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Abstract

Drug development and regulation are often presented as purely matters of
technical science. In this paper it is argued that, in principle, toxicology, clinical
pharmacology and pharmacovigilance in drug testing and regulation are neces-
sarily a combination of science and politics. This has important implications for
how one attempts to make progress in drug regulation, such as in interpreting
technical evidence and in the setting of regulatory standards with which evidence
should be evaluated. In practice, drug testing and regulation are shown to be
hybrids of science and politics. Moreover, drawing on existing empirical evi-
dence, it is suggested that this mixture currently, and for some time, has had the
wrong ingredients for optimal drug safety and public health outcomes. For ex-
ample, too often the balance of the scientific doubts about drug safety are weighed
to the interests of manufacturers rather than to those of patients and public health,
while some scientific standards with which drug safety is to be interpreted are
being reshaped in ways that give insufficient priority to the protection of public
health. Finally, it is proposed that: drug regulation should include comparative
efficacy testing; regulatory agencies should conduct some key tests, charging the
costs to industry and without duplication; and the regulatory system should be
less secretive and more accountable to public scrutiny. Greater efforts should be
made to eliminate experts’ conflicts of interest within the regulatory process.

Drug development and regulation are often
presented as purely matters of technical science.
However, I argue that, in principle, the toxicology,
clinical pharmacology and pharmacovigilance in-
volved in drug testing and regulation are necessar-
ily a combination of science and politics. This has
important implications for how one attempts to
make progress in drug regulation, such as in inter-
preting technical evidence and in the setting of reg-
ulatory standards with which evidence should be
evaluated. In practice, drug testing and regulation

are hybrids of science and politics, but I suggest
that this mixture currently, and for some time, has
had the wrong ingredients for optimal drug safety
and public health outcomes.

Given that all drugs have risks, when regulators
make decisions about approving them, they are
making judgements about acceptable risks. But ac-
ceptable for whom and by what criteria? If the fun-
damental rationale for drug testing and regulation
is the promotion and protection of public health,
then the answer must be acceptable for consumers
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and patients in relation to some illness and poten-
tial therapeutic benefit. Although it may be in-
formed by evidence from medical science, this is
necessarily a political judgement, which places the
interests of public health over and above poten-
tially competing interests of drugs manufacturers
or elite medical scientists who advise govern-
ments. Furthermore, toxicology, pharmacology
and pharmacovigilance are characterised by a great
deal of scientific uncertainty. In this context, how
the balance of the many scientific doubts about
drug safety is weighed between these competing
interests during drug testing and regulation is also
a crucial political phenomenon that occurs within
the closed doors of pharmaceutical companies and
regulatory institutions. If drugs are being devel-
oped and regulated in the interests of public health,
then one would expect to find that the balance of
these scientific doubts would be weighed in favour
of the interests of patients and consumers.

Consistent with the above argument, one would
expect to find a social and scientific system of drug
development and regulation that is accountable to
the interests of public health, and that shares its
evidence with the wider medical research and clin-
ical practice communities in order to maximise the
education and vigilance of doctors and citizens
about new drugs. Indeed, writing in the 1930s,
Merton argued that there needed to be an open and
free exchange of scientific ideas and findings in
order for science to flourish.I'! An important aspect
of this openness is the potential for the scientific
community to learn from failures. As Popper ar-
gued, one learns a great deal about how to make
scientific progress from failed conjectures and not
merely successes.[]

Yet a cursory survey of the state of drug testing
and regulation demonstrates how far they are from
this model of scientific activity. Most drug testing
is conducted and/or organised by scientists em-
ployed by institutions with direct commercial in-
terests in the outcomes of the tests. These pharma-
ceutical companies frequently do not publish their
scientific studies. The vast majority of drug regu-
latory systems are highly secretive, often making
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it impossible to access toxicological and clinical
tests.3# This is justified by the argument that
pharmaceutical companies do not trust each other
to refrain from exploiting each others scientific
work for their own selfish gain. This justification
in itself implies that pharmaceutical companies’
commercial interests do not necessarily coincide
with the interests of public health. Yet, illogically,
because pharmaceutical companies do not trust
each other, governments set laws within which the
wider medical community, patients and the general
public are expected to trust the industry and gov-
ernment to protect the interests of public health.[!
The expectation of public trust is made even more
implausible and illogical by the fact that expert ad-
visers to regulatory agencies are permitted to hold,
and frequently do hold, consultancies with, or
shares in, pharmaceutical companies.[f! Even in
the US, home to one of the most open drug regula-
tory systems, it is very difficult to gain access to
scientific information about drugs which are not
given marketing approval (i.e. failed applications).
Moreover, in many countries, including the US,
regulators give companies advance warning that
they intend to deny approval so that the company
can ‘voluntarily’ withdraw their application. Thus,
very few people ever know that the company failed
with a particular application, not to mention the
lessons from why it did so.

