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Regulatory drivers for establishing metrological traceability

EU regulation 2017/746 on in vitro diagnostic medical devices (IVDR) 

”Metrological traceability of values assigned to calibrators and/or control materials shall be 

assured through suitable reference measurement procedures and/or suitable reference 

materials of a higher metrological order” 

ISO 17511:2020 “A manufacturer shall document the complete 

calibration hierarchy and identify the highest metrological reference 

to which the resulting measured quantity values are traceable”

✓ Development of higher order reference methods

✓ Production of primary Certified Reference Materials (purified compounds)

✓ Production of secondary Certified Reference Materials (matrix mateched)

✓ Provision of calibration services to IVD manufacturers & EQA providers : 

assignment of reference method target values to EQA materials & calibrators

NMIs mission : help medical labs & IVD industrials meet

regulatory requirements regarding metrological traceability

ISO 15189:2022 Medical laboratories - Requirements for quality & competence
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Post-market surveillance

Different tools are available to evaluate the performance of IVD tests

✓ IQC materials can help detecting errors but as they are not meant to be 

commutable, they can’t be used to evaluate results trueness
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Different tools are available to evaluate the performance of IVD tests

✓ IQC materials can help detecting errors but as they are not meant to be 

commutable, they can’t be used to evaluate results trueness

✓ EQA materials can be used to evaluate results trueness in condition that :  

- materials commutability has been properly assessed and is adequate

- target values are assigned with a reference method
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❖ EQAS relying on non-commutable materials don’t make it possible to 

assess comparability of results between 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

Miller et al. Clin Chem. 

2011;57(12):1670-80 

Different types of External Quality Assessment Schemes
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Different tools are available to evaluate the performance of IVD tests

✓ IQC materials can help detecting errors but as they are not meant to be 

commutable, they can’t be used to evaluate results trueness

✓ EQA materials can be used to evaluate results trueness in condition that :  

- materials commutability has been properly assessed and is adequate

- target values are assigned with a reference method

✓ Secondary CRMs can be used as trueness verifiers but commutability 

assessment is cumbersome, which limits their availability

Post-market surveillance
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Different tools are available to evaluate the performance of IVD tests

✓ IQC materials can help detecting errors but as they are not meant to be 

commutable, they can’t be used to evaluate results trueness

✓ EQA materials can be used to evaluate results trueness in condition that :  

- materials commutability has been properly assessed and is adequate

- target values are assigned with a reference method

✓ Secondary CRMs can be used as trueness verifiers but commutability 

assessment is cumbersome, which limits their availability

✓ Comparison studies : panels of (fresh) patient samples (commutable by 

definition) are measured with an IVD-MD and a reference method : costly!

1. RMPs are not available for many measurands 

and/or are too costly and/or do not meet 

adequate analytical performance specification

2. Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

Post-market surveillance
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Current issues … and possible solutions

RMPs are not available for many measurands and/or are too costly 

and/or do not meet adequate analytical performance specifications

➢ Possible causes :

1. Lack of primary CRMs to calibrate RMPs 

2. Validating RMPs of high accuracy with sufficiently small measurement 

uncertainty to meet the clinical need can be challenging when it comes to 

measure large and/or low abundant measurands in complex matrices

3. IDMS-based RMPs usually have low throughput due to high hands-on time

4. There are too many measurands for which RMPs are needed 
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RMPs are not available for many measurands and/or are too costly 

and/or do not meet adequate analytical performance specifications

➢ Possible causes :

1. Lack of primary CRMs to calibrate RMPs 

➢ Possible solutions:

1. New purity assessment techniques to identify and quantify impurities faster

Current issues … and possible solutions
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Current issues … and possible solutions

RMPs are not available for many measurands and/or are too costly 

and/or do not meet adequate analytical performance specifications

➢ Possible causes :

2. Validating RMPs of high accuracy with sufficiently small measurement 

uncertainty to meet the clinical need can be challenging when it comes to 

measure large and/or low abundant measurands in complex matrices

➢ Possible solutions:

2. Better consider measurement uncertainty at each level of the calibration 

hierarchy and its impact on the overall quality of laboratory tests.

