
Genetics Law
The legal, ethical & social implications

of human genetics

In a series of five articles, Covington & Burling
examines EC legislation and guidelines applicable
to pharmacogenomic research.

EC Regulatory Framework for
Pharmacogenomic Research
Part 1: Introduction

This article is the first in a series of five that examines the regulatory
requirements applicable to pharmacogenomic research under the
law of the European Communities (EC). In section 1, it defines
‘pharmacogenomics’ and, in section 2, summarises the actions taken
to date by the EMEA and other EC institutions in this emerging area.
Section 3 sketches the overall regulatory environment for
pharmacogenomic research in Europe. The discussion in this article
is general, and should be read in conjunction with the more specific
material appearing in subsequent instalments in the series.

The next article in the series (Part 2) will describe regulatory
requirements for the conduct of clinical trials involving genetic
testing, including requirements for notification to or approval by
research ethics committees (RECs) or institutional review boards
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(IRBs) or other bodies1, obtaining informed consent for participation
in the trial, the subject’s ability to withdraw consent and the
consequences of withdrawal. Part 3 will address issues relating to
the ownership and commercialisation of human biological samples
and related products, including the status of the EC Biotechnology
Directive. The significant confidentiality issues associated with
genetic information will be discussed in Part 4, and Part 5 will
address some special issues associated with the use of banked
and imported samples in clinical trials in which genetic testing
will be performed.

1. What is pharmacogenomics?

Of the many factors that influence individual response to medicines
and treatment outcomes, including environment, nutrition, age,
lifestyle and overall state of health, genetic traits are attracting the
most attention. Pharmacogenomics is an area of scientific inquiry
that explores the influence of genetic variation on the effects of
medicines by combining traditional pharmaceutical sciences such
as biochemistry with knowledge of genetics.

Initial research on genetic determinants of drug effects focused
on variations in single candidate genes associated with variable
drug response. In the 1950s, for example, scientists found that
respiratory muscular paralysis exhibited by a few patients taking
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succinylcholine was attributable to polymorphisms in
genes encoding drug metabolising enzymes. These
studies focused on a single polymorphism relating
to a single response parameter.

This early pharmacogenetic research enabled
physicians to identify subsets of patients whose
genetic traits made therapy with particular drugs
inappropriate or less beneficial. For example,
physicians use genetic tests to identify cancer
patients who are homozygous for null alleles of
the gene encoding thiopurine methyl-transferase.
These patients cannot convert the chemotherapy
drug tioguanine to its inactive methylated form and
are, therefore, at risk of experiencing severe, and
sometimes lethal, toxicity. Physicians may also be
able to use information obtained from genetic tests
aimed at identifying specific polymorphisms to tailor
drug dosages to suit the particular metabolic rates
and other physiological attributes of individual
patients, rather than relying on rough parameters
such as body weight and age.

More recently, scientists have learned that a
patient’s response to a drug is determined by
multiple polymorphisms in many genes. Later
studies examined the entire human genome to
identify multiple variations responsible for drug
response. Identifying all the polymorphisms in
an individual patient’s DNA sequence provides a
complete picture of the genetic determinants of
drug response—absorption, distribution, excretion,
targeting to the site of action and pharmacological
response—enabling the physician to select the
optimal drug treatment for that patient. This
broader search for genetic polymorphisms that
cause variations in drug response supersedes the
earlier candidate gene approach that characterised
pharmacogenetics and is called ‘pharmacogenomics’.

The science of pharmacogenomics is distinguishable
from other areas of scientific inquiry touching on
genetics and genomics. The results of genomic
research may contribute to the development of
new medicines, but the scientific consensus is that
drug development is outside the scope of
pharmacogenomics2. Pharmacogenomics does
not encompass medical applications of genetic
technology (eg predictive testing and gene therapy),
basic research (eg genome mapping) or issues
associated with cloning or the use of recombinant
DNA techniques.

