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Editorial

Spontaneous Reporting of Adverse Drug
Reactions
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From the Wolfson Unit of Clinical Pharmacology, The University,
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Drug regulatory authorities in many developed countries have established spontaneous
adverse reaction reporting schemes to monitor drug safety [1]. The United Kingdom yellow-
card system, organised by the Committee on the Safety of Medicines (CSM), is one of the oldest
and the most successful of these national schemes. With typical Anglo-Saxon self-deprecation
however, both the medical profession and the lay press have tended to emphasise the limita-
tions of the yellow-card scheme at the expense of its achievements.

Spontaneous reporting schemes do indeed have substantial limitations [2]. Firstly, they rely
on doctors reporting suspected (and not necessarily proven) adverse reactions. Few adverse
reactions, however, are uniquely iatrogenic and an efficient spontaneous reporting scheme
depends on doctors' professional skill and judgement in associating their patient's diseases with
the drug(s) they have taken. Such schemes are therefore inherently more likely to detect those
adverse reactions which occur soon after the start of treatment, and which produce syndromes
commonly having an iatrogenic basis such as anaphylactoid reactions, dystonia-dyskinesias
and various dermatoses. Conversely, reactions which have a long latency, or which are
expressed as conditions only rarely having a recognised iatrogenic basis, may remain unrecog-
nised by this technique. The delayed recognition of the oculomucocutaneous syndrome with
practolol is a clear example of this. Secondly, in the United Kingdom (as elsewhere), only a
small proportion of even serious adverse drug reactions are reported to the CSM [3]. Under-
reporting not only results in a substantial loss of useful scientific data, but may also lead to
serious bias since reporting rates are conditioned both by manufacturers' promotional claims
and by adverse publicity in the medical literature or the media. Thirdly, reporting rates tend to
decline with time after a product has been marketed. To some extent this is inevitable: whilst
the CSM asks doctors to report all suspected adverse reactions for newly (within three years)
marketed drugs, it asks to be notified of only serious reactions to older ones since it would be
unnecessarily burdensome (and of little real value) for doctors to continue indefinitely report-
ing bradycardia with digoxin, nausea with morphine, or dyspepsia with aspirin. Unfortunately,
reporting rates of even serious reactions fall off with time. Thus, Inman [4] showed in 1977 that
only five out of 44 (11 per cent) of patients dying from blood dyscrasias associated with
phenylbutazone or oxyphenbutazone were reported to the CSM; and between 1964 and 1985
there have been only 192 reports [5] of gastrointestinal bleeding or perforation with aspirin!

The number of adverse reaction reports for a particular drug will be a function of its usage, as
well as its inherent toxicity. The evaluation of spontaneous reporting rates must therefore take
into account the size of the exposed population. In the United Kingdom, reporting rates are
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often expressed in relation to the number of GP prescriptions, but they can also be analysed by
sex, age, dose and indication through data gathered by market research companies. For drugs
predominantly prescribed by general practitioners this gives some approximation of exposure,
but for those used primarily in hospitals (e.g. cytotoxic agents, immunosuppressive drugs,
anaesthetic agents, radiological contrast media) usage figures are more difficult to obtain. In
some countries consumption is derived from company sales figures or pharmacy purchases and
expressed as 'defined daily doses' (the estimated average daily dose for a particular drug).
Whilst the method has the advantage of allowing hospital and general practice usage to be
expressed in the same units, this may be offset by the difficulties of accurately defining 'average'
daily doses, and by the problems of extrapolation to patient numbers.

For all these reasons, spontaneous reporting schemes rarely provide estimates of the absolute
incidence of a particular adverse reaction. Despite this, such schemes generally have made
important contributions to clinical science and to drug safety.

7. Identification and characterisation of drug hazards. Contrary to popular lay mythology,
national spontaneous reporting schemes have successfully identified many new drug hazards.
Examples include anaphylactoid reactions with glafenine [6], and agranulocytosis with aprin-
dine [7], in Holland; hepatotoxicity with the novel uricosuric diuretic tienilic acid [8], and
anaphylactoid reactions with zomepirac [9], in the USA; and agranulocytosis with the anti-
psychotic agent clozapine [10], in Finland. In the United Kingdom, novel adverse reactions
identified through the yellow-card scheme include multi-system toxicity with the antimalarial
agent Fansidar [11]; hepatotoxicity and pulmonary fibrosis with amiodarone [12]; Guillain-
Barre syndrome with the antidepressant zimeldine [13]; arthralgia with mianserin [14];
oesophageal ulceration with emepromium bromide [15]; and severe gastrointestinal, liver,
blood and skin reactions with benoxaprofen [16].