→ JCTLM Task Force on Reference Measurement Systems Implementation 
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Current issues … and possible solutions
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Current issues … and possible solutions

RMPs are not available for many measurands and/or are too costly 

and/or do not meet adequate analytical performance specifications

➢ Possible causes :

3. IDMS-based RMPs usually have low throughput due to high hands-on time

➢ Possible solutions:

3. Develop high throughput RMPs

→ Automation can help decreasing hands-on time 

→ Measuring a panel of measurands simultaneously can 

also help providing more cost-effective calibration services
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RMPs are not available for many measurands and/or are too costly 

and/or do not meet adequate analytical performance specifications

➢ Possible causes :

4. There are too many measurands for which RMPs are needed 

➢ Possible solutions:

4. Better coordinate & prioritize activities of NMIs and reference laboratories  

→ Improve collaborationbetweenNMIsandassaysproviders &EQAproviders

→ Focus NMIs activities on measurands in real need for metrology input

Current issues … and possible solutions
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Current issues … and possible solutions
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An elephant in the room?
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Current issues … and possible solutions

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate
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Current issues … and possible solutions

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate

2a. Results comparability across different platforms cannot be evaluated

→ the effectiveness of standardization programs cannot be monitored
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Current issues … and possible solutions
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➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate

2a. Results comparability across different platforms cannot be evaluated

→ the effectiveness of standardization programs cannot be monitored

→ EQA data cannot be aggregated (cf. HALMA project)
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Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate

2a. Results comparability across different platforms cannot be evaluated

→ the effectiveness of standardization programs cannot be monitored

→ EQA data cannot be aggregated (cf. HALMA project)

→ the suitability of using common reference ranges cannot be evaluated

Current issues … and possible solutions
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Importance of commutability in EQA schemes

Huynh et al. Clin Chem Lab Med. 2021 Jun 21;59(10):1610-1622
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Current issues … and possible solutions

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate

2a. Results comparability across different platforms cannot be evaluated

→ the effectiveness of standardization programs cannot be monitored

→ EQA data cannot be aggregated (cf. HALMA project)

→ the suitability of using common reference ranges cannot be evaluated

2b. Target values assigned to EQA materials are consensus means

→ results trueness cannot be evaluated
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Current issues … and possible solutions

➢ An EQA material may be commutable for one method but not for others

➢ Some methods are more affected than others by matrix effects

Delatour et al. Clin Chem Lab Med. 2019;57(10):1623-1631.

Delatour et al. Clin Chem. 2020;66(2):390-391
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Current issues … and possible solutions

➢ Possible solutions:

1. New IFCC recommendations on commutability 

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome

➢ Consequences : 

1. Standardization is compromised and/or a calibration bias is introduced

→ results are not standardized and/or inaccurate

2a. Results comparability across different platforms cannot be evaluated

→ the effectiveness of standardization programs cannot be monitored

→ EQA data cannot be aggregated (cf. HALMA project)

→ the suitability of using common reference ranges cannot be evaluated

2b. Target values assigned to EQA materials are consensus means

→ results trueness cannot be evaluated
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IFCC recommendations on commutability
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IFCC recommendations on commutability
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Importance of commutability in EQA schemes
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IFCC recommendations on commutability

Conventional approaches

(CLSI C53A & EP14)

➢ Linear regressions 

➢ 95% prediction intervals

➢ Uncertainties are neglected : the 

hypothesis of non-commutability is 

tested on the 50% level of significance!

➢ Acceptance criteria don’t take the 

intended use into account

The difference in bias approach 

(IFCC WG-CMT)

➢ Difference plots

➢ Uncertainties are considered : some 

assessments will be inconclusive 

➢ Acceptance criteria defined as 

function the intended use :

IQC<EQA<Trueness verifier <CRMs
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials will be evaluated simultaneously for a 

panel of measurands;

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Multiparameter commutability studies
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials are evaluated simultaneously for a 

panel of measurands;

3. use of commutability panels consisting of frozen pools which commutability 

was qualified against a panel of fresh clinical specimens in a first study;

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials will be evaluated simultaneously for a 

panel of measurands;

3. use of commutability panels consisting of frozen pools which commutability 

was qualified against a panel of fresh clinical specimens in a first study;

4. Use of high-throughput RMPs;

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials will be evaluated simultaneously for a 

panel of measurands;

3. use of commutability panels consisting of frozen pools which commutability 

was qualified against a panel of fresh clinical specimens in a first study;

4. Use of high-throughput RMPs;

5. Automated data analysis

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials will be evaluated simultaneously for a 

panel of measurands;

