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I. Role of Laboratory Medicine
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Establishing maximum allowable MU is key 
to keep tests fit-for-clinical-purpose!

Diagnostic versus Measurement Uncertainty
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The purpose of IVDR legislation is to regulate the trade in  

IVDs in the EU and, and by doing so, to guarantee the safety, 

suitability and performance as well as safeguard the health

and ensure the necessary protection of patients, users and 

other persons.

II. Rationale for the EU IVD Regulation
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https://eur-lex.europa.eu/content/summaries/summary-29-expanded-content.html

The European Commission is attempting to 
build a strong European Health Union, in 
which all EU countries prepare and respond 
together to health crises, medical supplies 
being available, affordable and innovative, 
but also to improve prevention, treatment 
and aftercare for diseases such as cancer. 
The European Health Union will

1. better protect the health of EU citizens;
2. equip the EU and its Member States to better 

prevent and address future pandemics;
3. ƛƳǇǊƻǾŜ ǊŜǎƛƭƛŜƴŎŜ ƻŦ 9ǳǊƻǇŜΩǎ ƘŜŀƭǘƘ 

systems. 

27 EU member states

17 European countries
outsidethe EU

European Health Union
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Å IVDD regulates commercial IVDs (CE-IVDs)

Å IVDR regulates CE-IVDs and In House-IVDs (LDTs)

IVDR
IVDD

CE-IVDs

LDTs

Laboratory-developed tests /

In-house devices

1998 - 2022 Entry into force: 2017

5 years for Implementation

Date of application: May 26th, 2022

Since 26 May 2022: from IVDD to IVDR

SKML Congres2024 
7



Pre-market Post-market

Vigilance

Market surveillance

(competent 

authorities)

Qualification/

classification

Performance 

evaluation/ 

performance study

Conformity 

assessment

Post-market 

surveillance 

(manufacturer)

Areas of the EU Regulatory Framework
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EFLM observers

Governance of EU-level implementation
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The EU IVDD has been revised and strengthened in the IVD Regulation

Key changes:
Å Risk-based test classification
Å Clinical evidence requirement
Å Notified body assessment
Å Expert panel advice & EURL
Å EUDAMED database
Å UDI 
Å CE-IVDs versus IH-IVDs (exempted!)

IVDR KEY CHANGES
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Note that tangible products/ kits are regulated by the IVDR, 
while the IVDR does not regulate lab medicine services.

Redefinitionof an IVD medicaldevice
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... solely or principally for the purpose of providing information on one or 
more of the following:

(a) Concerning a physiological or pathological process of state;
(b) Concerning congenital physical or mental impairments;
(c) Concerning the predisposition to a medical condition or a disease;
(d) To determine the safety and compatibility with potential recipients;
(e) To predict treatment response or reactions;
(f) To define or monitor therapeutic measures.

CompanionDiagnostics Genetictesting

Scope Enlargement
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§ Major changes to how IVDs are 
classified.

§ Will be a RISK-RULE BASED 
SYSTEMusing Global 
Harmonisation Task Force (GHTF) 
classification rules.

§ Impacts most IVD manufacturers 
and 80-90% of tests: quantum 
leap!

§ Classification depends upon THE INTENDED 
USE ANDTHE LEVEL OF RISK TO THE PATIENT 
AND THE PUBLIC(taking into account the 
likelihood of harm and the severity of that 
harm).

§ Identical devices may be classified differently if 
they are to be used for different diagnostic 
ǇǳǊǇƻǎŜǎΦ ¢Ƙƛǎ ƛǎ ǿƘȅ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ 
intended use of the device is critical to 
determining the appropriate class.

Test (Re)Classification
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CCLM 2021, Cobbaert et al. 

Risk-basedClassification System 
under the IVDR 2017/746
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Clinical Evidence 
= clinical data and performance 

evaluation results, pertaining to 

a device of sufficient amount 

and quality to allow a qualified 

assessment of whether the 

device achieves the intended 

clinical benefit and safety, 

when used as intended by the 

manufacturer.

IVDR REQUIREMENT WITH 
MAJOR IMPACT

ClinicalEvidence Requirement
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III. Cyclical Framework for the 
Evaluation of in vitro Medical Tests

Key 

components of 

the test 

evaluation 

process are 

driven by the 

clinical need of 

using a test in 

the clinical 

pathway.
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The Test Evaluation Cycle

Is there an unmet 

clinical need and 

is there an 

effective 

intervention?
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Clinical pathway 

mapping: 

What is the purpose and 

role of the test?