Pharmacogenomics has become more newsworthy
since June 2000, when Celera Genomics Corporation
and the international Human Genome Project
announced that they had completed initial
sequencing of the entire human genome3. According
to one commentator, once ‘hailed by pharmaceutical
biotechnology as the latest trend in biotechnology,
pharmacogenomics is now taken seriously
everywhere’4.

2. Action by EC official institutions

The official institutions of the EC have
expressed interest in pharmacogenetics and

pharmacogenomics. Policy is still being developed
and there is no evidence of immediate plans to
draft legislation specifically applicable to this area
of study.

2.1 EMEA

On 5 June 2000 the European Agency for the
Evaluation of Medicinal Products (EMEA) convened
a seminar concerning pharmacogenomics in drug
development. The meeting was attended by
representatives of the pharmaceutical industry.
The EMEA and the Committee for Proprietary
Medicinal Products (CPMP) also sent delegates.

The EMEA stated in its report to the CPMP on the
meeting that the pharmaceutical industry, through
the ‘informal industry group’ that attended the
meeting, should work with the European Federation
of Pharmaceutical Industry Associations (EFPIA)
in developing proposals in the area of
pharmacogenomics. The proposals should address,
first, ‘a harmonised terminology for genetics terms
required for pharmacogenetic trial protocols and
guidelines’. Initially, the informal industry group was
to submit to the EMEA ‘a proposal on the rationale
for the selection of those terms that need to be
defined for technical use in pharmacogenetics
protocols and guidelines’. The EMEA also
recommended that the group develop proposals
for ‘a harmonised approach to pharmacogenetics
protocols in clinical trials, where feasible’5.

Following the meeting, the CPMP established an
expert group, known as the Ad-Hoc Expert Group on
Terminology in Pharmacogenetics or PGxWG, to help
implement the recommendations. The group’s first
meeting was on 4 July 20016. The group reported
to the CPMP later that month that it intended to
release a ‘points to consider’ document addressing
a common pharmacogenomic terminology within
the calendar year7.

2.2 European Commission

The European Commission has convened several
advisory groups to advise it on biotechnology
issues, including the Life Sciences High-Level Group
(LSHLG) and the European Group on Ethics in
Science and New Technologies (EGE). Both groups
provide advice specifically on genetic testing issues8.
In addition, the Commission’s Biotechnology
Programme funds research into the ethical, legal
and social aspects of biotechnology, including
genome research9.

2.3 European Parliament

The European Parliament (EP) receives advice
on bioethics issues, including issues relating to
human genome research and genetic testing, gene
therapy and patent protection for biotechnological
inventions, from the Science and Technology
Options Assessment (STOA) Group10. Last year, the
EP established a temporary committee to examine
legal issues associated with human genetics11.
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The committee’s draft report was released in
August 200112.

In the report, the committee proposed a draft motion
for a Resolution by the EP on the social, legal, ethical
and economic implications of human genetics. With
respect to pharmacogenomics, the draft states that
this field of research ‘offers great benefits’. It states
further that the absence of consistent national rules
governing clinical trials hampers drug development,
and recommends the establishment of a ‘harmonised
frame of reference . . . to lay down clear-cut rules to
govern not only the development but also testing
and approval of new biomedicines’.

The Temporary Committee was to have discussed
the draft at a meeting scheduled for 27 August 2001,
and a revised draft report was on the agenda for the
Temporary Committee’s September meeting13. The
report is supposed to be issued in final form before
the end of the calendar year14.

3. Overall regulatory environment

The European regulatory environment for
pharmacogenomic research is complex and
evolving. The principal institutions of the EC have
expressed interest in a range of issues associated
with genetic testing, but policy development is still
in the early stages, as the prevalence of public
meetings and consultations on genetics-related
subjects throughout Europe illustrates. At present,
the general attitude towards pharmacogenomics
appears favourable within the EC institutions, but this
sentiment has not been formalised in any legislative
instrument or official guidance or policy document.
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No comprehensive legislative framework for this kind
of research yet exists at the EC level, necessitating
resort to national law and guidance. Unfortunately,
public and official attitudes toward genetic research
are deeply suspicious in some countries, in part
because of the apparent tendency to associate
legitimate medical applications of genetic technology
with applications that are viewed as ethically
questionable (eg cloning), threatening to individual
privacy (eg genetic testing for insurance purposes) or
inconsistent with public morals (eg pre-implantation
genetic testing in IVF).