3. use of commutability panels consisting of frozen pools which commutability 

was qualified against a panel of fresh clinical specimens in a first study;

4. Use of high-throughput RMPs;

5. Development of automated data analysis

6. Invite EQA providers join commutability studies organized by RM producers

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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Current issues … and possible solutions

➢ Develop new approaches for making commutability evaluation easier

1. simplified commutability studies involving a reduced number of patient 

samples and/or a comparison with a material whose commutability was 

successfully proven in a previous commutability study;

2. multiparameter commutability studies in which commutability of a large 

number of CRMs and EQA materials will be evaluated simultaneously for a 

panel of measurands;

3. use of commutability panels consisting of frozen pools which commutability 

was qualified against a panel of fresh clinical specimens in a first study;

4. Use of high-throughput RMPs;

5. Development of automated data analysis

6. Invite EQA providers join commutability studies organized by RM producers

7. Mutualize the resources and capabilities of a coordinated network of 

reference laboratories that will share the work to jointly assign reference 

method target values to all study materials;

Commutability evaluation of EQA materials 

and of secondary CRMs is cumbersome
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European Metrology Network TraceLabMed

In 2023:

13 NMIs/DIs & 

4 Partners from 

10 Countries

Network of National Metrology Institutes and 

reference laboratories providing calibration services 

and reference standards in laboratory medicine
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European Metrology Network TraceLabMed

✓ A stakeholder consultation is being conducted to establish a priority list of 

biomarkers for which reference methods and materials are needed 

... and design R&D roadmaps of NMIs to avoid duplication of efforts

→ consultation of : - Standardization organizations: IFCC, ICHCLR, etc...

- Assay manufacturers

- Health authorities,

- Clinicians, biologists, medical associations

- EQA providers 

✓ Online Survey “Metrological Traceability 

in EQA schemes” distributed to all 

EQALM members : 29 / 39 answered

✓ Results will be presented in a workshop 

to be held by end 2023 
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When to evaluate commutability?

Should commutability of all quality control materials always be evaluated?

❖ Commutability of EQA materials matters only if the goal is to assess:

- Results accuracy against a reference method (assays trueness)

- How the different assays agree with each other (results comparability)

If commutability of an EQA material is unknown or insufficient, results of 

a given laboratory can only be compared with results from other

laboratories from the same peer group

❖ Evaluating commutability of IQC materials may be of interest :

- in the case of externalized IQC where results from different peer groups 

are compared (which is somehow equivalent to an EQAS)

- when IQCs are used to evaluate assays precison and non-commutability

affects results precision

- Too costly

- Too labor intensive

- Not always needed
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2021 JCTLM-IFCC-ICHCLR Workshop

Barriers to global standardization of clinical laboratory 

testing: reference materials and regulations 
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2021 JCTLM-IFCC-ICHCLR Workshop

Barriers to global standardization of clinical laboratory 

testing: reference materials and regulations 

❖ NMIs should develop Reference Measurement Systems for measurands 

for which there is an actual need for standardization

❖ New biomarkers do not always lead to a clinically usable product

❖ IVD producers generally develop internal standardization as part of the initial 

product development. They then need to deal with the challenge of “retrofitting” 

existing calibration hierarchies to subsequently developed higher-order RMS. 

❖ IVD manufacturers are often reluctant to recalibrate their assays because of the 

need to fully justify the time and cost of submitting for new regulatory review

→ NMIs should identify needs at early stages of new IVD-MD development

→ Need for NMIs to gain in efficiency, e.g. through better coordination
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2021 JCTLM-IFCC-ICHCLR Workshop

How to improve the contribution of metrology institutes

to medical laboratory standardization ?

❖ Focus on measurands in (real) need for standardization:

→ improve interactions with the IVD industry to identify needs, 

ideally at the early stages of the development of new products

→ consult the ICHCLR, IFCC, JCTLM

❖ Collaborate with clinicians and IVD manufacturers to properly 

define the measurand to decide what impurities should be quantified

❖ Improve measurement capabilities to identify and accurately quantify 

all relevant impurities with appropriate measurement uncertainty 

❖ Develop CRMs & RMPs with appropriate APS to meet the medical need

❖ Improve the level of coordination and cooperation between NMIs so as 

to share the work and prevent duplication of efforts : work in networks!