Supporters of the current drug regulatory au-
thorities typically argue that it does not matter if
the regulatory system is illogical so long as it en-
ables new therapeutic drugs, which are reasonably
safe, to be developed and made available to pa-
tients.!” Such complacency reflects bizarre reason-
ing because the extent to which the current system
falls short of optimal results for public health can-
not even be determined comprehensively due to
the cloak of secrecy surrounding it. Nevertheless,
as I shall discuss, there is evidence, albeit much
less than comprehensive, that drug safety is sub-
optimal under current regulatory arrangements.
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1. Interpretation of Evidence

Government regulators often argue that phar-
maceutical companies should be given poetic li-
cence to present their drug products in the most
favourable light.l”l For example, there may be an
imbalance of commitment to product defence
compared with patient safety; manufacturers may
go to enormous lengths to undermine criticisms
and critics of their drug products, while showing
rather less commitment to ensure adequate flows
of high quality information about drug safety.!3-10]
Regulators frequently claim that this is not a prob-
lem because they take such imbalance into account
when they review companies’ new drug applica-
tions and other data.l''! Yet there are numerous
examples of regulators not detecting such imbal-
ances, and of cases in which the inaccessibility of
data has undermined toxicological, pharmacolog-
ical and pharmacovigilant understanding of a drug.
Two well-known examples are the British regula-
tory authorities’ early assessments of the adverse
psychiatric effects of triazolam and the US FDA’s
early regulatory judgements regarding the renal
toxicity of suprofen.[!2:13]

Moreover, the huge amount of trust which reg-
ulatory agencies invest in pharmaceutical compa-
nies tends to emphasise perceived benefits over
risks. This is evident in regulators’ increasing ten-
dency to refer to marketing approval as a ‘provi-
sional’ decision as Abraham and Sheppard explain
by quoting a former member of the UK Committee
on Safety of Medicines (CSM): “. . . you really
cannot judge what a drug is going to be like at the
time of licensing. You haven’t really got a clue as
to what the drug is like. We [the British regulatory
authorities] license early in this country [the UK]
because we are well aware that you can’t really get
to know a drug until it is used the way it will be
used by doctors in the rough and tumble of clinical
practice. Clinical trials are very artificial; patients
are carefully selected, the indications are very
carefully observed. This is not so in ordinary clin-
ical practice”.l14]

Thus, regulators favour companies in weighing
the balance of the scientific doubt about clinical
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and pre-clinical testing at the marketing approval
stage on the grounds that they cannot really know
a drug’s risks until it is tried out in the real condi-
tions of general clinical practice. In the UK, US
and some other regulatory agencies, this occurred
with the assessments of: the carcinogenic risk of
benoxaprofen, naproxen and zomepirac; the pho-
totoxicity of benoxaprofen; the gastrointestinal
toxicity of piroxicam; and the clinical efficacy of
piroxicam.[12]

This approach to regulation has implications for
establishing an adequate margin of safety as Abra-
ham and Sheppard note, quoting another former
member of the CSM explained: “By far the most
usual thing which happens is that on the basis of
the clinical trials, because that is all we have to go
on, a drug is licensed at a particular dose and over
the next couple of years the yellow cards [sponta-
neous ADR reports] come in showing that people
are grossly overdosed, some individuals are much
overdosed and then the CSM calls the company in
and then everybody agrees that you should go
down to a quarter or even a tenth of the conven-
tional dose.”[1>]

