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The most popular genetic tests

� Cytogenetics

� Cystic Fibrosis

� Hemochromatosis

� Fragile X mental retardation

� Factor V leiden

� BRCA 1 & 2



Potential impact of genetic tests on
European health budget

30 million potential ? customers

� 500 – 4000 molecular tests/ million citizens/ year

� 4000 – 10.000 cytogenetic tests/ million citizens/ year

200 – 2000 € per test 

900.000 – 28.000.000 €/ million citizens/ year





Issues to start from
• More than 1,000 laboratories/centers in different settings
• More than 1,000 rare diseases can be tested

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

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

• Limited analytical and clinical validation of tests
• Diverse regulatory environments

• Insufficient counselling/lack of harmonized approach

Unacceptable number of laboratory errors!!!!

IPTS report 2003



Creating a network of networks

ELN



FOUR  major domains of activities
• Quality of the genetic laboratories
• Quality of the Clinical aspects of the services
• Translation of Technologies into diagnostic practice
• Educational aspects

Major aims of the NoE
• Harmonization and quality improvement of genetic services 

• Defining the European dimensions which are compatible 
with and complementary to National approaches



EQA
Training

Validation

Present 
individual facilities

Future
Virtual Institute:

Structured Network of expert 
and peripheral centers

Highly variable quality
Individual rules and procedures

Common goals for quality, criteria, training
Centralized information for all
EQA provision
Validation of new technologies



The ACCE model

� Analytical validity: accuracy of test identifying biomarker

� Clinical validity: relationship between biomarker and clinical status

� Clinical utility: likelihood that test will lead to improved outcome

� Ethical, legal and societal implications



Biochemistry
Cytogenetics
Molecular

DATABASE

ORPHANET

EuroGentest

ERNDIM

� Operated by Orphanet in collaboration with EuroGentest
� Cross-referenced with SwissProt, OMIM and Medline
� Used daily by 25,000 users from 160 countries

A comprehensive European database of labs and tests



Quality Assurance Database (since 2007)
� Access via www.orpha.net and www.eurogentest.org

F
orm

s under developm
ent

SEARCH

Switzerland

Accreditation ISO 15189

Certification ISO 2001



QA Survery EuroGentest (2006)





Common Platform for European EQAs

Molecular Biochemical Cytogenetic
EMQN             ERNDIM             CEQA

MS Accreditation agencies

EA

EQA Platform

Common Web Portal?



Cytogenetics EQA - CEQA

• Online EQA – feasibility and viability demonstrated
� Feasibility initially tested on UK NEQAS participants
� Two pilots and then extended to routine EQAs
� Registration, invoicing, submissions 

and results all online

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



Expert workshops and training:

participated 8 x
participated 6 x
participated 5 x
participated 4 x
participated 3 x
participated 2 x
participated 1 x
no participation

9 workshops organized

• 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/unit1/workshops.xhtml

Accreditation & Quality Systems
Internal Audit
IT support
Motivation & Change
Diagnostic Validation
Management review of IQC & EQC







www.eurogentest.org



OECD Guidelines for 
Quality Assurance in Genetic Testing



OECD Guidelines

� Guidelines are relevant to OECD and non-OECD countries
� Applies to ALL genetic disciplines

� Countries need to implement what they approved. 
� Implement the Best Practice in your laboratory
� Spread the quality message!

� EuroGentest is available to help!

� Workshops
� Documentation
� Validation
� Advice
� EQA                  

www.EuroGentest.org
www. OECD.org/biotechnology



www.oecd.org/sti/biotechnology

Structure 



Survey – expert meeting
Patient organizations – Expert groups

Draft of leaflets, guidelines ……

Validation by the community

(Translation)

Distribution to Member States
Roadshows

Procedure for the development and follow-up of     
documents, guidelines etc



Disease specific best practice guidelines



Reference materials for molecular genetic testing



Long term goal:
Constitute a Network of Excellent laboratories (NoE) and SME’s for 
Beta testing of new technologies following established procedures.

Research and emerging technologies

Aim:
� To support and to guide the implementation of new technologies into 

diagnostic application. 

� 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



+ Legal Issues



www.lovd.nl/mutalyzer









The devil is in the detail and… statistics  



Clinical validity and utility of genetic testing

• Defining clinical utility criteria of genetic testing

• Investigating access to and utilisation of genetic services in EU 

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

• Investigating 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 countries 

“ 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?



What is genetic testing?
ContextContextContextContext Type Type Type Type ofofofof testingtestingtestingtesting PhenotypesPhenotypesPhenotypesPhenotypes ObjectObjectObjectObjectMut



Ethical and Legal Issues

� 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.

� 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.

� 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.

� P. Borry, J.P. Fryns, K. Dierickx, Predictive Genetic Testing in 
Children. A clinical-ethical analysis, in A. de Bouvet, P. Boitte, 
G. Aiguier, Questions éthiques en medicine prédictive, 
Montrouge, John Libbey and Company, 2006.





• Updated list of National Societies of Genetics and others relevant 
ones

• List of European and National genetic courses

• List of other educational material and list of relevant institutions 
involved 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

Education and patient issues



Developing informative guides



Disseminating information: E-News
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