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The most popular genetic tests

e Cystic Fibrosis
e Hemochromatosis
e Fragile X mental retardation

e Factor V leiden

e BRCA1&?2




Potential impact of genetic tests on
European health budget

30 million potential ? customers
e 500 — 4000 molecular tests/ million citizens/ year

e 4000 — 10.000 cytogenetic tests/ million citizens/ year

200 — 2000 € per test

900.000 — 28.000.000 €/ million citizens/ year




| ssues to start from

 More than 1,000 laboratories/centers in different settings
 More than 1,000 rare diseases can be tested

e Lack of centralized and uniform information about services
e Limited networking

e Lack of harmonized and standardized PT/EQA
e Lack of reference materials
e Limited number of ISO 15189 accredited labs

e Limited analytical and clinical validation of tests
 Diverse regulatory environments

* Insufficient counselling/lack of harmonized approach i

Unacceptable number of laboratory errors!!!!

- IPTS report 2003
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Genetic problems are universal!

MS Health system
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 Quality of the Clinical aspects of the services
» Translation of Technologies into diagnostic practice




Present Future
Virtual Institute:

Structured Network of expert
and peripheral centers
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Common goals for quality, criteria, training
Centralized information for all
EQA provision

Validation of new technologies
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The ACCE model

e Analytical validity: accuracy of test identifying biomarker
e Clinical validity: relationship between biomarker and clinical status
e Clinical utility: likelihood that test will lead to improved outcome

e Ethical, legal and societal implications




Creating a network of networks
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Procedure for the development and follow-up of
documents, guidelines etc

Survey — expert meeting
Patient organizations — Expert groups

Draft of leaflets, guidelines ......

Validation by the community

(Translation)

Distribution to Member States
Roadshows




A comprehensive European database of labs and tests

_ _ e Operated by Orphanet in collaboration with EuroGenTest
Biochemistry . : :
Cytogenetics e Cross referenced with SwissProt, OMIM and Medline
Molecular e Used daily by 25,000 users from 160 countries
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Quality Assurance Database (from 2007)

e Access via www.orpha.net and www.eurogentest.org

UNIT 1 : QUALITY MANAGEMENT AND ACCREDITATION / CERTIFICATION OF GENETIC TESTING
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Cytogenetics EQA - CEQA

Cytogenetic European
Quality Assessment

® On-line EQA — feasibility and viability demonstrated
e Feasibility initially tested on UK NEQAS participants
e Two pilots and then extended to routine EQAs
e Subseguent improvements to the website
e Administrative interface improved
e Library of FISH images/EQA cases being created
e First pilot European on-line EQA for Cytogenetics, CEQA
e 25 countries registered, one postnatal and prenatal EQA case
e EUuropean assessors/experts meeting
e Summary report prepared - now with assessors for validation
o EQA templates/registration documents revised for incorporation
onto the line management system




Common Platform for European EQAs
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Expert workshops and train@:

participated 8 x i
participated 6 x W
participated 5 x W
participated 4 x
participated 3 x |
participated 2 x |
participated 1 x |
no participation [

9 workshops organized

« 27 different countries participated ' S
(Europe: 24, North-America: 1, South-America: 1, Australia: 1)

« 86 different institutes participated

» 156 different participants, 29 of them participated more than once

http://www.eurogentest.org/unitl/workshops.xhtml




OECD Guidelines for
Quality Assurance in Genetic Testing

World Healt Organizaion

Comn,daiiy
| Genetics

OECD Workshop on Genetic Testing
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2000-OECD Vienna Workshop:
Policy Challenges from the New Genetics
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OECD Guidelines

Guidelines are relevant to OECD and non-OECD countries

Countries need to implement what they approved.

Implement the Best Practice in your laboratory

&_Spread the quality message! >

EuroGentest is available to help!

e Workshops

e Documentation

e Validation

e Advice

o EQA
www.EuroGentest.org
www. OECD.org/biotechnology

OECD GUIDELINES FOR QUALITY ASSURANCE IN
MOLECULAR GENETIC TESTING
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Research and emerging technologies

Aim:
e TO support and to guide the implementation of new technologies into
diagnostic application.

e Set up a rigorous test evaluation program, with Beta testing in
accredited laboratories, on selected clinical samples, to ease
Introduction of new technologies into the European diagnostic
laboratories.

