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Introduction

Pharmacogenetics is an area of re-
search encompassing a variety of
different goals and applications (for
an overview see Nuffield Council on
Bioethics1). Basic research interests
include for example drug metabolism
pathways. Clinical applications like
the enhancement of drug safety and
efficacy through more precise prescrip-
tions and the more precise treatments
of molecular disease subgroups are
prominent goals in the (still not wide-
spread) public perception of the field.
Yet very important aims lie also in the
realm of drug development, for exam-
ple the development of pharmaco-
genetically optimized or ‘neutral’
drugs, the improvement of clinical
studies through patient selection, and
the discovery of new targets.

As some of these goals are more
realistic to achieve than others and
since different applications could be
associated with differing societal con-
sequences, it is hardly possible to
summarize the ethical aspects for all
of these applications without losing
specificity. Also, due to the uncertain-
ties of future developments in the field,
thoughts on the ethical aspects are
somewhat preliminary at this point.
However, some aspects of pharmaco-
genetics are likely to have a potentially
profound impact on medical practice,
research and on society as a whole.

Therefore, much thought has been
invested in the anticipation of ethical,
legal and social aspects of pharmacoge-
netics, resulting in the publication of
several comprehensive studies1–3 and
an impressive number of research and
review papers on these issues.4–8 The
more general issues needing to be
addressed have been identified and
there is a widespread notion that more
focused discussions of particular as-
pects are needed, which is also reflected
in the number of original research
papers featuring different aspects.9–11

However, it is striking that the
debate on ethical and regulatory issues
of pharmacogenetics is still mostly a
scientific one and a public debate is
still missing.2 The number of industry
stakeholders involved in the ethical
debate is also noteworthy. There seems
to be a large interest to address the
ethical issues in advance, which can be
seen as a paradigmatic case of success-
ful integration of societal concerns in
the development process. Yet there is a
possibility that this could draw atten-
tion to certain ethical issues and not to
others. The issues most written about
may not be the issues of greatest
importance to the public.

In spite of the many publications,
the ethics of pharmacogenetics is still
a rather new field needing further
investigations as pharmacogenetics
moves towards clinical utility.

Ethics and pharmacogenetics

Of the many different ethical aspects
that are being discussed in the context
of pharmacogenetics, most are neither

new nor specific to pharmacogenetics,
but also of relevance to other fields.
It is not the severity, but the large
number of ethical issues pharmaco-
genetics touches upon that makes it a
subject of concern (Table 1). (This
review summarizes issues raised by
several authors from a variety of
different ethics approaches. Conclu-
sions and statements not cited are
based on my analysis of ethical aspects
of pharmacogenetics12 using the Prin-
ciples of Biomedical Ethics approach
of Beauchamp and Childress.13).

General considerations

Goals

The different goals of pharmaco-
genetics are usually regarded as desir-
able, unproblematic and worthy, but
some of them are criticized for being
partly unrealistic.8,14

Genetic information

Many ethical examinations focus on
issues of confidentiality, privacy and
the use and storage of genetic informa-
tion. In this context, different options
of informed consent and data protec-
tion measures are being discussed as
well as potential third party interests
(insurers, employers, relatives). These
questions are of particular concern,
because some pharmacogenetic tests
carry the possibility of revealing sensi-
tive additional information for exam-
ple on disease progress or disease
predispositions.6 They are also rele-
vant to the establishment and use of
biobanks for research purposes. In this
context, the notion of informational
self-determination is frequently men-
tioned and the status of pharmaco-
genetic information is discussed in the
context of genetic exceptionalism, the
idea that genetic information is sig-
nificantly distinct from any other
medical information.

Other issues

Other areas of concern are potential
changes in the doctor–patient rela-
tionship as well as regulatory issues
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like specifications on how pharmaco-
genetic services should be provided
and who should provide them, on
necessary quality control measures,
on the prevention of nonindicated
(off-label) use and on liability. Also,
the stratification of patients and study
participants according to genotype is
the subject of debate, and the possibi-
lity of stigmatization and discrimina-
tion of groups and individuals as well
as the availability of and access to
drugs are being discussed.7–9,11.

