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UK 
 
Response to the Nuffield Council on Bioethics’ Consultation Paper on 
Pharmacogenetics 
 
This response is informed by my research in the area of clinical drug trials and 
bioethics. My current Wellcome Trust funded study examines pharmacogenetics 
as it is currently being developed in clinical drug trials. My data include interviews 
with pharmaceutical company and clinical research organisation scientists, 
academic scientists, physicians, and healthy volunteers who were requested to 
give consent to the collection of blood samples for pharmacogenetic screening 
during clinical drug trial participation. 
 
Before responding specifically to the questions raised by the working party, I 
would like to make a comment about the ethical argument being put forward by 
the pharmaceutical industry of the potential benefits for pharmacogenetics in 
reducing adverse drug reactions and improving efficacy. There is little doubt of 
the detrimental impact of ADRs on the public’s health. However, although the 
report mentions some of the other causes of ADRs such as, ‘errors in 
prescription, allergies, or interactions between several medicines’ it does not 
mention variability in drug response dependent on age, sex, diet and 
environmental factors. If the drug industry was as concerned with addressing 
these other important issues then the strength of their ethical claim would be 
more convincing.  
 
   
Q1 What do you think will be the likely economic impact of pharmacogenetics on the 
development of new medicines? 
 
This is a difficult question to assess and even from the perspective of the industry 
there is a great deal of diversity of opinion about the potential for increased 
profits. During interviews scientists working for sectors of the industry pursuing 
pharmacogenetics revealed how they expect that pharmacogenetics will radically 
alter drug development, making drugs cheaper to produce. If, as anticipated those 
trial subjects who are genetically identified as poor or extensive metabolisers are 
excluded from clinical drug trials, such trials will become smaller as fewer 
numbers of patients will be required to demonstrate efficacy and safety for 
statistical purposes. As the report points out, drug development is currently a 
lengthy and costly process and pharmacogenetics has the potential to reduce 
these costs and speed up the clinical trial process. As such, these drugs will be 
cheaper to bring to market and more profit will be forthcoming during the drug’s 
patented life. Furthermore, fewer drugs will have to be abandoned for safety 
reasons during the clinical trial process. However, until now, most successful 
pharmaceutical companies have relied on the profits made from ‘blockbuster’ 
drugs and some within the industry are more sceptical of the proposed 
‘segmentation of the market’ with the production of drugs for smaller niche 
markets. Finally, finding new safe and efficacious drugs for a minority of patients 
who are ‘poor’ or ‘extensive’ metabolisers may still be a lengthy and costly 
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process and there may be little incentive for drug companies to develop such 
drugs. 
 
 
Q2 Do you think that further regulatory measures will be needed to encourage the 
development of clinically desirable but economically unprofitable medicines? 
 
Yes, I doubt the market will manage this situation by itself. There is a real danger 
that unless there are incentives and sanctions in place that in the future certain 
groups of patients may be denied the benefit of new and better medicines. 
 
Q3 In your view, should pharmacogenetic testing of participants in trials be a regulatory 
requirement for the development of medicines in the future? 
 
While it would be very useful to collect samples of blood from research subjects 
for pharmacogenetic testing as part of the study of the drug’s effects during 
clinical trials, until there is greater scientific evidence of cause and effect then I do 
not see the justification for mandatory testing. Although, as mentioned in the 
consultation paper there are some examples of a direct relationship between 
genetic polymorphisms and drug response, it is clear that the scientific evidence 
for the establishment of relationships between genes and drug response is still at 
a very early stage. Genetic polymorphisms in drug metabolising enzymes do not 
always express themselves phenotypically. Thus knowledge of an individual’s 
genetic SNP profile is not necessarily sufficient information to predict a patient’s 
drug response.  
 
Q6 Should medicines which have been developed for administration in conjunction with 
a pharmacogenetic test be distributed to countries in which testing facilities are not 
available? 
 
I think this is a very serious ethical issue and part of a larger ethical debate about 
developing countries and Western medicine. Many of the world’s poorest 
countries rely on medicines that have been produced in Western countries and it 
is inevitable that medicines that are unsafe for a sector of the population will be 
obtained and used in these countries. So, while pharmacogenetics may result in 
the reduction of adverse reactions in the West there is likely to be increased risk 
for those in poorer developing countries who have access to the drugs but are not 
wealthy enough or do not have the necessary infrastructure to administer 
pharmacogenetic tests. 
 
Q9 In your view, is the storage of genetic information for the purpose of 
pharmacogenetic analysis categorically distinct from storage of other kinds of genetic 
information, for example information about the susceptibility to disease? 
 
