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Postmarketing surveillance of adverse reactions to drugs
Three highly publicised outbreaks of iatrogenic disease have
affected Britain in the past 20 years. The thalidomide affair
resulted in legal controls on the investigation and marketing
of new pharmaceutical products; the practolol episode pro-
duced a prolonged period of introspection but no further
legislative action; and the problems with benoxaprofen should
herald a re-evaluation of our current approaches to post-
marketing surveillance of adverse reactions.

In the past techniques such as individual case reports,' the
Committee on the Safety of Medicines' "yellow card" system,2
monitoring national mortality statistics,3 and case-control
studies4 have successfully identified adverse drug reactions.
But the most powerful method, where feasible, remains the
cohort investigation, which was used to such effect in the
Royal College of General Practitioners' oral contraception
study.3 In the aftermath of practolol several proposals were
made independently for a cohort approach to the identification
and quantification of adverse reactions to newly marketed
drugs.6-9 Though these proposals differed in detail, they all
possessed several common features: firstly, that a cohort of
patients starting treatment with a particular drug should be
identified; secondly, that the cohort should be sufficiently
large to allow rarer adverse reactions to be detected; and,
thirdly, that the system should look at adverse events (and not
merely suspected adverse reactions) suffered by patients from
the time of starting treatment to the end of the inquiry.

Several large scale postmarketing studies have now been
undertaken specifically to detect adverse drug reactions, and
three are of particular interest because of the contrasting
methods used. They include a study of cimetidine (with
9928 patients and 9351 controls) by Colin-Jones et al,'0 an
investigation by Allen and Hanburys in 6785 patients starting
treatment with labetalol," and an inquiry by W H Inman of
the Drug Surveillance Research Unit comparing benoxaprofen
(11 646 patients) and fenbufen (4113 patients).'2 A fourth
study, on 8291 patients given ketotifen, appears at p 911.
These four studies adopted different approaches for

identifying patients starting treatment. Most patients be-
ginning treatment with cimetidine were identified by dispens-
ing chemists; in the labetalol and ketotifen studies doctors
recruited patients themselves; and Inman used the Prescrip-
tion Pricing Authority to extract prescriptions for benoxa-
profen and fenbufen. The three techniques appear to have
been satisfactory, though the technique used by the Drug
Surveillance Research Unit is limited by the Prescription
Pricing Authority's ability to separate only four different
drug names at any one time.'3
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Follow up techniques also varied. The investigators of
cimetidine personally inspected patients' general practice
records, and the labetalol study relied on general practitioners
themselves to complete follow up forms at specified times.
A similar technique was used in the study of ketotifen (p 911).
The Drug Surveillance Research Unit wrote to doctors
whose patients had been identified by the Prescription
Pricing Authority asking them to supply details of any clinical
"events." Not surprisingly, the cimetidine inquiry was able to
follow up the highest proportion of patients (over 98%) at
12 months. Over a similar time period the completeness of
follow up in the labetalol and ketotifen studies was 70% and
4100 respectively, and 5200 in the benoxaprofen inquiry. In
a more recent study by the Drug Surveillance Research Unit
of erythromycin and jaundice the response rate was 760/,,.14

All these studies appear to have been reasonably successful
on methodological grounds, but they highlight several
problems. Firstly, none of the techniques used for recruiting
patients was entirely appropriate for postmarketing surveillance
in hospitals. This is particularly important for those drugs
such as anaesthetic agents and radiological contrast media
whose use is confined to hospital practice. Secondly, the
studies in which doctors themselves were asked to provide
details of their patients yielded incomplete response rates.
Though there is no evidence that this resulted in distorted
patterns of reporting of adverse events, the possibility of bias
in future studies is worrying. Thirdly, the cimetidine study
showed how much care is needed in interpreting the results
of postmarketing surveillance investigations. A casual inspec-
tion of the deaths among cimetidine takers and controls might
have suggested an association between the drug and cancer
of the stomach and lung, haematological malignancies, and
chronic liver disease. Closer inquiry, however, showed that
none of these associations could be attributed to the use of
cimetidine. The study of benoxaprofen and fenbufen dis-
closed an undetected adverse effect of the former (irritation
of the bladder), showing that the technique can recognise
novel adverse drug reactions. Fourthly, in all four studies the
follow up was confined to a relatively short time, and I doubt
whether any of these methods would be effective over a five
to 10 year period.
Two further fundamental issues have yet to be resolved:

