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Selecting which data to analyse

A rather more subtle problem that can occur in any study is
the selection of which data to analyse. Errors may occur when
analyses are carried out as a direct result of having seen the
data. In a comparison of several groups of subjects it is not
valid to select those groups with the highest and lowest values
and apply the usual significance test to the means purely on
that basis, because the null hypothesis of no difference is
inappropriate when the largest difference is being examined.
More generally, selection of comparisons to test because they
"look interesting" will in the long run result in more than the
nominal (say 5%) proportion of falsely positive results.
A second form of selection is to analyse only a subset of the

subjects on the basis of their results. In a recent study 30 patients
with idiopathic hypercalciuria were given a dietary supplement
of unprocessed bran.1' Only 22 patients "achieved a reduction
in urinary calcium," and only these 22 patients were analysed.
No data were provided on the other eight subjects, so we can not
tell whether they really were a different group or just one end
of a distribution of differing responses to the bran, which
seems more likely. This procedure is completely unacceptable
without justification-anyone can show significant results by
analysing only those subjects with the greatest response.
The basic principle is to analyse according to the original

hypothesis and experimental design. Other results that look
interesting are pointers for further research.

Summary

It is of no value collecting good data if the analysis is in-
adequate or invalid. The results obtained may then be worthless,

or at best they wiJl fail to realise the true potential of the data.
Either way, the value of the whole experiment is diminished to
a point where the ethics of the investigation must be called into
question.
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The Drug Industry

Drug famine: possible solutions

TONY SMITH

Inside and outside the pharmaceutical industry informed
observers are concerned with current trends. Increasingly the
major innovative companies seem to be concentrating their
efforts on the relatively few drugs that have large international
markets-tranquillisers, cardiovascular drugs, antidepressants-
rather than broadening the range of their research objectives.
The explanation is straightforward enough. A company has to
regain its development costs by obtaining profits on sales
during the period of patent protection (after which competitors
can produce generic equivalents sold simply at the cost of
manufacture). Recent trends have all been in one direction:
development costs have risen, prices have been cut by govern-
ment diktat, and the effective patent life has been reduced.
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In consequence only those drugs with vast sales markets
have the potential to make the profits required to sustain
research. The factors responsible for these changes have been
examined in my earlier articles-consumer campaigns for drug
safety; improvements and refinements made by the
pharmaceutical industry in its methods for development and
testing of new compounds; and the proliferation of bureaucracy
within the drug regulatory agencies.

Fortunately, there are signs that the public and politicians
are beginning to recognise that the pendulum has swung too
far in the direction of safety first. "The climate of opinion is
changing," said Dr Dunne (Senior Medical Officer Pharma-
ceuticals, World Health Organisation, Geneva). "This has been
exposed to some extent by the development of free trade areas
and at the European Economic Community, when the civil
servants responsible for drug regulation in individual countries
came together to argue out a policy. Those from the United
Kingdom soon realised that their rules were much more stringent
than anywhere else in the EEC-and yet people were not dying
like flies on the other side of the channel."
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Negative clearance

Earlier this year Mr Patrick Jenkin announced that companies
would be able to apply for exemption from the need for a UK
clinical trials certificate. "What we are proposing," he explained,
"is a negative clearance system. I believe this will save a great

deal of time and will make it markedly easier for firms to carry

out clinical trials in this country than it has in recent years."
The pharmaceutical industry has welcomed this initiative as a

step in the right direction. What other changes could be made
to help reverse the unfavourable trends in drug research ?

First of all, there is a convincing case for simplifying and
rationalising the requirements imposed by the drug agencies.
Many companies fear that unification of EEC requirements
might lead to a rigid system with very stringent regulations,
but they also complain that the present system leads to wasteful
duplication of development programmes. Dr Gelzer (Inter-
nation Research Department, Ciba-Geigy, Basle) quoted one

example in the context of the problems of developing drugs
for tropical diseases. "Our research centre in India found an

interesting drug against protozoal infections and carried out

the conventional toxicological tests required by the Indian
authorities. We would now like to study this drug outside
India-for instance, in Africa or Brazil-but before we can do
so we may have to carry out a whole further series of toxicity
tests."
"There are two main ways to cut development costs," said