It is striking that some of the most
important issues, like the difficulty to
protect data collected in biobanks or
the unequal global distribution of
medical resources, cannot be ade-
quately addressed in the context of
pharmacogenetics alone. It is uncertain
to what extend these issues should play
a role in ethical considerations of the
field. Can one ignore them because
they are not specific to this context, or
are they particularly pressing because
they are so prevalent in many areas?

Considerations for clinical practice

Handling complexity
Among the most important issues that
need to be addressed in clinical prac-

tice is a likely increase in the complex-
ities of the doctor–patient encounter.
In order to harvest the benefits of
pharmacogenetic tests, it may be ne-
cessary to integrate vast amounts of
data into therapeutic concepts. To
this end, doctors may need to rely
on computerized data interpreta-
tions.14,15 However, although databases
might aid automated prescrip-
tions in the future, the information
provided still needs to be integrated
into a therapeutic scheme considering
patient history and the specifics of
each case, and cannot replace counsel-
ling.2 As result of this it is also
advisable that pharmacogenetic tests
should be performed by doctors and
not marketed online or over the
counter.1

Education and training

As genetics services expand there will
be an increasing need for genetic
knowledge on all levels of medical
services. Potential harms to patients
that need to be avoided are stressing
the need to address educational issues.
Doctors need to be well educated if
they are to decide when a test is
obligatory and/or the result has to be
followed and when it is open to their
own judgement if the result may be

ignored, which relates to the question
of non-indicated, off-label use. There-
fore, it is critical to develop ways to
integrate pharmacogenetics into edu-
cational curricular of health care
providers.3,16–18 Both education and
implementation could be different for
specialists and generalists, as costs and
benefits of pharmacogenetic may vary
significantly between clinical situa-
tions.

In addition to special training for
physicians of different fields, it may
also be necessary to establish specia-
lists for pharmacogenetic services and
advices.19 Criteria for the use of phar-
macogenetic information are needed,
yet it seems unlikely that they can be
thought up without a close interaction
with the practical experiences gained
as pharmacogenetics moves into
clinical practice. If the development
of pharmacogenetics is more ‘a logical,
consequent step in the history of
medicine-evolution, rather than revo-
lution’,20 then this should also be true
of the guidelines regulating the field.

Pharmacogenetics at home

While the future development of the
physician–patient relationship has
received some attention, further re-
search is needed on implications for
other health professionals. Addition-
ally, it seems necessary to address the
question of how pharmacogenetics
could affect the often-neglected part
of medicine that consists in services
performed by family members of pa-
tients at home.

Data sensitivity

Since not all pharmacogenetic tests are
of the same problem potential, they
should not all be treated equally. It is
likely that some pharmacogenetic tests
will be used without special informed
consent as a routine diagnosis, while
others will require protective mea-
sures. Rationale for such measures
cannot be the fact that the tests are
genetic (indeed many pharmacoge-
netic tests are not or at least not only),
but that they are connected to certain
risks of discrimination or have impli-
cations for relatives.21 The necessity of
informed consent is posed not by the
pharmacogenetic data itself, but by

Table 1 Ethical considerations in pharmacogenetics

Goals

Genetic information
Additional information revealed by a pharmacogenetic test
Confidentiality, privacy and the use and storage of genetic information
Genetic exceptionalism, geneticization of society

Changes in professional-patient relationships
Handling complexity
Education and training
Pharmacogenetics at home

Regulatory issues
Service provision, quality control, off-label use and liability

Discrimination and stigmatization of groups and individuals
Stratification of patients and study participants according to genotype
Use of racial and ethnic categories
Availability and access to pharmacogenetic services
Orphan drug policies

Research on the vulnerable

Table modified from the reference Schubert8.
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the possibility that a pharmacogenetic
test may reveal additional informa-
tion.6 However, as the scope of this
problem is still unclear, it is too early
to decide which tests are of a negligible
problem potential. In the long run,
criteria will be needed to know when
to obtain an informed consent and
when to use the test as a routine
measure. Such criteria should include
medical necessity, positive and nega-
tive predictive values of the tests, the
possibility of additional information
revealed, potential implications for
relatives, if the results are valid for
the entire life of the individual or only
for a particular moment in time, the
impact the information could have on
the patients life, potential third party
interests, the potential of stigmatisa-
tion and the difficulty to interpret the
tests.

