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SUMMARY
A series of overviews or meta-analyses of randomized clin-
ical trials prepared by the Antiplatelet Trialists'
Collaboration were published in the British Medical
Journal in January 1994. They demonstrated that pro-
longed courses of medium-dose aspirin were very effec-
tive at preventing both fatal and non-fatal myocardial
infarction and stroke in patients at high risk of occlusive
vascular disease. The aim of this review is to provide the
general practitioner with a practical guide to the use of
aspirin in patients at high and low risk of occlusive vascu-
lar disease and to discuss appropriate dosages and con-
traindications to treatment in the light of all the recent evi-
dence.
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Introduction
THE aim of this review is to provide a practical guide to the

use of antiplatelet therapy in prevention of cardiovascular
disease in general practice.
The effect of antiplatelet therapy on vascular events has been

investigated in over 300 randomized trials, and data are available
on a variety of outcomes, including non-fatal myocardial infarc-
tion, non-fatal stroke, vascular death and total mortality. A
world-wide collaborative effort to obtain, check and synthesize
data from these trials has been in progress for a number of years.
The most recent summary of the evidence (up to March 1990)
from this source'-3 provides the main source of data for this
review, supplemented by published evidence from randomized
trials published since 1990. Detailed information on data collec-
tion and statistical methods (meta-analysis) used to combine trial
results within the Antiplatelet Trialists' Collaboration are avail-
able elsewhere.'-3 In brief, randomized trials, published or

unpublished, were identified by computer-aided literature search-
es, manual searches of journals, reference lists of trials and
review articles and by collaboration with the trial register of the
International Committee on Thrombosis and Haemostasis.
Where possible, individual patient data were obtained from the
investigators, and the results synthesized to give a summary esti-
mate of effectiveness from pooled data. All randomized trials
included in the overview either compared prophylactic
antiplatelet therapy with no antiplatelet therapy or compared two
or more antiplatelet agents.

There is evidence that the way in which the effects of therapy
are presented affects the extent to which clinicians consider the
results clinically useful.4 We have chosen to present both
absolute and relative risk reductions, and have also calculated the
number needed to treat (NNT) for each condition. The NNT5
indicates how many individuals a clinician must treat within a

given time to prevent one adverse event, and is probably the
most readily understandable way of assessing the clinical impli-
cations of trial evidence. Unless otherwise stated, vascular events
(combined stroke, myocardial infarction and vascular death) are
the reported outcome measure.

Patients with established coronary heart disease
Acute myocardial infarction
An estimated 300 000 people have an acute myocardial infarction
(AMI) each year in the UK.6 Mortality within the first month fol-
lowing an infarction is approximately 50%, about 80% of these
deaths occurring in the first 2 h, often before hospitalization.6
However, because of the high prevalence of the condition, there
is still considerable potential to reduce mortality by early inter-
vention.
The second international study of infarct survival7 tested the

effectiveness of treating 17 187 patients with suspected AMI
with 160 mg aspirin daily for one month. Treatment was started
within 24 h (median 5 h) of the onset of suspected AMI. The
risk of vascular events was 10.6% in the treatment group and
14.4% in controls (absolute risk reduction 3.8%, relative risk
reduction 29%, NNT for one month = 26). Follow-up of this
study has confirmed that the benefits of aspirin on mortality
rate continue for at least 4 years after initial treatment.8 There
is no direct evidence from this trial that very early administra-
tion (within the first few hours of infarction) is more effective
than starting treatment at some point during the first 24 h.
Nevertheless, it is a reasonable inference from the evidence
that treatment should be started as early as possible (e.g. by the
first medical contact) and continued after the acute episode for
an indefinite period to reduce mortality.9

Past history ofmyocardial infarction
Patients who have previously suffered a myocardial infarction
have a higher risk of recurrent fatal or non-fatal infarction than
healthy individuals of the same age. For example, in the British
regional heart study, patients with definite evidence of myocar-
dial infarction were seven times more likely to suffer further
infarctions in the 4.2-year follow-up period of the study than
those with no such evidence.'0 Eleven randomized trials have
tested the effectiveness of antiplatelet therapy in about 20000
patients with a past history of myocardial infarction. The average
duration of treatment was about 2 years and 13.5% of the inter-
vention group suffered a vascular event, compared with 17.1% of
controls' (absolute risk reduction 3.6%, relative risk reduction
25%, NNT for 2 years = 28). Although there is no direct evi-
dence on how long treatment should be continued, it is probably
reasonable to continue it indefinitely in such patients.