When recommended dosage should be reduced
in order to establish a margin of safety, this can
threaten the efficacy of the drug treatment. The
tendency to emphasise perceived benefits over
risks has resulted in regulators employing incon-
sistent criteria towards safety and efficacy in order
to maintain the viability of the drug. Such a sub-
optimal outcome for drug safety occurred, for ex-
ample, with the FDA’s risk-benefit assessment of
triazolam in 1992, when clinical trial data on safety
were used to undermine spontaneous adverse drug
reaction (ADR) reports, while anecdotal data on
efficacy were accepted to bolster up insufficient
clinical trial evidence.[16]

In particular, once a drug is on the market, reg-
ulators can be reluctant to remove it because such
action might be seen as admission that an initial
approval decision was mistaken, in which case
very powerful evidence is required to overturn an
approval decision. As Abraham and Sheppard
illustrate, quoting from an influential British
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regulator: “You have to have sufficient evidence
to make you feel that the drug should be with-
drawn. You don’t have an option of saying you
don’t know — if you don’t know then you leave the
drug on the market by and large. (13!

Hence, in the preapproval stage, regulators tend
to weigh the balance of the many scientific doubts
about drug safety in favour of the drug’s promotors
in order to facilitate early licensing; and in the post-
marketing stage, they also take this approach to the
interpretation of spontaneous ADR and other
safety data by, for example, requiring compelling
evidence of lack of safety before withdrawing a
drug from the market. The latter occurred in the
FDA'’s continued approval of triazolam in the US
and the CSM’s belated recommendation to with-
draw benoxaprofen from the UK market.[!213.16]

Insofar as any lessons have been learned from
these episodes in the 1980s and 1990s, they have
tended to be piecemeal and construed as purely
technocratic responses, such as more co-operation
between regulatory agencies and increased atten-
tion to dosage regulation. Valuable as these re-
sponses are, they commit the error of supposing
that drug safety problems are devoid of politics.
Consequently, social and political deficiencies of
drug regulatory systems remain unchanged. The
result is that ever more safety problems emerge in
new aspects of drug regulation despite previous
technocratic responses in other aspects because the
deficiencies in the social and political arrange-
ments simply continue to express themselves
across technical fields according to the context.

2. The Construction of
Scientific Standards

Insectionl I discussed the interpretation of drug
safety evidence with respect to the regulatory
standards existing at the time of interpretation.
However, the political penetration of the science
of drug testing and regulation is even more com-
plex because it shapes the construction of those
standards themselves. The most recent and impor-
tant manifestation of this is the work of the Inter-
national Conference on Harmonisation of Technical
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Requirements for Registration of Pharmaceuticals
for Human Use (ICH) during the 1990s. The key
participants are the three pharmaceutical industry
associations and three government drug regulatory
agencies of the European Union (EU), Japan and
the US — the three largest pharmaceutical markets
in the world. According to the industry, inconsis-
tencies between national regulatory standards pro-
duce wasteful duplication in drug testing, driving
up drug development costs and delaying patients’
access to new medicines.['”l The transnational
pharmaceutical industry seeks to decrease the cost
and duration of research and development by re-
ducing regulatory requirements imposed by the
state, and to reach larger markets more effectively
by international harmonisation.[!8] Indeed, some in
industry regard ICH as the first step towards global
harmonisation and the production of a global reg-
istration dossier, which would contain all the data
needed for marketing approval in any country in
the world.[!%]

The ICH excluded public health advocacy
groups and consumer organisations. While its pro-
ceedings were published, many data upon judge-
ments were made are not in the public domain. Us-
ing the publicly available sources, in this section,
I examine the implications of the work of ICH for
five important areas of drug safety standards,
namely: ADR reporting; patient exposure and clin-
ical risk assessment; carcinogenicity testing and
the risk to patients on clinical trials; number of
species for carcinogenicity testing; and duration of
toxicity testing in non-rodents. It is beyond the
scope of this paper to discuss whether ICH might
accelerate the availability of new medicines
needed by patients. However, on this point, readers
should note that, rather than blanket harmonisa-
tion, this could be more effectively and efficiently
achieved by comparative efficacy assessments to
ensure that new drugs are therapeutic advances on
what is already available followed by fast-tracking
regulation for those that are really needed (see sec-
tion 4 on ‘policy implications’). ICH ignored these
considerations.

