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The most popular genetic tests

e Cytogenetics
e Cystic Fibrosis
e Hemochromatosis

e Fragile X mental retardation

e FactorV leiden

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 _
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Survey Results Community Genet. 10(3):123-31, 2007

o International exchange is a widespread feature of

Molecular Genetics service provision.

+ 64% of Laboratories received specimens from other
countries

* Qver 18,000 specimens crossed borders in 2002
o Variables contributing to a high Quality Score (p<0.005):

v" Accreditation of the laboratory

v’ Director having formal training in molecular genetics

v’ Affiliation with a Genetics Unit

http://www.oecd.org/dataoecd/25/12/34779945.pdf




| 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 number of accredited EQA schemes

e Limited analytical and clinical validation of tests
 Diverse regulatory environments r

* Insufficient counselling/lack of harmonized approach y

Unacceptable number of laboratory errors!!!!

- IPTS report 2003
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Creating a network of networks
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 Quality of the Clinical aspects of the services
» Translation of Technologies into diagnostic practice




Present Future
Virtual Institute:

individual facilities

Structured Network of expert
and peripheral centers
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Highly variable quality
Individual rules and procedures

Common goals for quality, criteria, training
Centralized information for all
EQA provision

Validation of new technologies

Eur




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




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

/\> ERNDIM

DATABASE *




Quality Assurance Database (since 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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QA Survery EuroGentest (2006)

+ Answers from ~350 testing labs from -@-CE=ere
32 countries: e
- Validation of information from
questionnaire sent to 2,300 individuals e =
QAU data validated with = —
EQA/accreditation providers
- each lab receives unique, permanent ' =
EUGT number g _
« dataexchange with Orphanet
Orphanet completes test data =
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Directory of EQA Schemes and Providers

e I e s ©MQN and G EQA scheme merger
T ~ We are wvery pleased to announce that on December
I 0. Mamioitainglial 102 EM(—JNg 20th 2007 the board of the German Society of Human
PR e iee o | Genetics (GfH) approved the merger of the EMQN and

GfH External Quality Aszessment schemes. (upd 18 Jan 2008) More...
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Common Platform for European EQAs

Common Web Portal?

EQA Platform

s
—
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Sttty Asocsoment
Cytogenetics EQA - CEQA m

® Online EQA — feasibility and viability demonstrated
e Feasibility initially tested on UK NEQAS participants
e Two pilots and then extended to routine EQAs
e Registration, invoicing, submissions
and results all online

e European online EQA for Cytogenetics, CEQA
e 80+ participants from 25 countries registered
e One postnatal and one prenatal EQA
e Leukaemia EQA and PGD/PGS pilots
e All European National Scheme Organisers are assessors
e Generic marking criteria
e European assessors/experts meeting
e Exemplary answers and annual summary report




Expert workshops and trainm:

9 workshops organized

participated 8 x i

Accreditation & Quality Systems | petciaedex m

participated 5 x W

Internal Audit ol B T e
IT support Paricpated 1 -
Motivation & Change eI
Diagnostic Validation

Management review of IQC & EQC

« 27 different countries participated
(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




Types of workshops

Accreditation and guality management

General worlkshop for thosze who would lke to start up or
improwve their guality svystem.

Internal audit

Specific  workshop on the preparabtaon, execution and
evaluation of an internal audit.

Towards accreditation - Managing the human side of
change

This worlkshop will give insight on the behavioral side of change
and how to apply this in real life.

IT support

Learn what i= on the market and which cAtera are important
wihen implementng electronic support for vour QMES,

Fulfilling the reguirements of IS0 15139

Worlkshop tackling specific topics of the 150 standard such as
management review.

DHagnostic validation

Worlkshop on the regurements for wvalidaton regarding 50
1518% and related izzsuss.