Dr Rondel (Director of Clinical Research (Europe) at Bristol-
Myers). "They can be cut by streamlining preclinical pro-

grammes, principally in toxicology; and secondly by trimming
and rationalising the extensive clinical programmes that are

required before a drug can be marketed."
Dr Gelzer argued the case for simplifying the requirements

in animal testing in a review last year. Each of the routine
toxicological testing procedures-acute toxicity, effects on

fertility, embryotoxicity, carcinogenicity-requires scores and
often hundreds of animals. Dogs and monkeys may be used as

well as rabbits, rats, and mice. All these animals need to be of
high quality. Not only are these animals very expensive, but
the data obtained have also to be processed. For example, in a

single standard two-year carcinogenicity study in rodents the
number of individual observations, raw data, and calculations
that require to be recorded and kept on file for possible re-

inspection has been estimated to exceed half a million.
Yet, says Dr Gelzer, animal toxicology does not provide a

basis for determining whether or not a drug will be safe in
clinical use. Firstly, prediction of toxic effects from one species
to another remains at best uncertain (one well-known example
is that penicillin is lethal for guinea pigs at low doses). Secondly,
there may be no animal species suitable for the studies required
-when, for example, the main metabolites of a drug in man
fail to appear in any of the animal species normally used for
toxicity tests. In such cases the potential benefit of the drug to

the patient has to be the guiding principle.

Risk/benefit balance

More recognition by the drug-regulatory agencies of the
need to balance risks against benefits is, indeed, one of the
priorities agreed by all those to whom I spoke. Typically,
Dr Janssen (President, Janssen Pharmaceuticals) put the point
most forcibly. "The first step," he claimed, "is simply to abolish
regulations for drugs for life-taking diseases. Clearly some debate
will be needed on the definition of these diseases: but that would
be the start of a more sophisticated system of drug regulation."
At the other end of the spectrum, he would expect very close
examination of new drugs for common, non-life-threatening
disorders. "The need for any more minor tranquillisers is
debatable, to say the least," he added. "This is an example of a

field in which I should tend to be rather tough and demanding
and probably even insist on some proof of improved efficacy."
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Dr Dunne took a similar line. "If there are 20 drugs already
available for a particular indication then a new addition to that
list must be given a very rigorous dusting down before it is put
into the market place." It might be unreasonable to expect it to
show definite advantages, he conceded; but the point was that
doctors would already know a great deal about the 20 existing
drugs. No one could know that a 21st drug would not have to be
taken off the market within two or three years because of some
unacceptable adverse reaction.

Such a change in policy-making regulations more stringent
for new entries to categories already well supplied-would,
thought Dr Dunne, have the beneficial side effect of perhaps
pushing the drug companies into fresh areas of innovation.
Dr Smith (Director of Clinical Research and Development

with I-foffmann La Roche, Basle) took a somewhat different
attitude. He thought it was illogical to withdraw ultimate
responsibility from the company for deciding whether to launch
a drug and to shift that responsibility on to government agencies,
who often took divergent decisions. The illogicality was even
more apparent now that legal liability was being put on to manu-
facturers." The professionalism in the industry is at least as good
as that outside," said Dr Smith. "Often the experience of agency
staff, who have not seen all the problems and their solutions in
the whole period of development, is questionable-if one judges
them on the comments they make to us."

Simpler innovation

Certainly in the case of drugs for rare diseases and some
classes of anticancer drugs the consensus was plain: innovation
must be made simpler if research was to continue. "Take a
drug used in cancer treatment," said Dr Smith. "We are hoping
shortly to get a UK licence for a drug of this type: but even on
the most optimistic projections we cannot expect to make
more than 1500 000 profit in the next decade-and much more
probably we shall make no money at all. At some stage the
senior management is going to tell the research and development
staff that it wants better results than that on investment which
averages £30 million for each new drug." Some way had to be
found to simplify the development programme for drugs of this
kind if the supply was not to dry up because for each drug
launched five or more failed during development.
A second possible area for action would be extension of the

effective patent life of new drugs. Extending the period of
patent-protected profitability should encourage companies to
develop drugs with smaller potential markets; and companies
would feel under less pressure to innovate or reformulate or
redevelop new drugs to replace their market leaders as they
came to the end of their period of patent protection.
"Such a mechanism could be very attractive," said Dr Dunne,

"but somehow or other the voice of the third world would need
to be accommodated. If drugs of clear value to poor countries
are going to be very expensive for longer periods that would
raise a moral issue-for most of the profits would be directed
into research areas of little direct value to the community
concerned. Dr Dunne thought that more attention should be
given to the need for new drugs in the third world. There were
two conflicting priorities. Some way had to be found to supply
essential drugs as cheaply as possible; but at the same time
companies had to be persuaded that the investment required
for innovations was likely to be recoverable. "A research based
drug industry without profits does no research," said Dr Dunne,
"but I think the industry would agree that among the least
developed countries the need is for today rather than for
tomorrow."

