Endocrinology

ROUNDS

Antiplatelet therapy in diabetes

MARIA KrRAW, M.D.

Cardiovascular disease (CVD) remains a major cause of morbidity and mortality in
diabetes. Patients with type 2 diabetes have a 2- to 4-fold increased risk of CVD that is
present even before the development of fasting hyperglycemia. Patients with diabetes, but
without a previous myocardial infarction (MI), have a risk of MI that is as high as non-
diabetic patients with a previous ML.! In addition, the mortality following MI and stroke is 2
and 3 times higher, respectively, in patients with diabetes. Approximately 65% of deaths in
patients with diabetes are due to CVD.??

In addition to traditional risk factors such as smoking, hypertension, hyperglycemia, and
dyslipidemia, the accelerated atherosclerosis seen in diabetes may be caused by a procoagu-
lant state. Patients with diabetes have evidence of endothelial dysfunction, increased suscep-
tibility for thrombosis, reduced fibrinolysis, and increased platelet aggregation.* This issue of
Endocrinology Rounds reviews the platelet dysfunction seen in diabetes, the pharmacology
of antiplatelet agents, the evidence for the use of antiplatelet agents in the primary and
secondary prevention of CVD in patients with diabetes, and concludes with recommenda-
tions on the use of these agents in patients with diabetes.

Platelet dysfunction in diabetes

Cardiovascular events often occur following disruption of atherosclerotic plaque and
superimposed thrombosis. Plaque rupture exposes thombogenic components, such as collagen,
von Willebrand factor, lipids, macrophages, and tissue factors. Platelets become activated
following adherence to the exposed collagen and von Willebrand factor and recruit additional
platelets by synthesizing thromboxane A, (TXA,) and releasing adenosine diphosphate
(ADP). Platelet activation then induces a conformational change in glycoprotein IIb/IIla that
ligates fibrinogen, leading to the cross-linking of adjacent platelets.

Patients with diabetes have a variety of alterations in platelet function that can predispose
them to increased platelet activation and thrombosis. These alterations include:

e a 2-fold increase in platelet turnover due to decreased platelet survival time and an

increased entry rate of new platelets into the circulation®

e enhanced platelet aggregation, largely as a result of increased TXA, synthesis®

* decreased inhibition of platelet aggregation by TXA, antagonists’

* a correlation between fasting plasma glucose and TXA,, synthesis’

e altered platelet membrane fluidity due to nonenzymatic glycation,

e increased binding of fibrinogen to platelet receptors®

e platelets have elevated storage and release of plasminogen activator inhibitor-1

(PAI-1), an endogenous inhibitor of fibrinolysis.”

Antiplatelet agents

A variety of antiplatelet agents have been developed that target the different steps in
platelet activation (Figure 1). Aspirin permanently inactivates prostaglandin G/H synthase,
which is responsible for the synthesis of thromboxane, a major platelet aggregation factor.
Aspirin is rapidly absorbed in the stomach and small intestine with peak plasma levels occur-
ring 30-40 minutes after ingestion, while enteric-coated preparations can take up to 3-4 hours.
As little as 100 mg of aspirin almost completely inhibits TXA, synthesis in normal human
platelets, and since anucleated platelets are incapable of synthesizing new enzyme, this inhibi-
tion persists for the lifespan of the platelet (average of 8-12 days in normal subjects).

Agents such as ticlopidine and clopidogrel irreversibly inhibit the ADP receptor on
platelets, blocking ADP-dependent platelet activation. The use of ticlopidine is limited by
bone marrow suppression, diarrhea, and rash. Frequent follow-up of blood counts is necessary
due to the increased risk of severe reversible neutropenia and thrombotic thrombocytopenic
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Figure 1: Platelet Activation
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Plaque disruption leads to the release of thrombogenic factors that
adhere to platelets and activate platelet synthesis of adenosine diphos-
phate (ADP) and thromboxane A, (TXA,). This leads to the exposure of
the GP lIb/llla receptor, which binds fibrinogen, leading to platelet
aggregation. Aspirin blocks the synthesis of TXA, while ticlopidine and
clopidogrel block the platelet ADP receptor. GP lib/Illa receptor
antagonists block the final common pathway of platelet aggregation.

purpura. As with aspirin, however, these drugs inhibit only
one mechanism of platelet activation, leaving several
alternative pathways for intraluminal platelet aggregation
to occur.