CVRM pathway
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Disease

Predisposition

Risk Stratification

Screening

SurveillanceDiagnosis

Monitoring (Disease)

Treatment DecisionsStaging

Prognosis

Monitoring (Treatment )Early Detection

Intended Purposes of Medical Tests
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Key messages - 1

A test is a procedure that makes use of an assay in the context of a particular
disease, in a particularpopulation for a particular purpose, followed by action.

Before a new test is fully evaluated, the 
ïunmet clinical needs,
ï intended purpose (screening, diagnosis, monitoring, etc.)
ï role (add on, replacement, triage), 
ïclinical pathway,
ïpopulation, 
ïhealthcare setting in which the test is intended to be used,
ïcondition that is intended to be managed with the use of the test,
ïprocedures for evaluating these, and
ïpotential final outcomes of testing

must be clearly defined.
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The Test Evaluation Cycle

The ability of an assay to 

correctly detect or 

measure a particular 

analyte/measurand.

preanalytical considerations

analytical sensitivity/specificity

limit of detection/quantitation,

measurement range

linearity

metrological traceability, 

imprecision and trueness
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Key messages - 2

Clin Chem Lab Med 2015; 53(6): 841ï848

Analytical performance specifications (APS)

should reflect clinical needs 

can be based on 3 different models: 1/ outcomes, 2/ biological variation, 
3/ state-of-the art;

should be set at a level that achieves net health benefit for patients at 
reasonable costs;

should be tailored to the purpose and role of the test in a well-defined 
clinical pathway;

should be commensurate with the impact of the laboratory test on 
subsequent medical decisions and actions;
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wŜƳŜƳōŜǊΧ

High quality analytical performance does not guarantee high 
quality clinical action or patient compliance or that the chosen 
treatment will be effective. 

The opposite is also true; poor analytical performance of a test 
that plays a small part in a complex clinical pathway may not 
necessarily lead to adverse or unfavourable outcomes.

Clin Chem Lab Med 2015; 53(6): 841ï848
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Clin Chem Lab Med 2015; 53(6): 841ï848

Key messages - 3

Outcome-based APS

address the influence of analytical performance on clinical outcomes 
that are relevant to patients and society;

are only useful where the links between the test, clinical decision-
making and clinical outcomes are straightforward and strong;

are often influenced by the current measurement quality and results 
may vary according to the actual test method used, the investigated 
population and healthcare settings.
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The Test Evaluation Cycle

the ability of a biomarker to 

detect patients with a 

particular clinical condition 

or in a physiological state

How well does it work in practice?

In what subset of patients?

Is it really better than the conventional test®?

How do alternative tests compare?

25

Cog wheel structure:
interdependence
between APS and CPS!
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CVRM & History of LDL-c Lowering Trials 

Cobbaert, Ann. Clin. Biochem., 2023
Packard et al. Heart, 2021

ÅAverage baseline: Top of arrow

ÅOn-treatment LDL-c levels: bottom of arrow

ÅDotted lines: recommended LDL-c levels according to ESC/EAS guidelines

Analytical performance goals LDL-c tests

CVa <4%

Bias <4%

On-treatment goal 2.6-4.14 mmol/L

Current  LDL-c 
on-treatment goals

1ς1.5 mmol/L

Analytical performance goals are 
not updated since 1995 whereas 

current treatment goals are 
2.5 to 3-fold lower
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Disconnect LDL-c test Analytical Performance 
and Clinical Performance

Disconnect between 
Analytical Performance and 

requiredClinical Performance 
of LDL-c tests 

Test evaluation framework
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Dutch SKML EQA: 
LDL-c recovery in a normal native sample

N = 107
Proficiency testing
Å Lab monitoring two-weekly
Å Native sample
Å 107-124 labs

normal TG
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Dutch SKML EQA: 
LDL-c recovery in native hyperTGsamples

Proficiency 
testing
Å Lab 

monitoring 
two-weekly

Å Native sample
Å 107-124 labs

normal TG
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Dutch SKML EQA: 
LDL-c recovery in native hyperTGsamples

HTG

Proficiency testing
Å Lab monitoring 

two-weekly
Å Native sample
Å 107-124 labs

The problem is non-selectivity of the test, not lack of standardization!