Drug Safety 2003; 26 (3)
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2.1 Reporting of Adverse Drug Reactions

Regulators require pharmaceutical companies
to report ADRs that come to their attention in a
timely manner. This is important because if a drug
is associated with many more, or more serious, ad-
verse reactions than others in its therapeutic class,
then it may be that its risks outweigh its benefits
and it should be withdrawn from the market by
regulators. The ICH process, therefore, presented
an opportunity to harmonise safety standards up-
wards in line with best practice.

Unfortunately, this opportunity was not taken.
The FDA requires quarterly periodic safety update
reports (PSURSs) during the first 3 years of market-
ing, while the EU and Japan require PSURs only
every 6 months. Yet ICH made no attempt to har-
monise these requirements upwards to the FDA’s
standards so as to maximise protection of public
health. Regarding which kinds of ADRs require
expedited reporting to regulators, the ICH also fell
considerably short of the highest level of safety
checks available on the international scene. Before
ICH, 12 of the 17 countries in the three regions
required expedited reporting (i.e. within a matter
of days) of serious ADRs even if they were ex-
pected reactions with the new drug, while four of
the 17 required such reporting of non-serious
ADRs if they were unexpected. One of the 17 coun-
tries required expedited reporting of non-serious
ADRSs that could be expected.?9 However, ICH
recommended that expedited reporting to regula-
tors ‘is not generally appropriate for expected, un-
related, or non-serious cases’.[?!! In other words,
ICH opted for the lowest common denominator on
this safety issue.

2.2 Patient Exposure and Clinical
Risk Assessment

It is widely appreciated that drugs intended for
the chronic treatment of a non-life-threatening dis-
ease need to be tested in long-term clinical trials.
Before ICH, the long-term exposure standard for
assessing the clinical safety of such drugs was at
least 100 patients in trials of at least 1 year’s dura-
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tion. However, under the auspices of ICH, the Eu-
ropean Commission, the FDA and the Japanese
regulatory authorities agreed to allow an initial
marketing application to be made with trial data on
300-600 patients treated for just 6 months. Clini-
cal observations of at least 100 of these patients
continued on treatment for 1 year would need to be
made as a supplement before marketing approval
in the US and Japan, but could be made after mar-
keting in the EU.[22]

The ICH experts made these recommendations
even though research made available to them dem-
onstrated that about a quarter of serious ADRs in
1-year clinical trials, analysed retrospectively, oc-
curred after 6 months, and about one-eighth first
occurred after 6 months.[23] Furthermore, the ICH
did not harmonise the regulatory requirements in
the EU up to the safety standards in the US and
Japan. Rather, the European Commission has cho-
sen to permit marketing before 1-year clinical trial
data are analysed or even collected, thus putting
EU patients at greater risk that their counterparts
in the other two regions.

2.3 Carcinogenicity Testing and the Risk
to Patients on Clinical Trials

The purpose of carcinogenicity testing is to de-
termine whether a drug causes cancer in the exper-
imental animals and, therefore, poses a carcino-
genic risk to humans. According to the FDA,
pharmaceuticals generally used for 3 months or
more require carcinogenicity testing, while under
the drug regulations of the EU and Japan such stud-
ies are required if patients take the drug continu-
ously for at least 6 months or frequently in an in-
termittent manner so that the total exposure is
similar to continual exposure of 6 months or
more.[?*] The clear implication of this is that expo-
sure to a drug for more than 3 or 6 months presents
a potential carcinogenic risk, which needs to be
screened for by animal testing.