The platelet glycoprotein (GP) IIb/IIla receptor antag-
onists such as abciximab, eptifibatide, and tirofiban inter-

fere with the final common pathway of platelet aggrega-
tion — the exposure of the GP IIb/Illa receptor on the
platelet. These agents, which are small peptide or nonpep-
tide molecules, bind the receptor and block fibrinogen
binding.

Trials of antiplatelet agents in reducing CVD in
patients with diabetes

Given the platelet dysfunction seen in diabetes, a
variety of primary, mixed primary and secondary, and
secondary prevention trials have investigated whether
aspirin therapy reduces the increased risk of CVD
(Table 1). Aspirin is the most commonly studied anti-
platelet agent, although recent trials have used drugs such
as ADP and GP IIb/IIla receptor antagonists or combina-
tion therapy with aspirin and dipyridamole. There are
studies looking exclusively at patients with diabetes, but
most of the data are from trials reporting on subgroups of
diabetic subjects.

Primary prevention with aspirin

The U.S. Physicians Health Study'® followed 22,071
male physicians, randomized to receive either 325 mg
aspirin every 2 days or placebo, for about 5 years. MI
occurred in 1.2% of aspirin-treated men vs 2.2% of those
on placebo (relative risk [RR] 0.56, 95% confidence
interval [CI], 0.45-0.70, P<0.00001). There was a non-
significant increased risk of stoke (RR 1.22; 95% CI, 0.93-
1.60; P=0.15) mostly due to an increase in hemorrhagic
strokes (RR 2.14; 95% CI, 0.96-4.77; P=0.06). There was
no change in total cardiovascular mortality. Subgroup
analysis performed in 533 men with diabetes showed the
RR of MI was 0.39 in those assigned to aspirin therapy,
with MI occurring in 4.0% of those assigned to aspirin
therapy vs 10% of those assigned to placebo.

There is no published, randomized, controlled trial of
aspirin in the primary prevention of vascular events in
women. The Nurses Health Study!' was a prospective
cohort study of 87,678 female nurses between the ages of
34-65, of which 11,878 had diabetes. Among women
taking 1- 6 aspirin per week compared with those not

Table 1: The effect of antiplatelet agents on the occurrence of vascular endpoints in primary and secondary prevention trials

Study Diabetic Antiplatelet Endpoint Event rate Relative risk p value

subjects, agent vs placebo % patients with event | (95% Cl)

N Active Placebo

group group
Physicians Health 533 ASA 325 mg Myocardial infarction 4.0 10.1 0.39 *
Study?*° every second day
Early Treatment 3711 ASA 650 mg Myocardial infarction 13.0 15.3 0.83 (0.66-1.047) | 0.04
Diabetic Retinopathy daily Stroke 5.0 4.2 1.17 (0.79-1.731) | 0.32
12
Study Cardiovascular mortality | 13.1 14.8 0.87 (0.70-1.107) | 0.12
Hypertension Optimal 1501 ASA 75 mg daily Myocardial infarction 2.3 3.6 0.64 (0.49-0.85) 0.002
Treatment**+ Stroke 4.1 4.2 0.98 (0.78-1.24) | 0.88
Cardiovascular mortality 3.7 3.9 0.95 (0.75-1.20) 0.65

Antiplatelet Trialists 1200 8 Vascular events** 18.5 22.3 0.75 0.002
Collaboration®
Antithrombotic Trialists | 4961 8 Vascular events** 15.7 16.7 T+ NS
Collaboration?®

* Not reported
T 99% Confidence Interval

F although not separately reported, the benefit in the diabetic subgroup was the same as in the whole HOT population (n=18,790)

