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|. Role of Laboratory Medicine

/THE ROLE OF LABORATORY SPECIALISTS:

* Our goal: to improve patient outcome

* Qur tools: safe and effective Medical Tests

* Our mechanism: support medical decisions

" * “Medicine is a science of uncertainty and an art of probability”
claimed William Osler. History, physical examination, imaging,
electrocardiogram, and laboratory investigations are all fraught with
uncertainties, frequently prompting further investigations, including
laboratory methods, which usually reduce the diagnostic uncertainty.

* However, in extreme cases, numerous investigations may be
expensive, painful, and lead nowhere; aptly coined the Ulysses
syndrome.

Laboratory specialist « Maedical diagnosis must therefore rest on knowledge and skills in
safe & effective patie  medicine combined with aptitude in the handling of uncertainties.
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Diagnostic versus Measurement Uncertainty

Establishing maximum allowable MU is key
to keep tests fitfor-clinicalpurpose!
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Rationalefor the EU IVORegulation

The purpose of IVDR legislation igeégulate the trade in
IVDs In the Eldnd, and by doing so, to guarantee tba&fety,

suitability and performanceas well as safeguard theealth

and ensure the necessapyotection of patients, users and

SN,

other persons.
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European Health Union

The European Commission is attempting to
build a strongeuropean Health Unionn
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

27 EU membestates

1. better protect the health of EU citizens;

2. equip the EU and its Member States to better
prevent and address future pandemics;

3. AYLINP PGS NBAAfASYOS 27
systems.

https://eur-lex.europa.eu/content/summaries/summai®9-expandedcontent.html
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https://eur-lex.europa.eu/content/summaries/summary-29-expanded-content.html

Since26 May 2022: from IVDD to IVDR

A VDD regulates commercial IVDs (CE-IVDs)
A VDR regulates CE-IVDs and In House-1VDs (LDTs)

) CE-IVDs

o

— | DTS

Laboratory-developed tests /
In-house devices

1998- 2022 Entry into force: 2017
5 years for Implementation
Date of application: May 28, 2022
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Areas of the EU Regulatory Framewor

~
Qualification/ Post-market
classification surveillance
. (manufacturer)
( . 4 . N
Conformity Market surveillance
. assessment (competent
9 authorities) )
" Performance ) r
evaluation/ Vigilance
_ performance study L

Infernational Federafion
of Clinical Chemistry
and Laboratory Medicine
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Governance of Edkvel implementation

CAMD
Competent

MS Authorities for
Competent «—  Medical Devices

Authoritij

1. Notified Body / 1 \ 13. Annex XVI

Oversight (NBO)

Stakeholders
{(as observers) '\\

12. Nomenclature

2. Standards . In Vitro Diagnostic
3. Clinical Investigation Medical Devices (IVD)
and Evaluation (CIE) 10. Internationa
4. Post-Market Surveillance 9. Unique Device
and Vigilance (PMSV) Identification (UDI) EFLM observers
5. Market Surveillance L —tudame o
: : (MS) v | 7. New Technologies (NET ] cC
= “ ----- Eurepean - 6. Borderline and Classification (B&12) Tm::wﬁ
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IVDR KEY CHANGES

The EU IVDD has been revised and strengthened in the IVD Regulation

L117/176 Official Journal of the European Union 5.5.2017

REGULATION (EU) 2017/746 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 5 April 2017

on in vitro diagnostic medical devices and repealing Directive 98/79/EC and Commission Decision
2010/227[EU

(Text with EEA relevance)

ey changes
Riskbased test classification
Clinical evidence requirement
Notified body assessment
Expert panel advice & EURL
EUDAMED database
UDI
CEIVDs versus HVDs (exempted!)

o o o o Po To o | X

SKMLCongre=2024



Redefinitionof an IVDmedicaldevice

In Vitro Diagnostic MD

+ ...any medical device which is a reagent, reagent product,
calibrator, control material, kit, instrument, apparatus,
equipment, software or system,

» whether used alone or in combination, intended...to be
used /n vitro for the examination of specimens, including
blood and tissue donations... from the human body,

+ solely or principally for...providing information..