This is relevant to the exposure of patients in
clinical trials because, in order for potential ADRs
to be detected during clinical drug evaluation, the
trials need to last for up to a year, as recommended
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by ICH experts themselves.[*! In other words,
when conducting clinical trials with new drugs in-
tended to be used long-term to treat non-life-threat-
ening illnesses, some serious and non-serious
ADRs might not be detected properly without trials
of up to 1-year’s duration.[?®1 Yet ICH experts rec-
ommended that “completed rodent carcinogenicity
studies are not needed in advance of the conduct of
large scale clinical trials, unless there is special
concern for the patient population”,**! even
though this means that patients are exposed to new
drugs, of unknown carcinogenicity, for more than
3 months or even 6 months during clinical trials.
The ICH did not even consider the possibility of
the international harmonisation of regulations so
that the completion of carcinogenicity testing in
rodents is required prior to exposing patients to long-
term clinical trials of over 6 months’ duration.

2.4 Number of Rodent Species for
Carcinogenicity Testing

Before ICH, the established toxicological
standard for carcinogenicity testing of new drugs
comprised rodent lifespan studies in two species,
typically rats and mice.[27281 Two lifespan studies
in two species were required so that it was possible
to identify trans-species carcinogens, which are
considered more likely to represent carcinogenic
risks to humans. Nevertheless, at ICH, the pharma-
ceutical industry representatives and the European
and Japanese regulatory authorities recommended
that this battery of toxicological testing should be
reduced to just one rodent species — the rat — in
order to save time and resources. The FDA scien-
tists at ICH disagreed because this would make it
impossible to identify trans-species carcinogens,
and because there was evidence that mouse-only
carcinogens were sometimes relevant to human
risk.[?] However, rather than accept this pre-
cautionary approach advocated by FDA scientists,
the ICH adopted a compromise consisting of one
rodent lifespan study plus a cheap, short-term in
vivo animal test, even though the new short-term
animal tests had not been validated by toxicologi-
cal science.3%-311 Consequently, ICH is most likely
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to have lowered drug safety standards with respect
to carcinogenicity testing.

2.5 Duration of Toxicity Testing
in Non-Rodents

Before ICH, in the EU, 6-month animal toxicity
testing in non-rodents was required prior to mar-
keting approval, while in the US, such testing was
required for 12 months. The ICH experts set about
an investigation of whether there could be interna-
tional harmonisation of the testing duration down
to 6 months if studies of 12 months did not detect
any toxicity that had not already been identified
after 6 months. However, “in a number of cases
there were findings observed by 12 months, but not
by 6 months”.32] The ICH experts “concluded that
these [toxicity findings] would, or could have been
detected in a study of 9 months’ duration”.32! In
other words, they concluded that new, unforeseen
toxicities were being detected after 6 months of
testing in non-rodents. Yet the ICH finally recom-
mended that the duration toxicity testing in non-
rodents should be for a maximum (not minimum)
of 9 months in the EU, Japan and the US. This
downward harmonisation prevented the FDA from
maintaining its 12-month requirements, while al-
lowing the EU regulatory authorities to continue to
accept studies of only 6 months’ duration.3?!

That this was largely a political judgement was
confirmed by an official at the European Commis-
sion who commented: “Europe was between a rock
and a hard place on this one. There was no way
politically that we could go to 9 months because
we could potentially have undermined all the ex-
isting products on the market by saying that they
were incorrectly tested.”!33]

Hence, international harmonisation upwards to
the safety standards of the FDA on toxicity testing
was never even considered by the ICH.

3. Conclusion

Across five major areas of drug safety ad-
dressed by ICH, there are two striking trends: a
consistent failure to harmonise regulatory stand-
ards upwards; and a concentration of efforts to
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lower regulatory standards. This is a consequence
of political influences, especially of the pharma-
ceutical industry, on science within the regulatory
system. In these five areas the regulatory system
has prioritised industrial interests over optimal
safety checks. Similarly, I have shown that, by ref-
erence to their own contemporary standards, drug
regulatory authorities have interpreted evidence
about particular drug cases in ways that are sub-
optimal for public health by awarding the benefit
of the scientific doubts about drug safety to the
manufacturer, rather than to patient protection.