DNA extraction methods, MLPA, Conformation Sensitive Capillary Electrophoresis,
High Resolution Melting Curve Analysis, Pyrophosphorolysis-Activated Polymerization

Long term goal:
Constitute a Network of Excellent laboratories (NoE) and SME’s for
Beta testing of new technologies following established procedures.
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_ UNIT 5 : RESEARCH AND EMEBRGING TECHNOLOGIES
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NEW TECHNOLOGIES

Abbreviation Full name

ARMS
A0

FI=H

fibver -FI5H

Amplification refractory mutation system
Allele-Specific Oligonuclectide hvbridization

Chemical Cleavage of Mizmatch
Denaturing Gradient Gel Electrophoresiz

Denaturing High-Performance Liguid Chromatographey
Fluorescence-assisted mismatch analysis
fiber-Fluarezcence In Situ Hybridization
Fluorezcence In Situ Hybridization

Heteroduplex analysis

Imvader

Muttiplex Amplifiable Probe Hybridization
Meting Curve Analysis
Muttiplex Ligation-dependent Probe Amplification

Pyraphosphoralysiz-Activated Polyvmerization

Palymerase Chain Reaction

Praotein Truncation Test

RM&Aze cleavage

Aliases

Allele-zpecific PCR (ASPCR) 7 PCR amplification of specific alleles (PASA)
Allele Specific Hybridization

Chemical Mismatch Cleavage, Amplification Mismatch Detection (MDY, HOT

Constant densturant gel-elpho (CDGE), perpendicular denaturing gradient gel-
elepho

temperature-modulated heteroduplex analysis (ThHA)

nane

Slak gel heteroduplex analysis (HDA)

Invasive cleavage

High-resalution meting curve analysis (HEMA), High-resalution DMNA melting curve
analysiz

PAP-A, BI-PAP (variant of PAP in which bhoth primers are blocked st their 3
terminus with a ddrTF)

Multiplex PCR (wariart of PCR; using several primer pairs simultaneously amplify
multiple sequences)

=P - In Yitro Synthesized Protein assay

Mon-izotopic Rhase cleavage assay (Mirca)



Clinical validity and utility of genetic testing

» Defining clinical utility criteria of genetic testing
* |nvestigating access to and utilisation of genetic services in EU

 Initiating an international collaborative network in order to promote
iInternationally shared quality standards for clinical utility assessment

* |nvestigating criteria and mechanisms to maximize the output of
genetic services, given limited resources

« Validate and translate the utility guidelines developed by the GSHG

Genetic Counselling

 Aim to improve the quality of genetic counselling

Specific Support Action to integrate partners from d eveloping countri

“CAPABILITY Project " (2007-2009)




Clinical genetics and community genetics

Summary of Guidelines for Genetic Counselling
What counselling in different testing categories?
Who is qualified to give counselling?

What aspects of the "ideal genetic counselling” should
be included in genetic counselling in real life?

Eur '




What is genetic testing?

Phenotypes Mut Object

Type of testing

Context
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Ethical and Legal Issues

e P.Borry, JP. Fryns, P. Schotsmans & K. Dierickx, Attitudes
towards carrier testing in minors: a systematic review, in
Genetic Counseling 16 (2005) 4, p. 341-352.

ENETIC TESTING
\D COUNSELLING

e P.Borry, JP. Fryns, P. Schotsmans & K. Dierickx, Carrier
testing in minors: a systematic review of guidelines and
position papers, in European Journal of

Human Genetics 14 (2006) 2, 133-138.

e P.Borry, L. Stultiens, H. Nys, JJ. Cassiman, K. Dierickx,
Presymptomatic and predictive genetic testing in minors: a
systematic review of guidelines and position papers, Clinical
Genetics 70 (2006) 5, 374-81. EUROPEAN GUIDANCE

e P.Borry, J.P. Fryns, K. Dierickx, Predictive Genetic Testing in
Children. A clinical-ethical analysis, in A. de Bouvet, P. Boitte, me e

G. Aiquier, Questions éthiques en medicine prédictive,
Montrouge, John Libbey and Company, 2006.




PATIENT RIGHTS
IN THE EU

CzeEcHREPUBLIC

DENMARK

ETHICAL - LEGAL PAPERS N° 1
Eur st
N ETHICAL - LEGAL PAPERS N° 2
Eur st




Education and patient issues

 Updated list of National Societies of Genetics and others relevant
ones

o List of European and National genetic courses

 List of other educational material and list of relevant institutions
iInvolved in genetics education

 Network of national contact persons in the European countries

 1st Workshop on “Patient and Professional Perspective of Genetic
Information/Education in Europe”

« Core competences for geneticists and allied health professionals _
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Developing informative guides

Frequently Asked Questions

Information for Patients and Families
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EuroGentest Actions speak louder than words

Harmonising  soreading the quaity mas: 4 ¥
genetic testing © 3
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EuroGentest Actions speak louder than words

What can

el : o HarmonisStNg gpreading the quality message

Cwur aim is to halp all categonas of genetic laboratonies fully meet acoredifation, certification

Zenetic (eSHNG  andticancing crterss.
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H{r“'—}i& -I:‘ HI rﬂ'pf Already we hawe held several BExpert Workshops an Laborstory Accreditstion, which were
aversubsen bed. This work confinues in 2007 with a further two workshops and Round-table
sessionsg at the European Socaty of Human Senetics on specific, quality related. topics

Inspiring professionals,
reassuring patients and
families

EurcGarest is 8 Metwark of
Excallence funded by the EU
{o promate the hamanisatian
and impravement af genatic
{esting standards. Now

Project
coordinator:

For more information please visit www.eurogentest.org