§ antiplatelet agent vs. placebo
** non-fatal MI, non-fatal stroke, vascular death

T+ although not reported numerically, 99% confidence interval crosses 1.0 in figure representation



taking aspirin, there was an age-adjusted RR of MI of 0.68
(P=0.005). After adjustment for cardiovascular risk factors,
the RR was 0.75 (P=0.04). There were no alterations in
stroke risk and no apparent reductions in risk among
women taking >6 aspirin per week. The results of the
ongoing Women'’s Health Study, which is comparing 100
mg of aspirin every 2 days versus placebo in 40,000 US
female healthcare professionals, will evaluate this question
in a randomized, controlled trial setting.

Mixed primary and secondary prevention trials

The Early Treatment Diabetic Retinopathy Study
(ETDRS)'? was a mixed primary and secondary prevention
trial of aspirin in 3,711 men and women, aged 18 to 70
years, with diabetes and diabetic retinopathy. Participants
were randomized to treatment with 650 mg aspirin daily or
to placebo. Approximately 30% of subjects were classified
as having type 1 diabetes, 31% had type 2, and 39% were
classified as “mixed” when the type could not be definitely
determined. The study population was at high risk of MI
given their elevated cholesterol and HbA, - and long dura-
tion of diabetes. Approximately 49% had a history of CVD.

Over the entire follow-up period (mean follow-up
S years), fatal or nonfatal MIs occurred in 13.0% of the
aspirin-treated group and in 15.3% of the placebo-treated
group (RR 0.83; 99% CI, 0.66-1.04; P=0.04). More
patients assigned to aspirin had fatal or nonfatal stokes
(5.0% vs 4.2%; RR 1.17; 99% CI, 0.79-1.73; P=0.32).
There was no difference in cardiovascular mortality (13.1%
and 14.8%; RR 0.87; 99% CI, 0.70-1.10; P=0.12), amputa-
tions, need for dialysis, or renal transplantation among the
2 treatment arms. Aspirin-placebo differences were similar
among men and women and among the 3 diabetes classifi-
cation groups.

In this high-risk group with diabetic retinopathy, of
which 26% had proliferative changes, the study also exam-
ined the effect of photocoagulation on ocular events;
participants underwent serial retinal exams and stereo-
photographs. Although aspirin therapy did not prevent the
development of high-risk proliferative retinopathy, there
was no increased risk of vitreous hemorrhage.'?

The Hypertension Optimal Treatment (HOT)' trial
was designed to evaluate optimum target diastolic blood
pressure (=90, <85, or <80 mm Hg) and the potential
benefit of low-dose aspirin (75 mg/d vs placebo) in high-
risk hypertensive individuals. The study followed men and
women 50- to 80-years-old (mean 61.5 years), 8.7% of
whom had a history of CVD, for a mean of 3.8 years. The
study included a subset of 1,501 patients with diabetes out
of a total of 18,790 patients.

The aspirin-treated group had a 15% reduction in
pooled cardiovascular events (P=0.03) and a 36% reduc-
tion in MI (P=0.002). Although there was no difference in
stroke incidence, cardiovascular mortality, or fatal bleeds
among the 2 treatment groups, nonfatal major bleeds (risk
ratio 1.8, P<0.001) and minor bleeds (risk ratio 1.8) were
significantly more frequent in the aspirin-treated group.
Specific data on the diabetic subgroup were not included,
however, the results were reportedly similar to those of the
study population as a whole.

Secondary prevention trials

Antiplatelet therapy has been studied extensively in
the secondary prevention of stroke, MI, and peripheral
vascular disease. In 1994, the Antiplatelet Trialists’ Colla-

boration'® reported a meta-analysis of 145 prospective trials
of antiplatelet therapy that were published before 1990
and included about 70,000 high-risk patients (history of
MI, stroke, or transient ischemic attack [TIA], or with a
positive cardiovascular history). They showed a 25% reduc-
tion in vascular events (nonfatal Mls, nonfatal strokes, or
vascular deaths) in this group. In the diabetic subgroup of
about 1200 subjects, the event rate was reduced from
22.3% to 18.3% in the placebo- vs the aspirin-treated
group, a reduction comparable to that seen in those
without diabetes (16.4% vs 12.8%, P<0.00001). Thus,
treating 1000 high-risk diabetic patients with an anti-
platelet agent would prevent 38 + 12 events (P<0.02).