This evidence implies that the current drug reg-
ulatory systems lack adequate public account-
ability, exhibit extensive conflicts of interests and
are dominated by drug testing at the service of
commercial interests. This is illogical and contrary
to what one would expect from a system wishing
to further the interests of public health. They also
produce suboptimal outcomes for drug safety and
public health in practice. I am not suggesting that
the current regulatory authorities always do this,
but it is found with notable frequency given the
secretive nature of existing regulatory decision-
making. Nor can I say what proportion of regula-
tory judgements are suboptimal for drug safety and
public health because of the secrecy of regulatory
systems. Indeed, one cannot know precisely how
bad (or how good) the current systems are in pro-
tecting public health because of the secrecy in-
volved in drug testing and regulation. This in itself
indicates how ridiculous the current systems are,
and why they need to be reformed. As I have ex-
plained, these reforms are not solely problems of
technical science, but also political in nature. Just
as social scientists and policy analysts, with an in-
terest in drug regulation, need to learn about, and
engage with, the relevant technical sciences (toxi-
cology, clinical pharmacology, epidemiology,
pharmacovigilance, etc.) so technical scientists in
this field need to learn about, and engage with, the
political challenges of developing a regulatory sys-
tem capable of delivering optimal results for drug
safety and public health.
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4. Policy Implications

Regulatory agencies should identify a small
number of key clinical tests that are needed as part
of drug evaluation, inform the manufacturer that it
must pay for the tests and then conduct them em-
ploying their own government scientists. Thus, the
manufacturer’s control over the drug testing pro-
cess would be removed for these few crucial trials.
To avoid duplication of testing on the same prod-
uct, regulatory agencies in different countries
could share their governmental testing by direct
communication and/or via a special journal de-
voted solely to the rapid publication of drug testing
by regulatory scientists. In the long-term, this has
the added advantage of increasing medical exper-
tise in drug testing, independently of industry.

It is well established that rational prescribing,
which maximises patients’ safety, is undermined
by a plethora of drugs designed to treat the same
illness, but with no therapeutic advantage over
each other. To improve this situation, and to in-
crease the chances of patients receiving the medi-
cations they really need, regulatory agencies
should introduce comparative efficacy testing so
that manufacturers of new drugs are required to
demonstrate that they are a therapeutic advance on
existing therapies, rather than merely effective.
Comparative risk-benefit assessments of drugs al-
ready on the market also need to be updated as part
of an overall comparative risk-benefit manage-
ment of drugs across therapeutic classes.

Subject to the usual confidentiality procedures
to protect the identity of patients/subjects and nar-
rowly defined manufacturing trade secrets, drug
testing data should be open to public scrutiny. The
pharmaceutical industries would almost certainly
object to public access to its drug testing data on
the grounds that it would infringe their intellectual
property rights. No doubt they would also argue
that it would hamper competitiveness and innova-
tion. I believe that it would be more likely to stim-
ulate innovations in safer and more effective new
drugs. In any case, the changes to drug testing that
I have proposed above could enable public access
to key pre-approval drug testing data without use
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of industry data. This is because I have proposed
that certain key pre-approval clinical testing ought
to be conducted by government scientists under the
auspices of the regulatory authorities. Conse-
quently, the wider medical profession and con-
sumer organisations could participate in the regu-
latory process at an earlier stage, almost certainly
giving rise to better and more robust science. Just
as important, greater openness in decision-making
encourages consumers and patients to share re-
sponsibility for drug safety. This in itself contrib-
utes to the protection of public health because there
is a more informed and vigilant citizenry.

Expert advisers to regulatory agencies should
be free from conflicts of interest. If necessary, gov-
ernments should pay these advisers higher fees for
their services, passing the costs on to the manufac-
turers when payment for the proposed government
drug testing is made.

All of the above proposals are likely to improve
drug safety and pharmacovigilance because:

e there would be better flows of information be-
tween the fields of toxicology, clinical pharma-
cology and pharmacovigilance;

e data would be subjected to the rigours of public
scrutiny, motivating greater robustness in regu-
latory science;

e regulatory agencies would operate in a much
more public way, so would be forced to engage
much more directly with public health priorities
and those advancing such priorities by, for ex-
ample, working to integrate pharmacovigilance
data about drug use into regulatory thinking;

e there would be a more vigilant citizenry of doc-
tors and patients; and

e pharmaceutical companies would be given a
clear signal that the full rigours of public scien-
tific scrutiny, rather than institutional trust,
would attend their product development, lead-
ing to the withering of defensive research and
promotional claims.
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