While all genetic information indicating disease susceptibility has a potential 
powerful and negative impact upon individuals and their families and therefore 
should be securely stored, in general, pharmacogenetic information is unlikely to 
have such a negative impact and in theory may not need quite such stringent 
controls. However, as in the case of pharmacogenetic tests for the drug Tacrine, 
it is possible that information on genes involved in drug response may in some 
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cases also indicate disease susceptibility. In the case of tacrine, pharmacognetic 
tests indicate the likely severity of Alzheimer’s and the susceptibility of heart 
disease.  
 
Q10 What level of anonymity should be accorded to genetic information stored as part of 
research in pharmacogenetics? 
 
There are strict procedures in practice that govern the collection and control of 
information collected from subjects during clinical drug trials and I doubt there is a 
need to increase existing levels of anonymity during the drug trial. However, in 
pharmacogenetic research the transfer of information from the trial and into 
genetics research databases on completion of the trial raise new issues 
regarding anonymity. At present, the mechanism for identifying the sample as 
belonging to a named patient is at this stage formally removed but other 
information relating to the patient’s medical history and response to the drug is 
retained and full anonymity though desirable, may not be possible.  
 
 
Q11 What kinds of consent should be required for the collection of research in 
pharmacogenetics? Should pharmaceutical companies which collect samples in the 
course of research in pharmacogenetics be able to use samples for any purpose, or 
should consent of the donor be restricted to allow usage for only specific kinds of 
research? 
 
Consent in the context of clinical drug trials and pharmacogenetics is an 
extremely complex process and while a great deal of ethical attention has been 
focused on the issue of consent in relation to the collection of DNA samples from 
the population at large, very little has been focussed on the on-going collection of 
such samples from patients and healthy volunteers involved in clinical drug trials. 
Obtaining a subject’s informed consent is an ethical requirement, nevertheless I 
think that pharmacognetics adds a further layer of complexity, making the 
attainment of valid consent more difficult to achieve in practice. Patients are first 
obliged to give consent to take part in the clinical trial itself. The type of 
information given to them about the trial has a direct impact in their clinical care. 
Frequently patients are being asked to give consent at difficult times, such as 
following a diagnosis of breast cancer or after suffering a heart attack and asking 
patients to simultaneously give further consideration and consent to a 
pharmacogenetic study can be extremely burdensome and may not result in 
patients making informed decisions. Furthermore, many of the current information 
and consent forms used to gain informed consent offer patients two kinds of 
consent. In the first instance, patients are asked to consent to pharmacogenetic 
tests that relate specifically to the trial that they have already given their consent 
to and secondly they are being asked to consent to the retention by the 
pharmaceutical company of the sample and the data for further, as yet unspecified 
research.  
 
I would argue that informed consent in the context of these studies is a relatively 
weak ethical tool and I do not think that it is ethical for pharmaceutical companies 
to conduct further research on these samples for future unspecified research. This 
is not simply because of the complex consent reasons outlined above but because 
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this kind of research is linked to what many of those in the industry call ‘disease 
gene’ research raising more profound ethical considerations. There is also an 
inherent inconsistency in combining these two separate studies in the same 
consent process insofar as sectors of the industry promoting pharmacogenetics 
are keen to differentiate this from ‘disease gene’ research for those precise ethical 
concerns. It is also interesting to note that pharmaceutical companies do not 
conduct pharmacogenetic testing in France because these tests are viewed as 
‘non therapeutic’ and such studies are subject to ethical review by different 
committees than those who oversee therapeutic research. As most 
pharmacogenetic studies are added on to or incorporated into clinical drug trials 
French research ethics committees is not able to facilitate this joint research. 
Nevertheless, I think that the French system highlights the different and 
conflicting issues at stake for patients who are asked to consider information and 
give consent to a study with direct therapeutic consequences and at the same 
time are being asked to consider information and assess issues that are largely 
unknown.   
 
Q12 Do you think that researchers should provide individual feedback about genetic 
information obtained from participants in research in pharmacogenetics? 
 
It might be useful in some instances to know for example one’s CYP2D6 status, 
but confusion might arise over the general meaning of a person’s genetic status 
for these kinds of enzymes. That said, a person’s right to know is compelling and I 
think that the physician in charge of the trial should disclose pharmacogenetic 
information where such information directly affects a patient’s care. For example, 
if a patient is to be removed from a trial because he or she is a poor metaboliser 
and the drugs being tested are less likely to be effective and are potentially more 
harmful than other drugs then I think this should be explained to the subject. 
Finally, as stakeholders in the research process, patients should be given general 
information of progress in the development of pharamacogenetics and a summary 
of the clinical trial results on completion of the trial. At present, in conventional 
randomised clinical drug trials patients are not formally subsequently informed 
about either the results of the clinical drug trial or which substance he/she had 
been taking while on the study. This is an issues that I feel needs to be addressed. 
 