Round table sessions ESHG - Case studies on guality assurance and guality
control issues in genetic testing laboratories

Short =zession to discuss on and share experdences with auality managsement and

IR



Preimplantation Genetic Diagnosis in Europe:
Current Practice and Future Needs

A. Corveleyn M. Momis. E. Dequeker, N. Nagels (EUGT);
EC Joint Research Centre, ESHRE. EFALAN

Publications: - Survey results (submitted)
- Legal aspects (in preparation);
- IPTS Report (in press)

First comprehensive, independent survey of » Current practices definedin:
services. current practice and QAu status of . Quality management
European PGD providers . Qualifications
Identification of providers: - Internal quality contral
- Centres, clinics and labs in 17 countries - External quality assessment
R 1Y Traceability
- All PGD cycles performed in 2006 - Follow-up
- Including familial chromosomal anomalies, - International flow of patients and
over 50 monogenic disorders (including samples
adult-onset) and HLA typing. « A numberof problems of practice and

quality assurance identified

L-m”&""" . st




Preimplantation Genetic Diagnosis in Europe
(Executive Summary)

Anniek Corveleyn, Eleni Zika. Michael Morris, Elisabeth ;
Andreas Schmutzler, Jini Vanecek, Fransesc Palau, Dolores [barreta




OECD Guidelines for
Quality Assurance in Genetic Testing

World Healt Organizaion

Comn,daiiy
| Genetics

OECD Workshop on Genetic Testing
T |

|
2000-OECD Vienna Workshop:
Policy Challenges from the New Genetics

— ‘
Flrttea Romcel, Fars,

;_ S A RGER

Genetic Testing

POLMKY ETanT Foda
THE NEW MILLENMUM

Eurt@est

..............

Orgenization for
Rt | Standardization




OECD Guidelines

Guidelines are relevant to OECD and non-OECD countries

Applies to ALL genetic disciplines

Countﬂﬂs.D.EEd.LD.imnl%tv\/tht they approved.
&_Implement the Best Practice in ¥dur laboratory

Spread the guality 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

@

OECD




What do the Guidelines do?

www.oecd.org/sti/biotechnology
e Setminimum standards
e ENncourage best practice:

« OECD countries are asked to implement the

guidelines
« Non-member countries invited to use themto
set policies
e Progressreportand review in 2011 4
Structure | A. General principles of MGT i
< B. Quality Assurance system
5] C. Proficiency Testing
D. Result Reporting
- E. Education and training I




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




Disease specific best practice guidelines
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Reference materials for molecular genetic testing

Quality Control and Reference Material Producers websites

Hame Description

HIBSC strategic aims:
# To respond to and advise on public health problems involving biologicals;
s To provide a national scientific capacity in the field of biological medicing, and to maintain the flexibility, expertise and faciliies needed to address new
developments in science and medicing;

# To operate, and be recognised, as a leading international authority on methods of assay such as those to quantify biological activity and to characterse and
HIBS T assess the safety of biologicals;
o & To maintain a central role in the development of the scientific basis for contral and standardisation of biologicals within Europe;
s To assist in the development of international consensus on scientific aspects of the regulation of biological medicines and, in this respect, work closely with
the Warld Health Qrganisation;

# To achieve and maintain Quality Accreditation in key areas of control and standardisation.

The Coriel Institute for Medical Research is an independent, non-profit research organization dedicated to understanding human genetic diseases and providing the highest quality
genetic resources.In addition to conducting its own research in cancer (including breast cancer and leukasemia), human genetic variation, mechanisms of cellular differentiation, and

Coriell other genetic disorders, the Coriel Institute for Medical Research also serves the entire scientific community by maintaining the world's largest collection of human cels for research. The
identification of genes associated with Huntington Disease, cystic fibrosis, Azheimer Disease, Down Syndrome and a severe form of manic depression, among many others, relied on cells
from these collections.

The Institute for Reference Materials and Measurements (IRMM) is one of the seven institutes of the Joint Research Centre (JRC), a Directorate-General of the European Commission (EC).
The mission of the IRMM is to promote a common and reliable European measurement system in support of EU policies.

IRMM

The prime objective of the IRMM is to build confidence in the comparability of measurements by the production and dissemination of internationally accepted quality assurance toals,
including validated methods, reference materials, reference measurements, interlaboratory comparisens and training.

LGC Promoachem is Europe's most comprehensive source of reference materials. The UK's leading independent provider of analytical and diagnastic services, LGC offers chemical,
LGC biochemical and forensic analysis, DMA testing and genetic screening, research, method validation, consultancy and analytical outsourcing. LGC also distributes reference standards and
ATCC biomaterials throughout Europe.