the problem ofnumbers and the need for a control population.
If an adverse drug reaction occurs with an incidence of one in
1000 some 3000 drug takers need to be studied for a 95%
chance of observing the reaction just once.'5 At the start of
these three studies, only those reactions occurring in more
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than one in 3300 (cimetidine), one in 2300 (labetalol), and
one in 3900 (benoxaprofen) cases were likely to have been
observed. Because of incomplete follow up of patients receiving
labetalol and benoxaprofen, the final tally was about one in
1400 and one in 1900 respectively. This probably explains the
failure to detect a significant increase in adverse reactions on
the liver associated with benoxaprofen or the lichenoid skin
eruptions with labetalol. Indeed, in his Wolfson lecture
at Oxford in January 1984, Inman presented preliminary
results from a larger (24 000) cohort of patients receiving
benoxaprofen: of the 54 patients who developed jaundice
while taking the drug, there was one (non-fatal) case where
treatment could be blamed and a further 11 cases (including
six with incomplete follow up) when alternative causes
could not be entirely ruled out. Even so, this may under-
estimate the problem since the duration of treatment with
benoxaprofen in Inman's most recent study averaged about
seven months while the average duration of treatment in
patients with fatal hepatorenal syndrome associated with
benoxaprofen reported to the Committee on the Safety
of Medicines was 8-5 months.'6 Increasing the number of
patients in postmarketing surveillance studies, as well as
including sufficient numbers undergoing prolonged treat-
ment, would enhance the sensitivity of the technique but
substantially increase the cost.
The need for controls in postmarketing surveillance studies

seems to me to be clear. This is particularly the case when
adverse "events" are to be recorded, when the underlying
disorder is itself associated with substantial morbidity or
mortality (for example, hypertension), or when it is likely
that the drug will increase the incidence ofcommonly occurring
symptoms or diseases (for example, impotence or diabetes
mellitus). Thus, in the recent ketotifen study, the significance
of adverse "events" occurring during follow up (including
weight gain and non-fatal myocardial infarction) is im-
possible to evaluate. Yet the choice of a control population is
difficult. The ideal group-patients suffering from the same
disease but undergoing no active treatment-is unattainable
for long term studies except in very special circumstances.
More realistic controls include patients treated with a com-
parable drug (as in the benoxaprofen study) or a sample of
the general population (as in the cimetidine study).

For the future we need to be able to identify the drugs to
which these postmarketing surveillance techniques might
most profitably be applied. In general, the balance between
risk and benefit most needs to be examined with drugs for
disorders which are not life threatening and when reasonably
safe alternatives are already available. Such studies are likely
to be worth while, however, only if they enrol at least 10 times
the number of patients in the premarketing trials and include
a reasonable comparative control group. They will therefore
need to include at least 10 000 patients and 10 000 controls,
and the cost will be substantial. Yet they will detect, with
95% confidence, only those events occurring in one in 3000
patients. For many drugs, and for the recognition and con-
firmation of less common reactions, we must therefore
continue to rely on published anecdotal reports, the yellow
card system, case-control studies, and examination ofmortality
and morbidity statistics.
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Hypertension in general
practice: what is to be done?
Two publications from the Veterans Administration Coopera-
tive Study Group on Antihypertensive Agents in 1967 and
1970 and the subsequent trial by the National Heart
Foundation ofAustralia provided the evidence that substantial
numbers of asymptomatic patients would benefit from reduc-
tion of their blood pressure."2a The potential beneficiaries are
those with sustained diastolic pressures above 100 mm Hg
(phase V), who make up at least 70" ofthe population between
35 and 65 years old-which in Britain means over a million
people. This takes no account ofthe much larger numbers with
diastolic pressures between 90 and 100 mm Hg or of the
hypertensive elderly, but both these groups are at present the
subject of clinical trials.
The formidable problem ofidentifying and treating a million

or more patients was neatly described over a decade ago in
the rule of halves. Surveys had shown that in an unscreened
population half the hypertensive patients would not have been
identified, of those identified only half would have been
having treatment, and of those treated half would have been
treated inadequately. This rule set a target for education of
general practitioners and trainees, who have been repeatedly
encouraged to look for hypertensive patients and institute
and maintain treatment. Hart showed what could be done in an
individual practice as long ago as 1970,3 and further publica-
tions have spelt out the elements ofan effective and practicable
policy.4 5 The Royal College of General Practitioners, too,
has decided that the main direction of growth for the primary
medical services in the foreseeable future should be in anticipa-
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