Research on the vulnerable

Another issue deserving attention in
the context of informed consent is
that of research on the vulnerable,
another common issue in bioethics. In
order to benefit from pharmaco-
genetics, vulnerable persons such as
those with mental disorders, but also
children would need to be included
in trials, in the long run. Issues of
pharmacogenetics research in children
have been discussed for example by,22

where the need to make the benefits
available for children in clinical set-
tings are stressed and it is proposed to
base the ethics of research on children
on an assessment of risks and harms
rather than on the presence or absence
of a disease, a notion that needs a
critical analysis and specification.
Pharmacogenetics in the psychiatric
setting has been reviewed and dis-
cussed for example by Morley and
Hall,19 including some recommenda-
tions for the regulation and distribu-
tion of pharmacogenetic testing
services and drugs.

Consideration of secondary arguments

As no single argument forbids phar-
macogenetic research, secondary argu-
ments are of particular importance in
the context of pharmacogenetics. A
type of argument of particular rele-
vance is a special form of a slippery

slope argument termed escalator argu-
ment.8 Slippery slope arguments are
arguments from consequences that
claim that a particular action should
be rejected (or accepted) because it
might be the first step onto a slippery
slope leading to undesirable (or desir-
able) consequences. In contrast, esca-
lator arguments do not assume that
there is an automatic slide down the
slope, but a more controlled, energy
and effort-dependent movement up
(positive escalator argument) or down
(negative escalator argument) a slope.

Positive escalator arguments in the
context of pharmacogenetics claim
that investments in pharmacogenetics
will lead to a variety of benefits. They
are used to motivate the development
of the field. Negative escalator argu-
ments claim that a number of negative
side effects may accompany the new
developments, unless precautions are
being taken to prevent for example a
geneticization of society, the abuse of
data and the discrimination and ge-
neticization of groups.

In the pharmacogenetic realm genet-
icization of society could consist in a
growing importance of genetics to the
way we define our lives in genetic terms,
due to a more widespread use of pharma-
cogenetic tests and less restrictive legis-
lature. Discrimination of traditionally
defined groups is being discussed in the
context of racism in research and clinical
practice. The potential to abuse data is
particularly relevant to the context of
research and the establishment and use
of biobanks. At a time when long held
liberties are easily cut back in the name
of the war against terror in many
countries, the problem of data protection
is virulent and governmental abuse of
data in the name of security interests
seems possible.

Conclusion

This paper is focused on ethics in
pharmacogenetics and addresses the
question why both scientists and the
public should care about both phar-
macogenetics and ethical aspects of
the field. The visions to achieve the
worthy goals of pharmacogenetics
motivate the development of the field.

It is desirable that pharmacogenetic
research progresses and that further
studies on how it can best be trans-
lated into practice are being per-
formed. However, the chances and
new developments in the field are
leading to an increased need for
practitioners to gain knowledge of
pharmacogenetics and to integrate
this knowledge in education schemes.
Also, it is vital to the development of
the field to avoid hyping.

Additionally, some ethical consid-
erations point towards the necessity
to avoid negative side effects and to
regulate certain developments within
the field. A special form of slippery
slope argument termed escalator argu-
ment points towards the issues of data
abuse, the use of race and ethnicity in
research, and a potential geneticiza-
tion of society. These issues need to be
examined in more detail in further
studies. As the future developments of
the field are still unclear, ethical con-
siderations are preliminary and phar-
macogenetics is still in need of ethical
investigations as it progresses. Also, a
public debate on certain ethical issues
would be desirable, for example to
discuss financial aspects and the dis-
tribution of services. There is not only
a need to educate medical profes-
sionals, researchers and the public
about pharmacogenetics, but also on
ethical issues connected to the field.

Acknowledgments

I would like to thank Philip and David
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