Q13 What, in your view, what would be appropriate methods of regulating scope, storage 
and access with respect to pharmacogenetic information used in clinical practice?  
 
With regard to access I think that once pharmacogenetic tests are being used as 
part of clinical practice patients who are tested should be informed about the 
known implications of their status. My personal view is that pharmacogenetic tests 
are unlikely to be used in a general way, at least not within the next ten years, but 
will be deployed initially for some conditions and with specific drugs.  
 
Q14 Do you think that the ethical and legal issues raised by the use of pharmacogenetic 
tests in primary care differ from those raised by other forms of genetic testing? What 
about non-genetic tests, such as tests for cholesterol? 
 
No, but because the term ‘genetics’ tends to raise more concern and potential 
anxiety among members of the public than other forms of tests, then particular 
care and attention has to be given to pharmacogenetic tests. Furthermore, we 
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should be careful that the impetus for the health care sector to respond to 
pharmacogenetics does not mean that testing becomes prematurely common 
practice in primary care.  
 
Q15 What might be the psychological implications for individuals of 
pharmacogenetic tests? Are such tests likely to reveal information that is of 
relevance outside the context of testing for response to medicines? 
 
There are those who argue that knowledge of one’s SNP profile may have no 
more psychological impact than say knowledge of one’s blood group. 
Interestingly, of the twenty three healthy volunteer subjects I interviewed who had 
consented to pharmacogenetic testing as part of their participation in phase I 
clinical drug trials, none were interested in knowing their CYP2D6 status. This 
was despite being given prior information about some of the main known 
implications of variations in this enzyme and being informed by the sponsoring 
clinical research organisation that they would be given results on request. 
Nevertheless, between 10 and 15 per cent of healthy volunteers at this unit 
decline to give consent and some who agreed expressed a slight unease about 
such tests. Also, as this research progresses it is likely that information relating to 
test results may in some instances also indicate an individual’s risk of suffering a 
genetic disease and this may lead to increased feelings of anxiety.  
 
Q16 What implications do you think pharmacogenetic tests might have for 
family members? 
 
Insofar as family members may share the same genetic profile, information given 
to one member is likely to be of interest and may have health and therapy related 
implications for others in the same family.  
 
Q17 In your view, are controversies likely to arise about who ultimately 
decides which treatment is prescribed in light of a pharmacogenetic test?  
 
There are bound to be some controversies as it is unlikely that pharmacogenetic 
knowledge will be absolute. Also, physicians will need to be educated about 
pharmacogenetic based drug prescribing. 
 
Q18 Should patients be able to refuse a genetic test to determine response 
to medicines but still expect to receive a prescription? 
 
The answer to this is that it would depend very much on the context but it is 
difficult to imagine a scenario where it would be ethically justifiable to refuse to 
prescribe a drug if a drug was needed to treat the patient’s condition. If a drug is 
known to be extremely dangerous to those with a particular genetic 
polymorphism and a patient refused the pharmacogenetic test then it might be 
possible to withhold a prescription for that particular medication but I cannot see 
the justification for not prescribing an alternative drug.  
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Q19 Do you think that the providers of health insurance should have access 
to pharmacogenetic information? What about other parts of the insurance 
industry, for example life insurance? 
 
No, and I can see of no need immediate need why providers of health insurance 
might want to do so. However, if in the longer term it proves that it will cost health 
care providers much more to obtain drugs for certain genetically stratified groups 
then there would be a strong economic argument to do so. There is always the 
potential that in the future, as in the case of tests for tacrine, pharmacogenetic 
results may also indicate disease susceptibility and therefor be of potential 
interest to insurers but I would not want to see this information made available to 
other parts of the insurance industry.  
 
Q20 Do you think that pharmacogenetics will increase the likelihood of the 
grouping of patients according to racial or ethnic groups for medical 
purposes? If so, what might be the ethical and social implications of such 
an outcome? 
 
Certainly the scientific literature on pharmacogenetics focuses on the variation of 
particular racial and ethnic groups. I am not sure what the implications of this 
might be and I have heard commentators in the US suggest that this will have a 
further negative impact on health care provision for minority populations. 
However, it is possible that genetic information may defy expectations concerning 
ethnic or racial differences. For example, based on clinical experience a 
physician might not expect a patient to respond well to a particular class of drugs 
because of their ethnic origin but a pharmacogenetic test might demonstrate 
otherwise.  
 