The renamed Antithrombotic Trialists’ Collaboration!®
recently reported a repeat meta-analysis of 195 random-
ized trials of antiplatelet therapy published up to 1997. Of
the 135,000 high-risk patients assigned to antiplatelet
therapy, serious vascular events occurred in 10.7% as
opposed to a 13.2% event rate in those on placebo, a pro-
portional reduction of 22% (£2%). Among 4,951 diabetic
subjects (3.7% of the total population) from 9 different
trials, serious vascular events were reduced from 16.7% in
the placebo group to 15.7% in those on an antiplatelet, a
nonsignificant 7% (x8%) proportional reduction. The addi-
tion of the ETDRS' data to the overview likely dimin-
ished the statistical significance seen in the earlier 1994
meta-analysis. The authors concluded that antiplatelet
therapy may still be of benefit in those diabetic patients
who are at increased risk of a first vascular event, such as
those with proteinuria. They also cautioned against dis-
missing the benefit of aspirin in patients with diabetes
based on subgroup analysis, particularly in light of the
increased cardiovascular risk in these patients.

Combination antiplatelet therapy

Trials of combination antiplatelet therapy in the sec-
ondary prevention of stroke and peripheral vascular disease
in patients with diabetes have not demonstrated significant
reductions in events. These studies combined aspirin with
another antiplatelet agent, dipyridamole (DP), a phospho-
diesterase inhibitor. The European Stroke Prevention
Study'” randomized 1,861 patients with previous ischemic
cerebral lesions to either a combination of 75 mg DP and
330 mg aspirin, 3 times a day, or placebo. Overall, the trial
revealed a 38% decrease in stroke with the combination
treatment compared with placebo. The diabetic subgroup
(216 patients) receiving the DP-aspirin combination had a
39% reduction in the primary endpoint (death and stroke)
and a 48% reduction in the risk of stroke, compared to a
23% and 32% reduction, respectively, in the nondiabetic
subgroup (1,645 patients). Although the risk of events was
greater in diabetic than in nondiabetic subjects, the risk
reduction seen in the diabetic group was not statistically
significant.

A Veterans Administration Cooperative study'® exam-
ined the effect of aspirin 325 mg and DP 75 mg versus
placebo, 3 times daily, in a group of 231 men with Type 2
diabetes who either had a recent amputation for gangrene
or active gangrene. There was no significant difference in
the primary endpoint of death from atherosclerotic vascular
disease or amputation of opposite extremity for gangrene,
or in the secondary endpoints of total mortality, all amputa-
tions, or MIs. Subgroup analysis did yield a statistically
significant difference in strokes and TIAs (8.2% in the drug-
treatment group vs 19.0% in the placebo group, P=0.02).



Thienopyridine derivatives

The platelet-inhibiting properties of the thienopy-
ridine derivatives have been studied in the secondary
prevention of micro- and macrovascular disease.
The TIMAD" (Ticlopidine MicroAngiopathy of
Diabetes) study assessed the use of ticlopidine (1000
mg daily) on the progression of nonproliferative dia-
betic retinopathy in 425 patients followed for 3 years.
Although patients were excluded if they had cardio-
vascular disease requiring anti-aggregating therapy,
specific data on macrovascular outcomes were not
reported. The ticlopidine-treated group had a less
severe progression of retinopathy (P=0.04), and
among those with Type 1 diabetes, there was a reduc-
tion in annual microaneurysm progression (P=0.03).
Adverse effects of neutropenia, diarrhea, and rash
were associated with ticlopidine therapy.