Unstable angina
Unstable angina is important clinically as it may herald the onset
of AMI. Seven randomized trials comparing antiplatelet treat-
ment with controls, involving about 4000 patients with unstable
angina, have been reported.' Combining these trials showed a

statistically significant reduction in vascular events (9.1% of the
treatment group and 14.1% of controls, absolute risk reduction
5%, relative risk reduction 42%, NNT for 6 months = 20).'
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Chronic stable angina
Individuals with chronic angina face an increased risk of vascu-
lar events and death (about 3-4% per year). "2 In five trials
reviewed by the Antiplatelet Trialists' Collaboration, the num-
bers of patients studied were not large enough to show a statisti-
cally significant effect, although the data suggested benefits sim-
ilar to those seen in unstable angina.'

Further weight has been added to this conclusion by the subse-
quent publication of results from the Swedish angina pectoris
aspirin trial,'-3 in which 2035 patients with chronic stable angina
and without previous myocardial infarction were treated with
either 75 mg of aspirin daily or placebo. All patients in the trial
were treated with sotalol to control symptoms and the median
duration of follow-up was 50 months. Vascular events occurred
in 10.5% of the aspirin/sotalol group compared with 15.6% of
the sotalol/placebo group (absolute risk reduction 5.1%, relative
risk reduction 32%, NNT for 4 years = 20).

Following revascularization
Coronary artery and peripheral revascularization, by either
bypass grafting or angioplasty, carry significant risks of reocclu-
sion. In 20 trials involving over 5000 patients who underwent
coronary artery bypass grafting, the rates of reocclusion after a
mean of 7 months of therapy were 21.1% in the group receiving
antiplatelet therapy and 30.3% in the controls (absolute risk
reduction 9.2%, relative risk reduction 41%, NNT for 7 months =
11 ).2 In three trials involving 833 patients who underwent percu-
taneous transluminal coronary angioplasty, reocclusion occurred
in 4.1% of the group receiving antiplatelet therapy and in 8.0%
of controls (absolute risk reduction 3.9%, relative risk reduction
50%, NNT for 6 months _ 26).2 Vascular events were also
reduced by treatment in these studies.

In 14 trials comparing antiplatelet therapy with controls in
about 3000 patients who had undergone peripheral vascular pro-
cedures or who had peripheral vascular disease (mean duration
of treatment 19 months), reocclusion occurred in 15.7% of the
group receiving antiplatelet therapy and in 24.9% of controls
(absolute risk reduction 9.2%, relative risk reduction 43%, NNT
for 19 months = 1 l).2

Atrial fibrillation
Non-rheumatic atrial fibrillation increases the risk of stroke
approximately five-fold. It is a particularly important risk factor
in the elderly, its prevalence rising sharply with age from 2% for
patients in their 60s to over 10% in patients aged 80 years or
over.'4 Randomized trials have shown that warfarin effectively
removes the extra risk of stroke associated with non-rheumatic
atrial fibrillation,'5 and should probably be the treatment of
choice. Concern regarding the management of warfarin in gener-
al practice'6 has led to continuing interest in the role of aspirin in
the treatment of non-rheumatic atrial fibrillation. Two primary
prevention trials have tested whether use of aspirin as an
antiplatelet agent can reduce the risk of stroke.'7 8 Meta-analysis
of these trials suggests that aspirin reduces the relative risk of
stroke by about 36% (compared with a 68% reduction with war-
farin). In the single trial that has directly compared warfarin with
aspirin, aspirin appeared to be as effective in patients at low to
medium risk on the basis of age (under 75 years) and clinical
variables.'9 Warfarin was more effective than aspirin in older
patients (although they also faced a higher risk of bleeding on the
dose of warfarin used in this study). Aspirin also appeared effec-
tive in the single trial in which it was tested for secondary pre-
vention after stroke, although the reduction in stroke was not sta-
tistically significant, and was less than that seen with warfarin
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(relative risk reduction with aspirin 17%, absolute risk reduction
4%, NNT for one year = 25).20
More precise characterization of risk factors for stroke and for

bleeding may permit a clearer understanding of how to treat indi-
vidual patients with non-rheumatic atrial fibrillation. In practice,
most patients encountered in general practice with this condition
will be elderly and will have coexisting heart disease, placing
them at higher risk of stroke. Serious consideration should be
given to treating these patients with warfarin, but it is a sensible
clinical strategy to prescribe aspirin to any in whom the decision
not to anticoagulate is made.