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

Infernational Federafion
of Clinical Chemistry
and Laboratory Medicine
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ScopeEnlargement

... Solely or principally for the pu  ~~ of providing information on one or

more of the following: / Scop
nc/ud,',,g higi Niage >
(a) Concerning a physiological or pathologr...""Sk 4, ENT

: : : . O 2
(b) Concerning congenital physical or mental impairii.c-Se tests

(c) Concerning thie predisposition to a medical condition or a ui_2ase,
(d) To determine the Sz

(e) Ttreatment respdse or reactions;
(f) Tocdetine>or monitor theragpeutic measures.

I

CompaniorDiagnostics Genetictesting
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Test (Re)Classification

8§ Major changes to how IVDs are

classified. ,
NN
| Y
§ Will be aRI_SKRULE BASED 8§ Classification depends updriHE INTENDED
SYSTENMsIing Global USEANDTHE LEVEL OF RISK TO THE PATIENT
Harmonisation Task Force (GHTF) AND THE PUBL(taking into account the
" - likelihood of harm and the severity of that
classification rules. harm).
8§ Impacts most IVD manufacturers § Identical devices may be classified differently if
and 80-90% of testsquantum they are to be used for different diagnostic

LJdzN1lJ2aSad ¢KAA Aa ¢gKeé (KS
Intended use of the device is critical to
determining the appropriate class. @

leap!

SKMLCongre=2024



RiskbasedClassification System
underthe IVDR 2017/746
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ClinicalEvidenceRequirement

IVDR REQUIREMENT WITH
MAJOR IMPACT

Clinical Evidence

= clinical data and performance
evaluation results, pertaining to

a device of sufficient amount CLINICAL 5““?_’;'_5“ CLINICAL
and qualityto allow a qualified EVIDENCE wi] '_ o UTILITY
assessment of whether the : clinical

: . . Analytical performance
device achieveshe intended performance

clinical benefit and safety,
when used as intended by the
manufacturer

e
%3%&"
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Ill. CyclteaF Enaumewarkofahthe
Bvaluationofin vitro Medical Tkesis

K ey analytical

performance

components of
the test
evaluation clinical
performance
process are dinical
driven by the - pathway
clinical need of
using atestin
Nt cost clinical
the clinical effectiveness B effectiveness
pathway. |

Clinica Chimica Acta 427 (2014) 49-57

Contents lists available at ScienceDirect

Clinica Chimica Acta

journal hemepage: www.elsevier.com/lecate/clinechim

Special report
From biomarkers to medical tests: The changing landscape of @Cm”mm

: r l test evaluation
e—— e M
@ Andrea R. Horvath 2**, Sarah J. Lord !, Andrew Stjohn ¢, Sverre Sandberg ®, Christa M. Cobbaert,

16 Stefan Lorenz £, Phillip J. ﬁﬁﬁtbr( '3, g;:—ey en-Kamerbeek !
EUROPEAN FEDERATION OF CLINICAL CHEMISTRY Christoph Ebert?, Patrick%l.M. B{:lssu].t"gr.i 2084
AND LABORATORY MEDICINE For the Test Evaluation Working Group of the European Federation of Clinical Chemistry Laboratory Medicine
P S $EEEEEEEE e Y S e,




The TessEllaktidio 0yclgcle

Is there an unmet
clinical need and
IS there an
effective
Intervention?

=—LvL_r<"

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE
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.. CVRM pathwa
Clinical pathway . P Y

mapping:

What is the purpose and
role of the test?