The CAPRIE (Clopidogrel vs Aspirin in Patients
at Risk for Ischemic Events) trial?° assessed the rela-
tive efficacy of clopidogrel (75 mg) versus aspirin
(325 mg) once daily in a population of 19,185
patients with atherosclerotic vascular disease, 20% of
whom had diabetes. The annual risk of ischemic
stroke, MI, or vascular death was decreased in the
group treated with clopidogrel (5.32%) compared
with aspirin (5.83%) (RRR 8.7; 95% CI, 0.3-16.5;
P=0.043). Adverse effects such as rash, diarrhea,
major bleed, and neutropenia were similar in both
groups. Because there were no data reported on the
diabetic subgroup, it is unclear whether patients with
diabetes benefited in a similar manner.

Glycoprotein lib/Illa inhibitors

Several studies using abciximab, a chimeric mono-
clonal antibody against the glycoprotein complex
GP IIb/Illa, have been carried out in patients with
diabetes, particularly following percutanous revascular-
ization, a procedure associated with poor outcomes
in diabetic patients.?! In the Evaluation of PTCA to
Improve Long-term Outcome by Glycoprotein recep-
tor blockade (EPILOG) study, where 23% of 2,792
patients had diabetes, abciximab plus heparin after
percutanous revascularization reduced the primary
endpoint (30-day mortality, MI, and urgent revascular-
ization) to 6.2% compared to 11.5% in those treated
with heparin alone (hazard ratio 0.48; 95% CI, 0.35-
0.65; P<0.001). Target vessel revascularization, however,
was reduced in nondiabetic, but not in diabetic sub-
jects.”? The EPISTENT study reported on a subgroup
of 491 patients with diabetes and found a significant
reduction in the 6-month rate of death/MI/need for
surgical revascularization (25.2% vs 13.0%; P=0.005)
in those randomized to stenting plus abciximab versus
those receiving stenting alone.?> The parenteral use of
these agents is currently limited to the management of
acute coronary syndromes and following percutanous
revascularization, due to their expense and potential
for increased bleeding complications.

Prevalence of regular aspirin use among
diabetic patients

Between 1988 and 1994, the third National Health
and Nutrition Examination Survey (NHANES III)*

studied the use of aspirin in 1,503 adults with self-
reported diabetes. An estimated 27% had CVD,
whereas an additional 71% had one or more CVD risk
factors (family history of heart attack, obesity, hyper-
tension, smoking, albuminuria, or dyslipidemia).
Regular aspirin use (<15 times in the previous month)
was reported by only 37% of those with CVD and by
only 13% of those with one or more risk factors. Thus,
of the 98% of diabetic subjects who were potential
candidates for aspirin therapy, only 20% took it regu-
larly, a statistic that highlights an important need for
patient and physician education in this area.

General recommendations
Secondary prevention

Aspirin therapy should be used for secondary
prevention in diabetic men and women with evidence
of CVD. This includes those with a history of
M1, vascular bypass procedures, stroke or transient
ischemic attack, peripheral vascular disease, claudica-
tion, and/or angina.

Primary prevention

The use of aspirin in diabetic patients with no
evidence of CVD should be based on their overall risk
of CVD. Those with established cardiovascular risk
factors, such as those listed below, should have the
underlying risk factor appropriately managed.

e family history of premature CVD

e cigarette smoking

e hypertension

® obesity

e albuminuria

e dyslipidemia (LDL-C >2.5 mmol/L, total choles-
terol/HDL-C ratio >4, triglycerides >2 mmol/L).

Given their increased risk, it would appear prudent
to treat such individuals with aspirin for the primary
prevention of CVD, even in the absence of clinical
trial data confirming benefit in these subgroups.

Age

Although the U.S. Physician’s Health Study'®
included men between the ages of 40 and 70, the
benefit of aspirin therapy in the reduction of MI was
only seen in the subgroup >50 years of age. The
ETDRS'? studied patients 18- to 70-years-old (83%
>30 years), but it is unclear whether there was any
difference in outcome based on age, since subgroup
analysis based on this variable was not performed.
Regardless, no statistically significant difference in
cardiovascular events was noted in this trial. Given the
unknown rate of events and the unclear benefit of
aspirin therapy in diabetic patients <50 years, it is
uncertain whether the potential reduction in events
outweighs the potential risk of GI toxicity or hemor-
rhagic stroke. Therefore, decision to use or not use
aspirin should be based on the patient’s overall
cardiovascular risk.