Patients with a history of stroke or transient ischaemic
attack (TIA)
Eighteen trials have tested the effectiveness of antiplatelet thera-
py in about 10 000 patients with a history of stroke or TIA.' The
mean duration of these trials was 33 months; 18.4% of treated
patients and 22.2% of controls suffered a vascular event
(absolute risk reduction 3.8%, relative risk reduction 22%, NNT
for 3 years = 26).
An important clinical issue for primary care is whether brain

imaging is required in all such patients before starting aspirin
therapy. Aspirin probably increases the risk of cerebral haemor-
rhage, and therefore, it may be important to distinguish whether
stroke is the result of infarction or haemorrhage. Clinical find-
ings are of limited value for making this distinction in completed
stroke (although it is probably safe to assume that transient
ischaemic attacks are non-haemorrhagic). Therefore, there is a
reasonable argument for scanning at the time of stroke, before
starting aspirin therapy. However, the ability of CT scanning to
distinguish haemorrhage from infarction decays rapidly,2' and it
may be reasonable to treat all previous strokes, not known to be
definitely haemorrhagic, with aspirin, as most (about 80%) will
be ischaemic.22

Patients without evidence of occlusive vascular disease
Three trials, involving a total of 28000 patients, have examined
the effects of prophylactic antiplatelet therapy for 5 years in sub-
jects with no definite history of vascular disease (i.e. primary
prevention). These trials showed a small but significant reduction
in non-fatal myocardial infarction (NNT = 200), but this was off-
set by a small increase in haemorrhagic stroke, with little resul-
tant difference in overall vascular mortality.' This suggests that
there is no clear evidence for the routine use of antiplatelet thera-
py in patients at low risk of occlusive vascular events.

It is not clear whether antithrombotic agents benefit patients
with no history of vascular disease, but who are at relatively high
risk because of other risk factors (family history, hypertension,
diabetes, hypercholesterolaemia, smoking). A number of trials
are under way to examine whether such individuals might benefit
from treatment.

Which antiplatelet agent and what dosage?
In the trials identified above, there was no evidence that any
antiplatelet agent, or combination of such drugs, was more effec-
tive than medium-dose aspirin (75-325 mg daily) used alone.'
There was also no evidence that medium doses of aspirin
(75-325 mg daily) were less effective than high doses (I g
daily), but lower doses were shown to be less toxic. '
The consensus view is that all patients with suspected or defi-

nite acute myocardial infarction or unstable angina require
prompt suppression of platelet activity. In the absence of a clear
contraindication, at least 300 mg aspirin should be given imme-
diately and a daily dose of 150 mg of the drug continued indefi-
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nitely. Furthermore, the trials also confirmed that, for those
patients with a history of stable angina, TIA, recent revascular-
ization, atrial fibrillation or peripheral vascular disease medium-
dose aspirin (75-325 mg daily) was the most widely tested and
effective antiplatelet regimen at preventing a further vascular
event.' The consensus dosages and duration of treatment are
detailed in Table 1.

Although certain categories of patient without established vas-
cular disease may benefit from antiplatelet therapy, there is cur-
rently no clear evidence for its routine use in patients who do not
have established disease (primary prevention). This is important
to emphasize, since aspirin is obtainable over the counter.

Side effects of aspirin treatment
Gastrointestinal toxicity
The long-term use of aspirin may cause gastrointestinal side-
effects including dyspepsia, peptic ulcer and gastrointestinal
haemorrhage. A recent overview of the randomized trials of

Table 1. Aspirin treatment guidelines: a practical guide.*

Acute myocardial infarction
Aspirin 300 mg (chewed) should be given immediately to all
patients with suspected or definite myocardial infarction.

Past history of myocardial infarction
Aspirin 150 mg day-' should be given to all patients and
continued indefinitely.
Unstable angina
Aspirin 300 mg (chewed) should be given immediately to all
patients with unstable angina.