Current practice

Target population

Individuals with{out) documented CVD
Individuals at increased CVD risk

v

Test: Classical lipid profile

v

Management decision

o) High LDLc and Low LDLc and
risk SCORE2 risk SCORE2
Generic treatment o treatment
with statins, ACE-
inhibitors, etc,

v

Health outcome
Subtoptimal due to
Residual risk beyond LDLc reduction
Underdiagnosis of CVD in women
Underdiagnosis of remnant disease

=—LvL_r<"
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AND LABORATORY MEDICINE
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Intended Purposes of Medical Tests

Predisgosition
Risk Stratification
¥
Screening
¥
A (1B SISCasE |
*+ * * *
Early Detection Diagnosis Monitoring (Treatment)  Surveillance
* *
Staging Treatment Decisions
* +*

Prognosis  Monitoring (Disease)

—_——L_L_r"

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE e —_—
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Key messagesl

A test is a procedure that makes use of an assay in the context of a particular
diseasg in a particulapopulationfor a particulampurpose followed by action

Before anewtest is fully evaluated, the
I unmet clinical needs,

i intended purpose (screening, diagnosis, monitoring, etc.)

i role (add on, replacement, triage),

i clinical pathway,

I population,

I healthcare setting in which the test is intended to be used

i condition that is intended to be managed with the use of the jtest
i procedures for evaluatinthese and

i potential final outcomes of testing

must be clearly defined

=—0v_"r<"

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE
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The ability of an assay to
correctly detect or
measure a particular
analyte/measurand.

o preanalytical considerations

@ analytical sensitivity/specificity
o limit of detection/quantitation,
@ measurement range

o linearity

@ metrological traceability,

@ imprecision and trueness

=—LvL_r<"

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE
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Key messages2

Analytical performance specifications (APS)

=—0__r<

EUROPEAN FEDERATION OF CLINICAL CHEMISTRY
AND LABORATORY MEDICINE

should reflect clinical needs

can be based 08 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 wlefined
clinical pathway;

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

Clin Chem Lab Med 2015; 53(6): 841i 848




P N\ Val

Remefriber.0 S NJIX

High quality analytical performance does not guarantee high
guality 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): 8411 848

23
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Key messages3

Outcome-based APS

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

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

e 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' Clin Chem Lab Med 2015; 53(6): 841i 848

=—0__r<
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Cog wheel structure: Th]e mSE&‘ahmm nﬁm | e

interdependence
between APS and CPS

=—Lv__r<"
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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?

o In what subset of patients?

o Is it really better than the conventional test®?
o How do alternative tests compare?



CVRM & History of LBt Lowering Trials

Analytical performance goals LBl tests
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A Average baseline: Top of arrow
A Ontreatment LDkc levels: bottom of arrow

A Dotted lines: recommended LBllevels according to ESC/EAS guidelines
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C\ <4%

Bias <4%

Onttreatment goal | 2.6-4.14 mmol/L

1¢1.5 mmol/L

Analytical performance goals are
not updated since 1995 whereas
current treatment goals are

2.5 to 3fold lower

Cobbaert, Ann. CliBiochem, 2023
Packard et al. Heart, 2021 =4



and Clinical Performance

Disconnect between
Analytical Performancand
requiredClinical Performance
of LDLc tests

International Federation
of Clinical Chemisiry
27 and Laboratory Medicine
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Dutch SKML EQA:

LDL-c recovery in a normal native sample

normal TG

20224 A

Proficiency testing

A Lab monitoring tweweekly
A Native sample

A 107-124 labs

[TTTTTTT T T I T T [TTTTTTTTITITTrI T
=30 32 34 36 38 4.0 42 4.4 46 48 50

mmmmmm

[ Roche Friedewaia [ Roshe Direct [l siemen= Atelica Direct [ ] bttt Direct [ sizmens Dimension Direct
[] siemens Atelica Friedewaid [l Beciman Couter AU Direct [[] Overigen Fredewald [ Aboott Friedewaid [ pecknan Couter U ctympus Frevad
[ sierens Dimension Frisdewaid [ ] semens Adia Friedewsid [ 2eckoman Couter D Fredewsia [ ool ey gpet o c o) [ ] verien Direct
|:| Siemens Advia Direct
&
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Dutch SKML EQA:

LDLc recovery in nativenyperTGsamples

normal TG

20224 A

Proficiency
testing

A Lab
monitoring
two-weekly
Native sample
107-124 labs

To T

[TTTTTTT T I T Io T [TTTTTTTTITTITrT ]
<30 32 34 36 3.8 4.0 42 4.4 46 4.8 5.0

mmmmmm

[ Roche Friedewald [ Roshe Direct [l siemen= Atslica Direct [ ] Aot Direct [ siemens Dimension Direct
] siemens Atelica Friedewald [l B=ckman Couiter AU Direct [[] overigen Friedewald [ Abbott Friecewaid [[] ectnan Couter sty Frcevad
[ siemens Dimension Frizdenaid [ ] semens Advia Fiedewaid [ eckoman Couter D Fridewad [ -ox-enctestrl e pes o e [ ] overigen Direct

D Siemens Advia Direct
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Dutch SKML EQA:

LDLc recovery in nativenyperTGsamples

Trimodal curve!
Norm@&les<@ low end: not it for purpose!

2022.4 A 20201 E

Proficiency testing
A Lab monitoring
two-weekly
A Native sample

A 107-124 labs
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[ Roche Friedewaia [ Roshe Direct [l siemen= Atelica Direct [ ] bttt Direct [ sizmens Dimension Direct

[] siemens Atelica Friedewaid [l Beciman Couter AU Direct [[] Overigen Fredewald [ Aboott Friedewaid [ pecknan Couter U ctympus Frevad
[ sierens Dimension Frisdewaid [ ] semens Adia Friedewsid [ 2eckoman Couter D Fredewsia [ ool ey gpet o c o) [ ] verien Direct

|:| Siemens Advia Direct

The problem ison-selectivity of the testnot lack of standardization

ey
o
=
International Federation

3 O of Clinical Chemisiry
and Laboratery Medicine
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Current Analytical Performance of Ligltests ensures

|

nts are around Clinical Decision Points

Bias distribution of LDt measurements reported by assay and reagent manufacturers
as part of their submission for CDC certification (22Q69)

25

38 assay and reagent Calibration and noselectivity
manufacturers 20 —p bias are mostly sufficient for
s . former LDLc targets

Means of duplicate
measurements

Bias, %

N=1,914

mg/dLx 0.0259 = mmol/L

-20

-25

: By courtesy of Dr H. Vesper, CDC, Atlanta, Georgia
<1.81 1.82.59 2.538.34 3.34.12 4.124.90 >4.90
mmol/L

ll'@ cC
1 [ e
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Bias distribution of LDt measurements reported by assay and reagent manufacturers
as part of their submission for CDC certification (20Q69)

Calibration and noselectivity
—p» bias are mostly sufficient for
former LDlLc targets

I ? T e I
What can we do?
f i i - o Calibration and noselectivity

» bias are higher at new EAS/ESC
and AHA/ACC targets

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

<1.81 1.82.59 258.34 3.34.12 4.124.90 >4.90
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Clinically superior Apolipoprotein B test

as CVD risk marker

AApoB shown to be clinically
superior to LDIc in Ml prediction

APrimary prevention

- Copenhagen General Population
Study

-  UKBIiobank

ASecondary prevention
- INTERHEART

- FOURIER

) I M P ROVEI- Marstonet al. JAMACardiol 2022

X CD Johanneseest al. J Am Cdllardiol 2021
2019 ESC/EAsuidelinesor the management oflyslipidaemiadipid modificationto reducecardiovascular riskEurHeartJ. 2020

2019 ESC/EARLIdelines
Lipid analyses for CVD risk estimation

SKMLCongre2024



LDLc

Interlaboratory
CV\, of 21%

ApoB

Interlaboratory
CV of 9%

20201 E ' =107

SKML EQA:

LDLc recovery In dayperTGnative sample

Imprecisiondiagnostics

SNl | R R
4 18 18 20 22 24
mmol.