The most important change required, however, is in attitudes
of the drug-regulatory agencies. Introduced as they were to
prevent epidemics of drug-induced damage, their approach has
inevitably been cautious. The 1970s were characterised by
consumer groups demanding that drugs should be safe, and
the public were persuaded that the goal of safety was obtainable
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provided testing was sufficiently rigorous and thorough. Now,
as the climate of opinion has changed and the public has come
to understand that effective medicines carry some (albeit small)
risk, the drug regulatory agencies have a chance to loosen the
screws and positively to facilitate the development of new
drugs. Whether or not they do so will depend partly on the
beliefs of the political directors of those agencies and partly on
the attitudes of their scientific advisers and full-time staff.

So long as some of the individuals in control of national
drug-testing policies continue to adopt anti-industry postures
there will be little chance ofworthwhile reforms. For a generation
or more the populist stance has been to attack the pharmaceutical
industry as inherently piratical: the public has been told
repeatedly that drug companies will-unless restrained-make
outrageous profits out of medicines of dubious efficacy and
safety.

The restraints, checks, and precautions devised to protect
the public against these-at least partly illusory-dangers have
now to be dismantled if the industry is not to be stifled. Pressure
for reform will have to come from sources both inside the
industry and outside it. In particular, the industry's drug
toxicologists ought to be able to propose ways to simplify and
streamline the present rigid patterns of preclinical toxicity
testing, and a working group set up by the IFPMA and headed
by Professor Lars Werk6 is looking at that possibility. Several
other organisations are looking at ways of avoiding unnecessary
repetition when drugs licensed for one country are introduced
into another. In the end, however, the regulatory agencies will
respond to changes in the climate of professional and public
opinion. If doctors and their patients are to continue to be
supplied with new, effective drugs they will need to press for a
simplified system of regulation.

Contemporary Themes

Promoting the use of seat belts

WESSEX POSITIVE HEALTH TEAM

Summary and conclusions

A six-month study into the effect of a substantial pro-
gramme of integrated health education promoting the
use of seat belts showed no major change in the rates
for occupants of front seats, which remained around
35%. Though there were increases of up to 5% in the
rates for wearing seat belts immediately after the
multimedia campaigns which achieved high penetration,
only those among women drivers were sustained. Of
the methods used to disseminate information, television
had the greatest impact on the community, followed by
press reports and radio broadcasts. It is concluded that
health education alone is insufficient to increase sig-
nificantly the use of car seat belts. Britain should follow
its European partners and pass legislation requiring
front seat occupants to wear belts. As the recent ex-
perience in Australia shows, the benefits will be con-
siderable in terms of reducing mortality, morbidity,
and consequential expenditure.

Introduction

In 1978 data from the Department of Transport' indicated that
2403 fatal casualties occurred among front seat occupants of
cars and light vans; 69% were known not to have been wearing
a seat belt. Studies carried out in Britain and abroad2-4 have
confirmed the efficacy of seat belts in reducing death and injury
in vehicle collisions. After the introduction of legislation in
Australia4 which required occupants of front seats to wear

Members of the Wessex Positive Health Team: Dr Kenneth S Cliff, MB,
MFcM; Dr John C Catford, MRcP, MFCM (secretary); Mr Ian Dillow, FRSA,
jP; and Mrs Catherine M Swann, BA(HONS).

seat belts, fatalities were reduced by 40% and serious injury
casualties by 20%. In other countries reductions in serious
injury varying from 20% to 65%5 have occurred simultaneously
with seat belt legislation. If 85% of front seat occupants in
Britain wore seat belts fatal and serious injury casualties could
be reduced by 10 000 a year and the health service would save
about £4m a year. The country as a whole would avoid wasting
up to £lOOm a year on such things as productive days lost,
social security payments, etc.

Despite this evidence, successive British governments have
failed to introduce legislation to enforce the wearing of seat
belts, even though it has been mandatory since 1967 for all
new cars to have seat belts fitted for front seat occupants.
Four attempts have been made to introduce legislation through
Private Member's Bills, but all have failed. The present
Government's statements relating to seat belts indicate that it
still considers that education can raise the rate for wearing
seat belts and that this is preferable to legislation. The Depart-
ment of Transport is to spend Clm on further educational
programmes and yet no controlled study has been performed
in Britain to assess whether "seat belt wearing rates can be
significantly raised by education." As a result of its concern
for the prevention of death and injury from road accidents,
Wessex Regional Health Authority mounted a research project
to test this hypothesis.

Method

The study was carried out between November 1979 and March 1980
in two local authority districts, Winchester and Salisbury, with
similar demographic features. Winchester was designated the "target"
population and received educational programmes promoting the use
of seat belts. Salisbury acted as the "control" population whereby
any unrelated fluctuations in the rate of wearing seat belts could be
monitored.
Measurement of this rate in the two towns was based on observation

of front seat occupants of cars and light vans entering two matched
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