Chronic stable angina
Aspirin 75-150 mg day-' should be given to all patients and
continued indefinitely.

Patients after revascularization
Post-coronary bypass grafts: Aspirin 150-300 mg day-' should
be given to all patients following surgery and continued
indefinitely.
Coronary angioplasty: Aspirin 150-300 mg day-' should be
given to all patients following the procedure and continued
indefinitely.

Peripheral vascular disease/surgery
Aspirin 150-300 mg day-' should be given to all patients with
peripheral vascular disease for an indefinite period of time,
Aspirin 75-150 mg day-' should be given to all patients following
carotid endartectomy and continued for an indefinite period.

Atrial fibrillation
Warfarin is primarily indicated in patients at higher risk of
stroke: women, patients over 75 years, and those with left
ventricular dysfunction, hypertension, valvular heart disease
and previous thromboembolism.
Aspirin 75-150 mg day-1 should be used for an indefinite
period of time in lower risk patients or high-risk patients for
whom warfarin is contraindicated.

Past history of stroke or transient ischaemic attack
Aspirin 75-150 mg day-' should be given to all patients with a
diagnosis of non-haemorrhagic stroke or TIA and continued
for an indefinite period.

*Contraindications to the use of aspirin are: a definite history of
hypersensitivity (e.g. aspirin-induced asthma, angioedema or
urticaria) - substitute with an alternative drug such as ticlopidine 250
mg twice daily; and a high risk of bleeding (e.g. active peptic ulcera-
tion, recent major injury or bleeding diathesis such as haemophilia).

aspirin against placebo in which information on gastrointestinal
toxicity was available showed that the risks of gastrointestinal
bleeding were increased by a factor of 1.5-2.0 by chronic aspirin
use, but that fatal bleeding was very rare.23 The risk of peptic
ulcer was increased by 1.3 and of upper gastrointestinal symp-
toms by 1.7. The overview concludes that toxicity is strongly
dose related, and is minimal within the dose range currently rec-
ommended for long-term administration (75-150 mg daily).23
There is also some evidence that enteric-coated preparations may
be less toxic to the upper gastrointestinal tract.

Intracranial haemorrhage
The long-term use of aspirin may be associated with a small risk
of intracranial haemorrhage, but among patients at higher risk of
a further vascular event, the net effect is to reduce the risk of all
strokes.

Contraindications to aspirin treatment
The use of aspirin is contraindicated in two main groups of
patients: firstly, in those with a definite history of hypersensitivity,
such as aspirin-induced asthma, angioedema or urticaria; and sec-
ondly, in patients at high risk of bleeding (e.g. active peptic ulcer-
ation, recent major trauma or a history of bleeding diathesis such
as haemophilia). If aspirin is contraindicated, then the antiplatelet
agents ticlopidine (available on a named patient basis), dipyri-
damole or sulphinpyrazone may be used as alternatives.'

Cost-effectiveness of aspirin treatment
It has been estimated that treating 1000 high-risk vascular
patients with aspirin (75-325 mg daily) for 2 years will avoid
approximately 40 further vascular events.' This amounts to drug
costs of less than £100 for each episode avoided, a considerable
saving over hospitalization for myocardial infarction.24

Conclusions
Systematic review of available evidence has shown that
antiplatelet agents are effective in reducing the risk of further
vascular events and death in most patients with established vas-
cular disease. Moreover, the benefits of antiplatelet agents have
been demonstrated in patients with a range of clinical character-
istics, including older as well as middle-aged patients, women
and men, and individuals with and without diabetes or hyperten-
sion. Therefore, there are strong arguments for systematically
identifying and treating most patients with established vascular
disease with such agents.
The identification of all eligible patients and formation of a

patient register may be achieved from repeat prescriptions, hos-
pital correspondence, opportunistic or systematic review of
patient notes, and recall by partners, practice nurses, health visi-
tors and reception staff. In addition, general practitioners need to
ensure that all new diagnoses made by the primary health care
team and the hospital are entered into this register. The notes of
patients identified as being at risk should also have some indica-
tion or reminder (perhaps a red spot) to ensure that aspirin has
been prescribed. This strategy would help reduce the overall
morbidity, mortality and economic burden of patients with estab-
lished vascular disease with a treatment that is cheap, easy to use
and highly effective.
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