20201 N=39
W) b
, | Precisiondiagnostics
]/H/ I Molecularly defined ApoB does r
TR e o T suffer from nonselectivity
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S |n|cal testtreatment pathways for CVD reductio

according to current and new practice

/ . \ Annals of Clinical Biochemistry 0\
Current praCtlce Volume 60, Issue 3, May 2023, Pages 151-154 @SAGE
© The Author(s) 2023, Article Reuse Guidelmes .
Target population hitps://doi.org/10.1177/00045632231166855 JOU rnals

Individuals with(out) documented CVD

Individuals at increased CVD risk Editorial
* Implementing cardiovascular precision diagnostics: laboratory
specialists as catalysts?

Test: Classical lipid profile

v

Management decision

Christa M Cobbaert

High LDLc and Low LDLc and
risk SCORE2 risk SCORE2
Generic treatment No treatment

with statins, ACE-
inhibitors, etc.

v

Health outcome
Subtoptimal due to
Residual risk beyond LDLc reduction
Underdiagnosis of CVD in women
Underdiagnosis of remnant disease

emmro Feﬂel
3 5 nnd lnb ’fY ne

Modifiedfrom Ruhaak, van der Laarse, Cobbaert, @imBiochem 2019 SKMICongre2024



V. 1SO 1/7511:2020

& the Metrological Traceability Concept

Calibration hierarchy 2 Full metrological traceability to SI
INTERNATIONAL ISO _
STANDA RD 17 5 1 1 material measurement pro cedure

p.1. fit for purpose measurement procedure(s) for
purity assessment or identity of pure substances,
e.g. qNMR, mass balance, gene sequencing

Second edition
2020-04 Ypry @ m.1.certified primary reference
0% Mrer material [CRM] - ISO 15194 conforming

Harmonized with the IVDR! It starts with defining the MEASURAND & the max. allowable ML

le—

'\

m.2, primary calibrator - prepared as enumeration/counting

solution of m.1 in suitable solvent

e L Ty e ‘

In vitro diagnostic medical devices —
Requlrements for eSt_a_bllShlng m.3. secondary (commutable) calibrator/CRM
metrological traceability of values (IS0 15194 conforming), or other
ass[gned to calibrators, trueness commutable reference samples e.g. panels
control materials and human samples and/or pools of human samples

p-3. reference measurement procedure = for
the measurand (IS0 15193 conforming)

p-4 manufacturer’s selected
measurement procedure

m.4. manufacturer's working

AVAVARY

MGUO'OC]IC&' TraCeab”ItV |n the IVDR calibrator (master calibrator(s)) p-5 manufacturer’s standing
A 7 t|mes menUoned measur‘ementprocedure
A Values should be assigned through suitable Yoru,® Calbcatas Crarious lots)
RMPs and R r p.6. end-user IVD MD
A Where availableto RMs or RMPs Yoru(y)* R —
A Test fitness for the intended use is key!
A Traceability starts with defining the measurand! o

lf@ cc
Infemational Federation
SKMLCongre2024 ot o Mg




Stakeholders Involved

Committee based mode

Governments

IFCC, International bodies

!

1ISO 17511

Regulators/Notified Bodies

National Metrology Institutes

ISO 15193, 15194, 151¢

ISO 1702¢

==

CE marking under
the IVDDA IVDR

JCTLM

Accurate results
for patient care

ISO standards

Calibration Laboratories

Py
~

*

IVD Manufacturers

*

ISO standards

Clinical Laboratories

. aN

RELA

ISO standards

A ISO standards
Clinicians

!

Patients

EQA providers

T ISO standards

Accrediting Bodies

SKMLCongre2024

* Key relationships
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Standardizatiomharmonization

In LaboratoryMedicine: current status

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

A Simple parameters : glucose, creatinine, cholesterol

A Enzymes

A 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%)

Many questions are pending :

A ldentical needs of standardization/harmonization for

all tests (established, new) ?
clinicians and laboratory medicine specialists ?
patients, health professionals and manufacturers ?

A Which priorities ?

38



