurement 

procedures and/or available reference materials of a higher order »

According to ILAC (International Laboratory Accreditation Cooperation)

elements needed to confirm metrological traceability of results include:

- an unbroken metrological traceability chain to an international 

measurement standard or a national measurement standard, 

- a documented measurement uncertainty, 

- a documented measurement procedure, 

- accredited technical competence,

- metrological traceability to the SI, 

- calibration intervals
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Traceability chains in laboratory medicine 

Miller et al. Ann Lab Med. 2014;34(3):187-197. 
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& Reference Labs

IVD Manufacturers
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JCTLM

 JCTLM = Joint Committee for Traceability in Laboratory Medicine

Review teams of experts regularly review Reference Materials, Reference 

Methods and Reference Laboratories for entry into a public database

http://www.bipm.org/jctlm/

Reference methods & CRMs are available only for a limited number of biomarkers
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Pillars of standardization 

Certified Reference Materials 

for standardization

Reference Method 

Target Values
Stability Homogeneity Commutability
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What is commutability?

 VIM definition
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 Simplified definition

Property of a RM that indicates how well it mimics the characteristics 

of (a set of) typical clinical specimens for a given method and for a 

stated measurand
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Non commutability of calibrators 
breaks traceability chains!
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 Use of a non-commutable control 

material lead to the conclusion 

that dry chemistry (used by 149 

laboratories) had a bias of -50% 

agaist IDMS reference method !

 Agreement between results of the 

different peer groups could not 

be accurately estimated

 Fully independant post-market 

vigilence could not be performed

Jaffe Enzymatic

Dry chemistry

IDMS

Non commutability of EQA materials 
skews trueness assessment !

Commutable EQA materials are needed to evaluate 

standardization effectiveness and monitor methods’ trueness
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Commutability of EQA materials 
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Different types of External Quality Assessment Schemes

 EQAS relying on non-commutable materials don’t make it possible to 

assess comparability of results among different peer groups

 EQAS relying samples which target values have not been value assigned 

with a reference method don’t make it possible to assess absolute bias
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Miller et al. 

Clin Chem 2011;57:1670-80
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Commutability total cholesterol
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Trueness total cholesterol

Measured bias depend on the quality 

(commutability) of control materials! 
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Trueness total cholesterol

Much better agreement when commutable materials are used

3,6mM 6,0mM 4,0mM 6,1mM 2,9mM
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LNE-LABAC 2013 commutability study

 LNE CRM BIO 101a

 2 pools of Human Frozen Serum (CLSI C37A)

 Certified for Glucose, Creatinine, TCh, LDLc, HDLc & TG

 Recognized as higher order RM by the JCTLM

 9 control materials from various EQAS

- 5 EQA materials from the French mandatory EQAS (Lyophilized sera)

- 3 EQA materials from an EQAS in Singapore (Frozen sera - CLSI C37-A)

- 1 EQA material from a French EQA Provider (Frozen serum, « home made »)

Objectives : Assess commutability of 7 CRMs and 9 EQA materials 

for 6 parameters : glucose, creatinine, TCh, LDLc, HDLc, TG

 Commutability assessed for all (most popular) methods

 37 medical labs involved : 7 Roche Cobas, 6 Siemens Vista, 

6 Abbott Architect, 5 Beckman DxC, 3 Beckman AU, 2 Siemens 

Advia, 3 Ortho-CD Vitros, 2 Roche Modular, 2 Thermo KoneLab

A material could be commutable for a given method but not for another one!
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Commutability glucose
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Commutability creatinine
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Commutability total cholesterol
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Commutability TG
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Commutability direct LDL-C
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Commutability HDL-C
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2016 French National Quality Control

 For the first time in France, the mandatory National Quality Control organized 

by ANSM relied on Certified Reference Materials of proven commutability

 2 pools of frozen human serum produced according to CLSI C37A guidelines

 6 parameters : glucose, creatinine, TCh, LDLc, HDLc, TG

 Target values assigned in LNE using higher order reference methods listed 

in JCTLM database

 Samples distribued to all 1100 French medical laboratories in Nov. 2016

Results available later by Summer 2017
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LNE-LABAC 2016 commutability study