Antiplatelet agents

The Antithrombotic Trialists’ Collaboration'®
showed no difference in vascular event rates in an
indirect comparison of different antiplatelet regimens.
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Direct comparisons of clopidogrel versus aspirin
showed a 10% reduction in events on clopidogrel,
although 99% ClIs suggest that the true benefit may
range from negligible to a 20% reduction.'® Aspirin
would appear to be the best choice, given that it is the
most widely studied and most economical. Patients
who cannot tolerate aspirin should substitute an
alternate antiplatelet agent such as clopidogrel.
Antiplatelet agents should not be used in patients
with inherited or acquired bleeding disorders, recent
gastrointestinal (GI) bleeding, serious renal or hepatic
failure. Aspirin should not be used in patients <21
years of age due to an increase in Reye’s syndrome.

Dosage

The optimal dose of aspirin for preventing vascular
events was addressed by the Antithrombotic Trialists’
Collaboration (Table 2).1° There was no significant
difference in the proportional reduction in vascular
events among the different doses of aspirin. Doses of
75 to 325 mg/day were as effective as either higher
aspirin doses or another antiplatelet agent.

Aspirin-induced GI toxicity appears to be dose
related in the range of 30-1,300 mg/day.?> A case-
controlled trial found that the risk of hospitalization
for bleeding peptic ulcers was decreased with lower,
daily, prophylactic doses of aspirin:

® 75 mg (odds ratio (OR) 2.3;95% CI, 1.2-4.4),

* 150 mg (OR 3.2;95% CI, 1.7-6.5)

® 325 mg (OR 3.9; 95% CI, 2.5-6.3).%°

Observational studies have shown the relative risk
of hospitalization due to upper GI bleeding and/or per-
foration associated with low-dose (100-300 mg daily)
aspirin (RR 2.3; 95% CI, 1.7-3.2) is similar to that seen
with other antiplatelet agents (RR 2.0; 95% CI, 1.4-2.7)
or with anticoagulants (RR 2.2; 95% CI, 1.4-3.4).?’ The
use of buffered or enteric-coated aspirin does not
appear to substantially decrease the risk of GI bleeding
as demonstrated by a case-controlled trial using average
daily doses of <325 mg aspirin where the RR of upper
GI bleeding was 2.6 for plain, 2.7 for enteric-coated,
and 3.1 for buffered aspirin.?®

The overview by the Antithrombotic Trialists’
Collaboration'® showed an absolute excess of intra-
cranial hemorrhage of <1 per 1,000 patients per year
in high-risk patients on aspirin therapy. The same
analysis showed similar risks of a major extracranial
bleed with all daily doses of aspirin less than 325 mg
(OR 1.7;95% CI, 0.8-3.3).

Although aspirin results in a similar reduction in
CV events among all dosing regimens, GI toxicity
does appear to be dose-related. Therefore, the lowest
effective dose should be used (75-150 mg daily). Due
to the aforementioned increase in platelet turnover
and thromboxane synthesis in diabetes, it has been
suggested that multiple daily dosing of aspirin may be
preferred in diabetic patients, although no clinical
endpoint data have confirmed this hypothesis.

Conclusion

Patients with diabetes have a 2- to 4-fold
increased risk of morbidity and mortality from CVD.
Platelet dysfunction in diabetes may contribute to this

Table 2: Indirect comparison of aspirin doses

reducing vascular events in high-risk patients in
the Antithrombotic Trialists’ Collaboration®

Aspirin doses, Odds

mg/d Trials, No. Patients, No. Reduction, %
500-1500 34 22 451 1943
160-325 19 26 513 26+3
75-150 12 6776 32+6
<75 <) 3655 1318

increased risk. The use of antiplatelet agents, specifi-
cally aspirin, has been found to decrease this risk in a
variety of primary and secondary prevention trials.
Therefore, aspirin should be used in all diabetic
patients with evidence of CVD, as well as those in
whom atherosclerotic risk factors place them at
increased likelihood of cardiovascular events.