Clinical trials in which biological samples from
study subjects are collected and subjected to
genetic testing are subject to a range of regulatory
requirements, few if any of which were originally
drafted with pharmacogenomics in mind. In addition
to general rules governing clinical trials, such studies
must comply with EC and national laws aimed at
assuring the privacy of individually identifiable
information. Genetic information is generally
believed to be subject to the highest level of
protection for personal data, since it can reveal
information about a person’s health. Investigations
into polymorphisms relating to drug response can
overlap with those relating to susceptibility to
disease, meaning that disclosing the former risks
revealing the latter.

Pharmacogenomic studies can implicate rules
relating to the collection and use of human biological
materials (eg blood samples) for scientific purposes.
Human samples and DNA, and inventions derived
from them, are also governed by a complex system
of legislative requirements and guidelines at the
international, EC and national levels, making it
difficult in any given case to determine the extent
to which the proceeds of pharmacogenomic research
lawfully may be commercialised.

Despite these challenges, clinical trials involving
genetic testing can be, and are, conducted lawfully
in Europe. This series of articles will outline the
legislation and guidelines at the EC level of which
researchers and sponsoring institutions must be
mindful in designing and conducting their studies.
These rules and recommendations provide the
framework for the emerging discipline of
pharmacogenomics in this important market.

Coleen Klasmeier is an associate in the life
sciences practice at Covington & Burling, an
international law firm with offices in Brussels,
London, Washington DC, New York and
San Francisco.
Clinical trials may also be subject to approval or notification
requirements under data protection rules. Such requirements
are described in Part 4 of the series.

For example, drug structures that interact with cytochrome P-450
subtype CYP2D6 could be eliminated during development to
avoid toxicity in patients who are poor metabolisers of this
enzyme. Id.

The Celera and HGP teams published their results in Science and
Nature, respectively, in February 2001. See Celera Genomics
Sequencing Team, The sequence of the human genome, Science,
26 February 2001, at 1304; The International Human Genome
Mapping Consortium, A physical map of the human genome,
409 Nature 934 (2001).

Wolfgang Sadée, Pharmacogenomics, 319 British Med. J. 1, 2
(1999).

EMEA, Report to the CPMP on the EMEA Seminar on the Use of
Pharmacogenetics in the Drug Development Process – June 2000
(27 July 2000) (available at
http://www.emea.eu.int/pdfs/human/regaffair/148300en.pdf).

See CPMP Technical Report of 29-31 May 2001 Plenary Meeting
(7 June 2001) (available at
http://www.emea.eu.int/pdfs/human/press/pr/157701en.pdf).

See CPMP, Technical Meeting Report of 24-26 July 2001 Plenary
Meeting (31 July 2001) (available at
http://www.emea.eu.int/pdfs/human/press/pr/235801en.pdf).

The LSHLG is a panel of scientists convened by the European
Commissioner for Research in April 2000 to ‘examine the wide
ranging challenges and issues that developments in the life
sciences raise for society.’ The group has organized a ‘discussion
platform’ on genetics. See European Commission, The Life
Sciences High Level Group (available at
http://europa.eu.int/comm/research/quality-of-
life/genetics/en/13.html). The EGE is an independent advisory
body established by the Commission in December 1997 to
provide advice on a broad range of ethical issues in
biotechnology, information technology and other areas. The
EGE’s main activity is issuing opinions on subjects selected by
EC institutions or by the group itself. See EGE 1998-2000
(available at
http://europa.eu.int/comm/european_group_ethics/gee1_en.htm).
The EGE assumed the work of an earlier entity, the Group of
Advisors to the European Commission on the Ethical Aspects of
Biotechnology (GAEIB). For convenience in this series of articles,
opinions issued by the earlier group between 1991 and 1997 are
attributed to the EGE.
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See STOA Group, Final Report on Bioethics (1992).

