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“...the UK, and indeed the rest of the EU needs to copy the Scandinavians in 
educating the public. This is a responsibility incumbent on academics, practitioners 

and those in government.”
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Pharmacogenomics: where does Britain stand?

Pharmacogenetics and pharmacogenomics offer 
much potential for better targeted treatment, 
delivering better care more efficiently to the 
advantage of patients, government and industry. 
However, its development is being held back by 
regulatory overlap in the EU and thus the UK. At 
a time of almost unprecedented economic crisis, 
this is a luxury we cannot afford. However, there 
is considerable heterogeneity of views amongst the 
public of different EU countries, which may make 
harmonization difficult. There is also widespread 
public ignorance of biobanks in particular, and 
pharmacogenomics in general. In this respect 
the UK, and indeed the rest of the EU needs to 
copy the Scandinavians in educating the public. 
This is a responsibility incumbent on academics, 
p ractitioners and those in government.

Pharmacogenetics and pharmacogenomics are 
often used and discussed together and we use the 
term PGx to collectively refer to both technolo
gies. PGx provides opportunities for better, more 
targeted treatment, treatment which reduces the 
incidence of adverse reactions and increases that 
of positive ones. It provides opportunities for 
pharmaceutical firms to develop successful pro
ducts more efficiently [101]. It also has the poten
tial to enhance pharmaco vigilance [1]. Thus, it 
potentially offers benefits to patients, hospitals, 
insurance firms and state funders of healthcare. 
In helping pharma ceutical firms, it offers a 
potential advantage to the European and UK 
industry, and at a time of almost unprecedented 
economic crisis, that is important. However, it is 
also clear that the full benefits of PGx are a long 
way from being realized [2,3].

Biobanks play a key role in PGx. These are 
banks of data on biological material (e.g., tissue 
and blood) combined with donorrelated clinical 
information. They facilitate drug discovery and 
the identification and validation of biomarkers 
by delivering data on need. As an example, the 
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UK biobank is collecting data on 500,000 indi
viduals aged between 40 and 69 years of age [102]. 
Attempts are being made to create a European 
network of such data, although this is hampered 
by the heterogeneity of the different databases. A 
further, and rather different problem is data pri
vacy. This is part of a larger problem where a grow
ing amount of personal individual information is 
stored electronically. If this were to be brought 
together by government or private agents, it would 
pose a significant danger to individual liberties. 

There are concerns that PGx could lead to 
the stratification of populations based on genetic 
variants, with some population groups proving 
too small to be of interest to the pharma ceutical 
industry. PGx may also impact on insurance 
firms’ behavior as well as employment opportu
nities. Most European countries have introduced 
legislation aimed against genetic discrimination, 
although it remains to be seen how effective this 
will eventually prove to be [3]. There are also 
concerns that initially new innovations will be 
expensive and only gradually filter through to the 
entire population. Finally, new technologies often 
require expertise and mistakes are possible [4]. 

Regulation
PGx raises specific regulatory problems. Drugs 
and diagnostics often need to be jointly regu
lated. In the EU, in contrast to the USA, the 
licensing of therapeutics and diagnostic products 
is done separately, and applications to market the 
latter must be made to the national agencies. The 
in vitro diagnostic directive is central to this [5]. 
A European Conformity Mark is required (i.e., a 
manufacture’s declaration that the product com
plies to all relevant legislation) [6]. Despite this, 
there are substantial differences in the regulation 
of in vitro diagnostics between member states [7]. 
European Commission directives also govern 
biobanking. The EU is trying to harmonize the part of
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system [8]; however at the moment, member states 
interpret the directives in different ways leading 
to substantially different national systems. The 
system of split responsibility has the potential 
for regulatory delay and even disagreement and 
conflict. 

New products have to be regulated and controls 
put in place to ensure that they are reasonably safe. 
It is difficult, if not impossible, to ensure absolute 
safety; however, such regulation often slows down 
the innovation process [9], adding to firm’s costs 
and perhaps disadvantaging EU firms [10]. Thus, 
for example, most European patents take more 
than 60 months to process, whereas most US pat
ents are processed in 30–60 months [11]; however, 
the balancing act between encouraging innova
tion and protecting public safety is a fine one to 
achieve, and it is not immediately obvious as to 
whether the USA or the EU has this right. The 
Clinical Trials Directive, which is currently under 
review, has faced particular criticism that despite 
some benefits, it has led to a significant decline 
in the attractiveness of EUbased research [103]. 

“The level of ignorance on biobanks is 
shocking. In the UK, 67%, and in France 75%, 
of people asked had not heard of biobanks...”

The role of patents causes particular prob
lems. Paci et al. conclude that although there is 
some evidence to suggest that patents and the 
European patent system is causing a problem 
to PGx research and development, it is not yet 
definitive enough to draw firm conclusions [12]. 
One of the problems in this area is that it is rela
tively hard to detect the incidence and causes of 
something that does not happen; for example, no 
new product innovations, compared with events 
that do happen. Patents can both encourage 
innovation by protecting intellectual property 
rights, and discourage it, by making the process 
of innovation more complex and expensive. As 
technology becomes more complex, multiplat
formed and interconnected, the patent system is 
increasingly under the microscope and not simply 
with respect to  pharmaceutical products. 