In addition to identifying new drug hazards, spontaneous reporting systems have also
classified the clinical features of many reactions discovered by other means. Thus, reports of
nitrofurantoin-induced eosinophilic pulmonary reactions from doctors in Sweden, Finland and
the United Kingdom [17-19] provided valuable material for the clear clinical definition of this
syndrome. Other important examples include encephalopathy with bismuth subgalate [20],
psychotic reactions in children receiving phenylpropanolamine [21], hepatotoxicity with
ketoconazole [22], and acute extrapyramidal reactions [23, 24] with dopamine antagonists.

2. Identification of risk-factors. Some of the most valuable contributions made by spontaneous
reporting schemes have been in the identification of risk-factors predisposing to adverse drug
reactions. Of these, the work of Inman and his colleagues which demonstrated the role of
oestrogen dosage in the thromboembolic phenomena associated with oestrogen-progestogen
oral contraceptives, is undoubtedly the most important [25]. In a fine example of international
collaboration with the Swedish and Danish authorities, he showed that there was an increased
incidence of spontaneous reports of thromboembolic phenomena in women taking higher
doses of oestrogen than expected from the sales figures of the contraceptive products then
available. As a consequence, high-dose oestrogen products were withdrawn. It is no exaggera-
tion to claim that the lives of thousands of healthy women have been saved by this investigation.

More recently, spontaneous reporting systems have demonstrated the influence of age as a
risk-factor in certain specific adverse drug reactions. By analysing adverse reaction reporting
rates and prescribing figures at various ages, it has been possible to demonstrate the suscep-
tibility of the elderly to blood dyscrasias with both mianserin [26] and co-trimoxazole [27]. By
contrast, acute dyskinetic reactions with metoclopramide, prochlorperazine and haloperidol
occur particularly commonly in adolescents and young adults [23, 24].
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3. Comparative toxicity within therapeutic groups. Where a group of drugs with similar thera-
peutic properties is used for broadly similar clinical indications, it may be possible to obtain
some estimate of the relative toxicities of individual drugs from spontaneous reports of adverse
reactions. This type of analysis is the most controversial use of spontaneous reports and must
take into account both prescription (or sales) volume and marketing life. It is also necessary to
consider the various possible sources of confounding and bias discussed earlier. Since these are
impossible to express in numerical terms, regulatory authorities have usually taken action
against a particular drug only where there are large discrepancies between products which
cannot reasonably be explained by anything other than enhanced toxicity. Such estimates of
relative risk, resulting in regulatory action, have involved three therapeutic classes principally-
biguanide antidiabetic agents, antidepressants, and non-steroidal anti-inflammatory drugs
(NSAIDs).

Spontaneous reports of lactic acidosis with biguanides, received by the Swedish regulatory
authority between 1965 and 1977, formed the basis for a close analysis of the relation between
prescriptions and sales of phenformin and metformin, and lactic acidosis. In particular, it was
shown that between 1975 and 1977 when phenformin and metformin were used in similar
quantities, there were significantly more reports of lactic acidosis with the former than the latter
[28]. Phenformin was withdrawn and subsequent observations suggest that the risk of lactic
acidosis has decreased significantly in the population at risk.

Since the mid-1970s several new antidepressants have been marketed including zimeldine
and nomifensine. Both of these have been associated with substantial numbers of spontaneous
reports of serious adverse reaction including hepatotoxicity, peripheral neuropathy and
Guillain-Barre syndrome with zimeldine [13], and hepatotoxicity and haemolytic anaemia with
nomifensine [26]. The numbers of reports of serious adverse reactions to these drugs, in relation
to their usage, was substantially greater than other members of the same class and both have
now been withdrawn.

Non-steroidal anti-inflammatory drugs account for approximately 25 per cent of all spon-
taneous adverse reaction reports received by the CSM [29]. Serious adverse reactions with
NSAIDs affect the gut, liver, kidney, blood and skin predominantly. Although these drugs are
used for broadly similar clinical indications they differ markedly in adverse reaction reporting
rates (after correcting for prescription volume and marketing life), and of those introduced
since 1968 five have been withdrawn on grounds of safety; all showed substantially increased
reporting rates for serious reactions that could not be explained by reporting bias [5]. By
contrast, one NSAID introduced during the same period (ibuprofen) appeared safer than
others - at least at low dosage - and has been made available as an 'over the counter' product
(pharmacy sale).

Between 1972 and 1980 only 16 per cent of doctors (mostly general practitioners) in the
United Kingdom reported any adverse drug reaction to the CSM [30]. The very considerable
contributions to drug safety made by spontaneous reporting systems is thus due solely to the
efforts of a small proportion of the medical profession. Hospital physicians are especially likely
to see patients with serious adverse reactions; if they were to ensure that all suspected serious
reactions in patients under their care were reported to the CSM there is little doubt that drug
safety - especially the clinical characterisation of individual syndromes and the identification of
risk factors - would be considerably enhanced.
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