Trimodal curve!
LDL-c tests at low end: not fit for purpose!normal TG
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SUFFICIENTLYCurrent Analytical Performance of LDL-c tests ensures 
measurements are ACCURATEaroundformer Clinical Decision Points

IFCC-SD and GSCC-CB 

38 assay and reagent 
manufacturers

Means of duplicate 
measurements

Calibration and non-selectivity 
bias are mostly sufficient for 
former LDL-c targets 

N = 1,914

Bias distribution of LDL-c measurements reported by assay and reagent manufacturers 
as part of their submission for CDC certification  (2016-2019) 

in mg/dL
<1.81      1.81-2.59    2.59-3.34    3.34-4.12   4.12-4.90    >4.90

mmol/L

By courtesy of  Dr H. Vesper, CDC, Atlanta, Georgia, USA
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Current Analytical Performance of LDL-c testing demonstrates 
INSUFFICIENT ACCURACY to support New Clinical Guidelines

IFCC-SD and GSCC-CB 

38 assay and reagent 
manufacturers

Means of duplicate 
measurements

Calibration and non-selectivity 
bias are mostly sufficient for 
former LDL-c targets 

N = 1,914

Bias distribution of LDL-c measurements reported by assay and reagent manufacturers 
as part of their submission for CDC certification  (2016-2019) 

in mg/dL

Calibration and non-selectivity 
bias are higher at new EAS/ESC 
and AHA/ACC targets 

<1.81      1.81-2.59    2.59-3.34    3.34-4.12   4.12-4.90    >4.90
mmol/L

By courtesy of  Dr H. Vesper, CDC, Atlanta, 
Georgia, USA

What can we do?
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Clinically superior Apolipoprotein B test 
as CVD risk marker

ÅApoB shown to be clinically 
superior to LDL-c in MI prediction

ÅPrimary prevention
- Copenhagen General Population 

Study 

- UK Biobank

ÅSecondary prevention

- INTERHEART 

- FOURIER 

- IMPROVE-IT

- ΧΦ
Marstonet al. JAMA Cardiol. 2022

Johannesenet al. J Am Coll Cardiol. 2021 
2019 ESC/EAS Guidelinesfor the management of dyslipidaemias: lipidmodificationto reducecardiovascular risk. EurHeartJ. 2020

2019 ESC/EAS Guidelines
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SKML EQA: 
LDL-c recovery in a hyperTGnative sample

N = 107

N = 39

Interlaboratory 
CVa of 21%

LDL-c

ApoB

Interlaboratory 
CVa of 9%

Molecularly defined ApoB does not 
suffer from non-selectivity

Imprecisiondiagnostics

Precisiondiagnostics
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Clinical test-treatment pathways for CVD reduction 
according to current and new practices

Modifiedfrom Ruhaak, van der Laarse, Cobbaert, Ann ClinBiochem, 2019 SKML Congres2024 
35



Calibration hierarchy ɂFull metrological traceability to SI

Harmonized with the IVDR!

Metrological Traceability in the IVDR:
Å 7 times mentioned 
Å Values should be assigned through suitable 

RMPs and RMs of a higher metrological order!
Å Where available: to certified RMs or RMPs
Å Test fitness for the intended use is key! 
Å Traceability starts with defining the measurand!

IV.       ISO 17511:2020 
& the Metrological Traceability Concept
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Stakeholders Involved
Committee based mode

IFCC, International bodies

National Metrology Institutes

Governments

Regulators/Notified Bodies

Calibration Laboratories

EQA providers

IVD Manufacturers

Clinical Laboratories

Clinicians

Patients

Accrediting Bodies

Key relationships

ISO standards

ISO standards

RELA

ISO standards

ISO standards

ISO standards

CE marking under 
the IVDD Ą IVDR
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ISO 17511 
ISO 15193, 15194, 15195

ISO 17025
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Standardization/ harmonization
in Laboratory Medicine: current status

Many questions are pending :

- all tests (established, new) ? 

- clinicians and laboratory medicine specialists ?

- patients, health professionals and manufacturers ?

Å Which priorities ?

Å Identical needs of standardization/harmonization for

Many assays have been standardized (or harmonized) over the last decades

Å Simple parameters : glucose, creatinine, cholesterol

Å Enzymes

Å Peptides, hormones, proteins
- TSH (IFCC-C)

- FT4 (IFCC-C)

- CDT (IFCC-WG)

é.. but this represents only a small percentage of performed laboratory tests (< 15%)
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