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Genetic Testing - in the realm of the 
medical sector

Genetic testing based on DNA entered medical practice 
in the mid 1980ies

Tests available mainly for a restricted number of 
relatively rare Mendelian diseases

Offers of genetic testing and counselling restricted to 
medical experts working mainly at university hospitals

Self regulated practice – ethical guidelines, professional 
standards (informed consent, genetic counselling, 
validity of tests, tests only for medical purposes)
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Predictive Character of Genetic Testing
Detection of disposition or risk for developing a disease 
before the disease’s onset

Can provide security about whether or not being carrier of 
a genetic trait for an hereditary disease (monogenetic 
disease)

In case no therapy option is at hand predictive testing may 
imply a burden to the quality of life and may not be 
welcome (right not to know) 

Testing for complex (common diseases) can only  indicate 
an (above average) risk (probability) for developing a 
disease (with ambiguous value for the patient)
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Guidelines for Genetic Testing and Counselling

Informed Consent
Free choice for or against testing
Right not to know 
Genetic counselling before and after testing
Clinical validity and Utility of Tests
professional self control, public health insurance, 
approval of tests by public authority
Privacy and Data protection
test results not available for third parties (e.g. employers)
Health Purpose
exclude application of tests for non medical purposes (sex selection)
Quality Assurance
tests have to be performed under supervision by a doctor, 
Qualification of laboratory and counselling staff
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Genetic Testing – Recent Trends

More and more gene tests for common 
diseases and susceptibilities are available 
(cancer; cardiovascular diseases). Genetic 
Testing becomes an interesting business option.
Technical developments (DNA microarrays) 
reduce the technical and financial barriers for 
a private market for genetic testing.
Genetic testing is about to become an 
integrated part of preventive medicine in 
general. With “pharmacogenetics” and 
“nutrigenomics” a new market becomes visible.
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DCGT – a new business model

Advertising and offering genetic testing direct to 
consumers, mainly via internet
DNA specimen (cheek swab) is taken at home 
by the client and send for analysis to DCGT 
company
Test result together with recommendations is 
send to the consumer directly
No direct patient-doctor consultation at all, 
or only recommendation to consult a doctor 
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Problems associated with DCGT

The proper procedures to ensure “informed 
consent” of the client can not be assured via 
internet. Counselling before and after the test is 
needed because of complexity of information 
involved and possible serious consequences for 
the client. 
Lack of evidence for clinical validity/utility  
of tests offered (SNPs): misleading information 
and harm to clients possible
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Doubts about validity of gene tests for common 
diseases based on genome wide association studies

“The age of personal genomes is here. What many 
promoters of genomics did not predict are the challenges 
that individuals face in using this information. One is the 
limited extend to which the genetic constitution revealed 
says anything about future health. The predictive value 
of genetic association has fallen short of some 
expectations, often in dramatic ways, and fails to 
augment in any meaningful way more traditional 
predictors of health, such as lifestyle and family history.”
Editorial, Nature, 6 November 2008
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Internet Survey

Conducted in Summer 2008
38 DCGT offering health related and “life style”
testing (32 based in the U.S., 5 in Europe)
Assessment of web pages with regard to
Company data
Type of offers
Testing procedure (testing and counselling)
Quality of Information offered to clients 
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Testing Procedure and Submission of Results

33% offer a test kit to be used under supervision 
of a doctor
76%: Submission of result online/by E-mail
41%: Submission of result without the option of 
consulting an expert
19% (7 websites): Submission of result with 
consultation as a mandatory part of the 
process
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Information about the validity and utility of tests

Analytical validity: 14
(accuracy, reliability to identify the genotype of interest)

Clinical validity: 9
(Accuracy in detecting or predict the associated 
disorder)

Clinical utility: 6
(usefulness for the patient, likelihood that the use of the 
test will lead to an improved outcome for the patient)
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Information about Genetic Counselling

10 out of 38 companies mention on their 
websites that they offer counselling
19 companies do not offer counselling
4 websites are not clear. 
5 websites give no information on this 
topic. 
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Assessment of Website information
with 11 Qual. Criteria
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Quality Assessment

One website complied with 11 of the criteria
Only a quarter (9/38) of websites complied with 
at least 7 criteria
More than half of the websites (21/38) 
complied with only 4 or less criteria
8 websites complied with only 2 or fewer of the 
12 criteria
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Need for regulation?

Poor scientific evidence of clinical validity and 
usefulness of tests (for common diseases and 
lifestyle purposes)
Bad quality of information provided at websites, 
danger of customers being mislead 
(GAO 2006: “Tests purchased at 4 websites mislead consumers”)

It is doubtful to what extend (or whether at all) 
individual counselling that is needed to assure 
“informed consent” can be provided via websites 
or e-mail communication
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Reactions by Public Authorities
Human Genetics Commission, U.K.: Report on DCGT in 
2003, follow up report in 2007, ongoing efforts to establish 
a code of practice
Intervention in the market by Departments of Public Health 
in California and New York: Letters to companies 
complaining about “missing license of laboratories” and 
offering genetic testing “without a physicians order” (2008)
Council of Europe’s Additional Protocol on Genetic 
Testing (2008): Art. 7.1: “a genetic test for health purposes 
may only be performed under individualized medical 
supervision.”
Ongoing amendment of the European IVD-Directive: 
Include genetic testing in pre-market approval procedures?  
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Options for regulatory intervention (I)

Restrict practice of genetic testing to 
prescription by a medical doctor 
(Switzerland, Austria, CoE)

Genetic testing for hereditary (Mendelian) 
diseases 
“Predictive” gene tests indicating risks for 
developing a common disease (cancer) 
How to deal with “lifestyle” testing, or “non-
medical” testing offers?
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Options for regulatory intervention (II)

Pre-market Approval of Gene Tests
Private companies offering genetic testing have to 
convince an authority of the clinical validity of the test 
offered
A European Approach?
IVD-Directive: Classification of Gene tests (low, 
medium, high risk)
Supervision by a European Body: EMEA?
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Options for regulatory intervention (III)

Quality Control – Code of Practice
Licensing of laboratories, Qualification of staff 
Self-regulation by an agreement on a Code of 
Practice for DCGT. Commitment to standards of:

Scientific evidence for validity of tests
Quality of information offered to consumers
Genetic Counselling

Enforcement of the code by a pubic authority entitled 
to deal with complaints and to intervene in cases of 
non compliance 
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