See Temporary Committees (available at
http://www.europarl.eu.int/committees/genetics_home.htm).

Temporary Committee on Human Genetics and Other New
Technologies in Modern Medicine, Draft Report on the Social,
Legal, Ethical, and Economic Implications of Human Genetics
(24 July 2001).
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http://www.europarl.eu.int/meetdocs/committees/gene/
20010910/447891en.pdf).

See Temporary Committee on Human Genetics, Draft Agenda
for Meeting of 27-28 August 2001 (available at

The Temporary Committee also released a ‘working document’
summarising the group’s findings, particularly regarding the
appropriate role of the EU in the area of human genetics.
Temporary Committee on Human Genetics and Other,
Technologies of Modern Medicine, Working Document on the
Social, Legal, Ethical, and Economic Implications of Human
Genetics (8 June 2001).

DNA Paternity Testing – UK Developments
Paternity testing is not a new procedure but genetic
advances now enable companies to market simpler,
less invasive testing procedures and procedures that
do not require samples from mother, father and
child. These include ‘motherless testing’, ie testing
which examines samples taken from only the father
and child, and tests which examine saliva, hair
follicles or small blood samples that can be easily
obtained and do not require collection by a health
professional.

Concerns over the marketing of such services directly
to UK consumers over the Internet and elsewhere
were initially raised in 1998. At that time, ministers
asked the Department of Health’s Advisory
Committee on Genetic Testing (ACGT) to further
consider the issues and a subcommittee of the ACGT
recommended that: (i) testing services be accredited
and required to participate in appropriate quality
assurance schemes; (ii) written consent be obtained
from the person who has parental responsibility for
a child before a ‘motherless’ paternity test is
performed; and (iii) a code of practice be formed to
further address these issues.

Earlier this year, the Department of Health published
a Code of Practice and Guidance for companies that
market genetic paternity testing services directly to
the public. This article summarises the content of
this Code and Guidance. It does not consider the
legislation and guidance that governs court-ordered
testing services, although reference is made in the
Code and this article to such services.

Background

The Code and Guidance were formulated by the ad
hoc Group on Paternity Testing Services. The Group
was organised by the Department of Health and
provided with two terms of reference, namely to
produce a voluntary code of practice that would be
acceptable to all interested parties and to consider
ways in which to achieve compliance with the code.
Group membership was diverse and included
representatives from government agencies, the self-
regulatory body that monitors print and Internet
advertising, service providers, patient groups,
health professionals, academics and scientists.
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The content of the Code has been considered by the
Genetic Testing Sub-Group of the Human Genetics
Commission, the UK genetics advisory body that
has succeeded ACGT. It has been formulated in light
of and is intended to complement the ACGT’s
previously issued Code of Practice and Guidance on
Human Genetic Testing Services Supplied Direct to
the Public. Paternity testing was excluded from
the scope of this earlier code because it is usually
applied to resolve parental rather than medical
issues, the basis for most genetic testing.

Scope and Principles

The Code establishes voluntary standards for
organisations that market genetic paternity testing
services directly to the public. The introduction to
the Code states that its principles are also applicable
to companies that apply non-DNA test methods to
obtain paternity determinations.

The Code addresses the ethical and legal issues
raised by genetic paternity testing. Its provisions
provide a framework through which such testing
may be administered without violating the interests
of those involved, especially children.

The introduction to the Code identifies the following
core principles that underlie the provisions and
application of the Code:

The best interests of the child should be taken
into account when commissioning genetic
paternity tests.

Paternity tests should not be commissioned
by people under 16 years of age.

Samples should only be taken in instances where
the service provider or individual responsible
for obtaining samples is satisfied that those
consenting to the taking and testing of a sample
from a child are authorized to do so.

Individuals who consent to testing should be
given an opportunity to consider the implications
that may be raised by knowing the test result.

The provisions in the Code do not necessarily
apply to tests and investigations conducted in
connection with criminal proceedings.
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