Dr. Maria Kraw is an Endocrinology and Metabolism
Fellow at the University of Toronto.
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Abstract of Interest

Collaborative meta-analysis of randomised trials of
antiplatelet therapy for prevention of death, myocardial
infarction, and stroke in high risk patients

ANTITHROMBOTIC TRIALISTS” COLLABORATION. BM7 2002;324:71-86
Objective: To determine the effects of antiplatelet therapy among
patients at high risk of occlusive vascular events.

Design: Collaborative meta-analyses (systematic overviews).
Inclusion criteria: Randomised trials of an antiplatelet regimen ver-
sus control or of one antiplatelet regimen versus another in high risk
patients (with acute or previous vascular disease or some other pre-
disposing condition) from which results were available before
September 1997. Trials had to use a method of randomisation that
precluded prior knowledge of the next treatment to be allocated and
comparisons had to be unconfounded that is, have study groups that
differed only in terms of antiplatelet regimen.

Studies reviewed: 287 studies involving 135 000 patients in compar-
isons of antiplatelet therapy versus control and 77 000 in comparisons
of different antiplatelet regimens.

Main outcome measure: “Serious vascular event”: non-fatal
myocardial infarction, non-fatal stroke, or vascular death.

Results: Overall, among these high risk patients, allocation to
antiplatelet therapy reduced the combined outcome of any serious
vascular event by about one quarter; non-fatal myocardial infarction
was reduced by one third, non-fatal stroke by one quarter, and vascu-
lar mortality by one sixth (with no apparent adverse effect on other
deaths). Absolute reductions in the risk of having a serious vascular
event were 36 (SE 5) per 1000 treated for two years among patients
with previous myocardial infarction; 38 (5) per 1000 patients treated
for one month among patients with acute myocardial infarction; 36

(6) per 1000 treated for two years among those with previous stroke
or transient ischaemic attack; 9 (3) per 1000 treated for three weeks
among those with acute stroke; and 22 (3) per 1000 treated for two
years among other high risk patients (with separately significant
results for those with stable angina (P=0.0005), peripheral arterial
disease (P=0.004), and atrial fibrillation (P=0.01)). In each of these
high risk categories, the absolute benefits substantially outweighed
the absolute risks of major extracranial bleeding. Aspirin was the most
widely studied antiplatelet drug, with doses of 75-150 mg daily at least
as effective as higher daily doses. The effects of doses lower than 75
mg daily were less certain. Clopidogrel reduced serious vascular
events by 10% (4%) compared with aspirin, which was similar to the
12% (7%) reduction observed with its analogue ticlopidine. Addition
of dipyridamole to aspirin produced no significant further reduction
in vascular events compared with aspirin alone. Among patients at
high risk of immediate coronary occlusion, short term addition of an
intravenous glycoprotein IIb/ITla antagonist to aspirin prevented a
further 20 (4) vascular events per 1000 (P<0.0001) but caused 23
major (but rarely fatal) extracranial bleeds per 1000.

Conclusions: Aspirin (or another oral antiplatelet drug) is protective
in most types of patient at increased risk of occlusive vascular events,
including those with an acute myocardial infarction or ischaemic
stroke, unstable or stable angina, previous myocardial infarction,
stroke or cerebral ischaemia, peripheral arterial disease, or atrial fibril-
lation. Low dose aspirin (75-150 mg daily) is an effective antiplatelet
regimen for long term use, but in acute settings an initial loading dose
of at least 150 mg aspirin may be required. Adding a second
antiplatelet drug to aspirin may produce additional benefits in some
clinical circumstances, but more research into this strategy is needed.

BM7 2002;324:71-86.
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