BAM is the German Federal Institute for Materials Research and Testing. Its competences are to improve safety and reliability in chemical and materials technologies through research and

Euro est
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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.

est
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SERRCH (searches on all fields)

+ Legal Issues

ADYVANCED SEARCH Fitter
Abbrevistion |
Full name I
Aligzes I
I

MAX RECORDS |25 RESULTS Rk

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)
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Whatis validating a test ?

Existing
technologies

Customer

Test Test Diagnostic
request

design development  Validation test

Evaloation EUGT
Unit 1
New EUGT
technologies Unit S



Definitions

+ "Demonstrate thatthe testis fit for the intended purpose”
« |SO/CEI17025 and 15189

« “The confirmation by examination and provision of objective
evidferl'uf_ci‘ia g!'at the particular requirements for a specific intended use
are fulfilled

- “thevalidation shall be as extensive as is necessary to meet the
needs of the given application”

« "The methods and procedures selected for use shall be evaluated
and found to give satisfactory results before being used for medical
examinations’.

.. S Ecen it



What to validate?

« Precision
« Repeatability

» Ability to provide closely similar results, for repeated tests underthe
same condifions

+ Reproducibility

» Ability to provide closely similar resulis, for repeated tests under
different conditions

+ Ruggedness
»  [frelevant
»  Resistance to changed condifions

+ Uncertainty of measurement (mol. genetics becomes quantitative !)

« Requiredifthe clientrequests it;
when it may be relevant to the validity or application of the results
when it may affect compliance to a specification limit

«  “Estimation’ not Determination’ or Quantitation’

B =S |



Practically: “Validation”

Repeatability
+ 10 different samples (normal + mutant)
+  Z2samples, tested 10 times

Reproducibility
+  Zsamples, 10 times, on 3 different days
+ Same 2 samples, 10times, by a second person

Ruggedness
+  Adjusttothe test
+  Different DNA concentrations?
« |nclude "difficult” samples (uncultured amniocytes...)?
+  Differenttypes of PCR machine and/or genescanner
+  Prealiquotted or diluted primers?
+  Frozen aligquots®?

The devil is In the detall and... statistics

curdSes: est



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 _




s

Developing informative guides

Frequently Asked Questions

Information for Patients and Families




Disseminating information: E-News

;qro@test e_n eW S

EuroGentest Actions speak louder than words
Harmonising spraing the quiy mes

genetic testing
across Europe

Inspiring professio

What can
EuroGentest
offe 2

Project

coordinator:

For more information please visit www.eurogentest.org
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EuroGentest

Harmonising
genetic testing
across Europe

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

Actions speak louder than words

Spreading the quality message
Cwur aim is to halp all categonas of genetic laboratonies fully meet acoredifation, certification
and licancing cntenz.

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
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19 e Train The Trainer Workshap (WP1.8) il Belgium

October 2008

9-10 Workshop - Fulfilling the requirements of 150 15189 for management review, internal quality cantrol and external quality oty
assessment (WP1.8)

Want to learn more on how to do a management review, on how to intraduce internal quality controls in the lab or what participating in EQA means?

May 2008

q ==
3 e Round table sessions - Case studies on quality assurance and quality control issues in genetic testing laboratories (WP1,8) == Spain

Discuss in small groups about concrete situations related to quality processes in genetic testing labs. Meet colleagues faced with similar chaltenges and problems.

30-3 e Workshop - Towards accreditation: Managing the human side of change (WP 1.8) e SpIN

This workshop will tackle the human side of change. How do you motivate the lab to implement a new quality system? How do you manage the human side of this
process of change?

30-31 e Workshop - Accreditation in genetic testing laboratories (WP1.8) wmm Spain

Compare and share experiences of implementing and living with quality systems. Examine cases of concrete situations related to quality processes like non-conformities,
reporting and training.

2 i Training - Quality management in your laboratory: How vou can get invalved? (Dutch speaking) (WP1.8) il Belgium

Practical exercises, applied to the own works situation. Sharing experiences with colleagues and experts. Topics include the elements of a quality management system,
aspects of 150 15189 standard, non-canfarmities, ...

February 2008

7-8 B Workshop - Towards accreditation: Managing the human side of change (WP1.8) [ B france

This new topic in a series of workshops related to quality management will tackle the human side of change. How do you motivate the labaratary ta implement a new t

. guality system? How do vou manage the human side of this process of change?




Jean-Jacques Cassiman
Milan Macek

EuGT partners