32 fresh, unadultarated clinical specimens

Ortho-CD 

Vitros

Abbott 

Architect

Beckman 

DxC

Roche 

Cobas

Beckman  

AU

Siemens 

EXL

Siemens 

Vista

Siemens 

Advia

 30-33 FRESH, unadulterated clinical specimens selected so as to bracket 

concentration of CRMs & EQA samples whose commutability is assessed

Clinical specimens collected and aliquoted into 8 fractions on Monday, 

shipped on Tuesday and measured in triplicate on Wednesday / Thursday 

in the same analytical sequence as CRMs & EQA materials

Commutability assessed for the 8 most popular methods in France :  

Roche Cobas, Siemens Vista, Abbott Architect, Ortho CD Vitros,

Beckman AU, Beckman DxC, Siemens Advia, Siemens EXL

GOAL : Assess commutability of 8 CRMs (C37A) and 22 EQA materials 

(6 frozen + 16 lyophilized) for 14 parameters : glucose, creatinine, 

TCh, LDLc, HDLc, TG, uric Acid, urea, Ca, Na, Cl, K, Fe, albumin
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Commutability of ANSM samples

ANSM materials found commutable for most methods and parameters

 Possibility to assess comparability between the different methods

 Possibility to assess trueness of the different methods, bearing in mind

that 2 samples are probably not enough to evaluate trueness, especially

for HDLc and LDLc (trueness should be evaluated using panels of 

commutable samples)
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Commutability metabolites
(glucose, creatinine, uric Acid & urea)
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Commutability lipids (TC, TG, LDLc, HDLc)
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Commutability electrolytes (Na, Cl, K, Ca)

28JCTLM WG-TEP : commutability, why it matters



Commutability Serum Iron & Albumin
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Conclusions

 Commutable calibrators are needed to improve agreement between the 

different available methods

 Commutable EQA materials are needed to assess standardization

effectiveness and monitor methods’ trueness

 Commutability of frozen materials and especially those produced according

to CLSI C37A guidelines is generally better that that of lyophilized materials, 

especially for HDLc

 HOWEVER, all frozen materials are not always commutable for all methods

and for all parameters while some lyophilized materials behave very well!

Commutability can’t be assumed a priori!

 Very few materials were found commutable for all analytes: some are more 

appropriate for given groups of parameters (electrolytes, lipids, metabolites)

 Very few materials were found commutable for all methods, which makes it

difficult to rigorously estimate agreement between the different peer-groups

 Some methods seem to be more affected than others by matrix effects

 commutable materials are needed to evaluate trueness of these methods
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Perspectives

 Preparation of pools : number, properties

and storage of single donations (inclusion 

of « atypical » single donations?) 

 Manufacturing process : freezing / lyophilization, 

addition of preservatives and/or exogenous

substances (spiking), …

 Sample properties : pH, turbidity, presence of 

interfering substences, concentration of some

compounds (eg. TG, total protein?) 

Predicting non-commutability

 HbA1c : commutability assessment of 31 CRMs & EQA materials (frozen &

lyophilized haemolysates) against 24 clinical specimens (fresh whole blood)

 Glucose meters : commutability assessment of calibrators & EQA materials

(stabilized whole blood) Vs clinical specimens (fresh CAPILLARY whole blood)

 Tau : commutability assessment of calibrators and EQA materials

 Procalcitonin : commutability assessment of calibrators and EQA materials

Upcoming / ongoing commutability studies organised by LNE
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IFCC WG on commutability

IFCC WG-C Chair : Greg Miller

 TF1: Selecting patient specimens for inclusion in a commutability 

study; Vincent Delatour (chair), Chris Burns, Angie Caliendo, Neil 

Greenberg.

 TF2: Qualification of measurement procedures for inclusion in a 

commutability study

Ingrid Zegers & Heinz Schimmel (co-chairs), Mauro Panteghini.

 TF3:  Criteria to make a determination that a RM is commutable

Bob Rej (chair), Ferruccio Ceriotti, Cas Weykamp, Göran Nilsson.

 TF4:  Statistical designs to assess commutability

Göran Nilsson (chair), Jeff Budd, Ramon Durazo, Greg Miller
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IFCC WG on commutability : 
upcoming recommendations
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Thank you for your attention!

Contact : vincent.delatour@lne.fr
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