Public attitudes to PGx
We now compare attitudes to different aspects 
of PGx in the UK with those in the EU. The 
data, which dates from 2010, relates to a specific 
aspect of PGx, namely biobanks. The data come 
from Eurobarometer 73.1, a survey of European 
public opinion carried out in early 2010 which 
saw approximately 1000 people surveyed in 
each EU country. There are wide differences 

on attitudes to biobank cooperation across the 
EU. The Scandinavian countries see substantial 
willingness to cooperate – this is slightly less in 
the UK than in the EU as a whole, but roughly 
on a par with France. In terms of socioeconomic 
characteristics, willingness to co operate is greater 
for men and increases with the level of educa
tion. The data suggested that being a Muslim or 
unemployed are factors that are associated with 
unwillingness to cooperate. The results with 
respect to education and Muslims carry over to 
other EU countries, but less so to those relating 
to the unemployed and gender. 

When we perform regression analysis (using 
the technique of ordered probit) on these atti
tudes, we find that for the EU, willingness to 
cooperate is less in regions, within countries, with 
high un employment, for those living in villages 
and increases with age and levels of education. 
To an extent this is consistent with people being 
influenced by selfinterest, as those in rural and 
poorer areas are least likely to benefit from tech
nical advances such as PGx [5]. It is also greater 
for those who profess no religion and least for 
Muslims, which may indicate the influence of 
culture. It suggests take up will be lower for 
Muslims, who in the UK are primarily Pakistani, 
but in Germany are Turkish and in France, north 
African. This may then have repercussions on tar
geted drug development for these ethnic groups. 
However, it may not be being Islamic, but non
Christian which is relevant; there were very few 
Jewish or Hindu individuals in the sample. This 
deserves further analysis.

When asked about their specific concerns, 
of those who expressed an opinion, over 36% 
in the UK said none, compared with 28.3% in 
the EU as a whole. In the UK, most concern 
was expressed with respect to providing medical 
records, closely followed by genetic profiles. The 
provision of operational tissue, blood and lifestyle 
evoked slightly less concern. In all of these aspects, 
the Swedes stood out as being amongst the least 
 concerned and the Germans among the most.

The level of ignorance on biobanks is shocking. 
In the UK, 67%, and in France 75%, of people 
asked had not heard of biobanks; however, this 
was more than the EU average of 60%. In Sweden 
it was just 22%. Knowledge increased with edu
cation, but only slightly. At the other end of the 
scale, for the unemployed the figure was 80% 
and for Muslims it was 82%. In terms of who 
should be primarily responsible for protecting the 
public interest, 46% of UK respondents placed 
the emphasis on doctors, followed by national 
governments (36%) and national dataprotection 
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agencies (28%); however there were substantial 
differences between the  different EU countries. 
Further details on all these results are available 
from the author on request.

In many respects, an earlier survey, carried 
out in 2005 (Eurobarometer survey 64.3 carried 
out in November/December 2005. The indi
vidual responses only become available in 2009), 
showed similar results, particularly with respect 
to socio economic characteristics. This looked 
more generally at PGx with respect to the EU as 
a whole, and has been discussed by Hudson and 
Orviska [5]. It too highlighted awareness of PGx 
to be particularly low in the UK, with only 14.2% 
having heard of it, compared with Sweden where 
the figure was 49.4%.

Conclusion
To answer the question posed in the title, Britain 
stands in a state of some confusion and ignorance. 
The country, as indeed the EU as a whole, faces 
many challenges with respect to the economic sit
uation, the pressure on publicsector spending and 
the aging population. In these respects, technology 
can help, and help substantially, in providing bet
ter and more efficient healthcare and in enhancing 
the competitiveness of UK pharmaceutical com
panies (which represent one of the relatively few 
largely unqualified UK success stories as we move 
forward). There are, however, a number of obsta
cles which stand in the way of its development.

Many of these issues are specific to the UK 
and the EU. A lack of cohesion and a diversity of 
regulations and authorities is hampering research 

and development in PGx [101]. If the EU is to con
tinue in its present form, and this is a probability, 
but by no means a certainty, then it simply has to 
move towards a more federal, harmonized struc
ture in this and other respects. With respect to 
PGx, this will not be easy given the heterogene
ity of views noted above and, of course, will also 
present particular political problems in the UK. 

New innovations need public support, as with
out this, diffusion will be slow. From an ethical 
point of view too, it is right that the issues, often 
complex, are explained to society rather than 
foisted on it behind a veil of ignorance. In the 
EU, this is hampered by widespread ignorance 
of concepts such as PGx and biobanks, and this 
ignorance is particularly great in the UK. In 
strong contrast to this, in Sweden there is much 
less ignorance of biotechnology and more sup
port. Put simply, we need to imitate the Swedes 
more; however, it is arguably not just the public 
who need educating, but it is also the physicians 
[1], and certainly in other countries and perhaps 
the UK too, practicing pharmacists, laboratory 
staff and nurses [13]. 
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