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Recent trials suggest that aspirin does not reduce cardiovascular events or increase
longevity in people who are not known to have cardiovascular disease, leading to
draft recommendations in the United States against the use of aspirin for primary
prevention in people aged >60 years.? This will cause much dismay to those with a
dogmatic belief in aspirin's benefits but, perhaps, much rejoicing amongst patients who
have one less pill thrust upon them.2#5 The failure of aspirin for primary prevention
should now lead to a re-examination of the evidence for aspirin for secondary
prevention.' 67891011

Calderone et al'? provide an updated meta-analysis of 21 randomized trials of aspirin
for the primary prevention of cardiovascular events, including 173,810 patients and
almost one million patient-years of follow-up. Of the 21 trials, 16 were placebo-
controlled, including a recent trial of an aspirin-containing polypill.'® An effective
intervention does not require a large trial to show benefit, but confirming that an
intervention has no effect does. The authors suggest that aspirin might reduce the risk
of myocardial infarction and transient ischemic attacks (TIAs), but not stroke, and
provide no evidence that this translates into a reduction in chronic disability. If the
reduction in nonfatal events was real and these events were important, then they
should translate into a reduction in mortality.® However, aspirin did not reduce all-
cause, cardiovascular, or noncardiovascular mortality. Most myocardial and cerebral
vascular events are missed.® Less than a third of myocardial infarctions and one-fifth
of cerebral vascular events are clinically obvious.' 15 1 Many patients with a
myocardial or cerebral infarction will die before a clinical diagnosis is possible.'” The
failure of aspirin to reduce mortality suggests that it might simply change how events
present rather than prevent them.

Calderone et al also report that aspirin increased the risk of major bleeding events by
approximately 50%; use of lower doses did not diminish this risk. The authors
hypothesize that the effects on vascular events and risk of bleeding may vary with age,
with the balance being less favorable in older people, even though they are more likely
to have unrecognized coronary artery disease. Indeed, they found an interaction
between age and mortality, with an excess mortality of approximately 10% in those
aged >70 years, but neither an interaction between age and vascular events nor,
surprisingly, the risk of major bleeding.

For people aged <65 years, death (47 per 1,000 people over 5 years without aspirin)
was at least twice as common as myocardial infarction (22 events), stroke (16 events),
or major bleeds (18 events). If 1,000 people aged <65 years took aspirin for 5 years,



the authors predicted that this would lead to two fewer deaths, one cardiovascular and
one noncardiovascular, about three fewer myocardial infarctions, and one less stroke,
but one more intracerebral bleed and nine more major bleeding events.. Even if the
estimated effect of aspirin is true, is it worth it? The great majority of events would not
be prevented. Do we not have more effective interventions to consider, such as
antihypertensive and lipid-lowering agents, smoking cessation, and a healthy lifestyle?
For people aged =65 years, death (62 per 1,000 people over 5 years without aspirin)
was more than twice as common as myocardial infarction (19 events), stroke (23
events), or major bleeds (29 events). If 1,000 people aged =65 years took aspirin for
5 years, the authors predicted that this would have no effect on cardiovascular death
but result in five additional noncardiovascular deaths, four more intracerebral bleeds,
and seven more major bleeding events, although it might lead to three fewer
myocardial infarctions and two fewer strokes. Thus, despite being at higher risk of both
cardiovascular disease and cancer, the balance of risk and benefit of primary
prevention for aspirin looks rather unfavorable for people aged =65 years.

These results place further doubt on the value of long-term aspirin prophylaxis for
secondary prevention. Many older people will have undiagnosed atherosclerotic
disease, for whom this analysis suggests that the harms outweigh the benefits.
Clinically overt hemorrhage may only be the tip of an iceberg of aspirin-related
problems. Aspirin might also increase the rate of end-stage renal disease and
microvascular cerebral hemorrhage, while increased rates of proton-pump inhibitor
use may be fuelling an epidemic of iron deficiency.® ®

Why do so many doctors believe that long-term aspirin for secondary prevention is
effective?® Historically, the most important reasons may be publication bias and meta-
analyses of trials that appeared positive but only due to the inclusion of small,
unrealistically positive trials.’® '® More recent versions of the secondary prevention
meta-analysis have excluded trials which previously appeared to show that aspirin
could achieve resurrection, but the damage that such bias creates to perceptions and
guidelines is hard to reverse.” 1019

A short course of aspirin after a vascular event does appear beneficial, as might an
antibiotic for pneumonia. Just because a course of treatment is effective it does not
mean it should be continued lifelong. A definitive trial, 1SIS-2, showed that aspirin
reduced recurrent infarction and mortality when given immediately after a myocardial
infarction.?° The course of treatment was only 4 weeks but the legacy of that course
of treatment lasted at least 10 years, despite the fact that most patients must have
stopped taking aspirin after 4 weeks; after all, only 5% of patients in 1SIS-12" were
discharged on an antiplatelet agent and no intervening trial could have changed
clinical practice. Also, if there was enough equipoise to have a placebo group in ISIS-
2, then there was no valid argument for starting aspirin at the end of the 4-week
double-blind period. Similarly, aspirin given immediately after a stroke/TIA for 6 to 12
weeks reduces the risk of recurrent stroke, disability, and death, but without evidence
of benefit thereafter.?? There is little evidence that continuing aspirin beyond 12 weeks
after a myocardial infarction or a stroke is beneficial (Fig. 1).



Trials comparing long-term aspirin to placebo (where n >1,000) in chronic ‘stable’ vascular disease published between 1980-2021 (there are only 3.5 trials!)

Randomised FU CV Deaths Non-CV Deaths All-Cause Mortality
(months)
Trial Year |Country Prior Event |Average Time Aspirin Placebo = Aspirin Placebo Aspirin Placebo Aspirin Placebo Aspinin
from Event to Dose
Randomisation
PARIS-I* 1980 | USAUK | Post-MI | >6 months 972mg 406 %405 41 45 37 7 5 52 %3
AMIS 1980 | USA Post-MI >12 months 1,000mg 2257 2267 38 181 197 38 48 219 245
SAPAT 1992 | Sweden | Angina | Prior MI excluded 75mg 1026 1009 50 70 51| 36 | 31 106 82
Total 3689 3681 >40 296 285 81 84 n 370
(8.0%) (7.7%) (2.2%) (2.3%) | (10.2%) |  (10.0%)
Effect of Aspirin <1 fewer/1,000pt-yr <1 fewer/1,000pt-yr <1 fewer/1,000pt-yr
CARDIFF-I" 1974 | UK Post-MI 300mg 560 566 12 61 47
<4 weeks 157 138 15 (9.6%) |9(6.5%)
4-5 weeks 139 145 24 (17.3% |13 (9.0%)
6-13 weeks 136 150 14 (10.3%) 115 (10.0%)
> 14 weeks 128 133 8 (6.3%) 10 (7.5%)

*Randomisation was 2:1; accordingly, numbers in the aspirin group have been halved. # CARDIFF-I trial suggested benefit only when aspirin was given within
6 weeks of myocardial infarction (MI). For references to trials see reference 6.
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Fig. 1 All-cause mortality in the Aspirin Myocardial Infarction Study (AMIS), the largest trial of long-term aspirin
administration both in terms of numbers of patients and advents. The authors concluded “aspirin is not
recommended for routine use in patients who have a survived an MI.” Although the does used are much higher
than contemporary guidelines suggest, there is no substantial long-term, placebo-controlled trial of aspirin after
myocardial infarction at a does of <300mg/day. There is no placebo-controlled trial of late-initiation, long-term
aspirin after a cerebro-vascular event.?

The only substantial randomized, placebo-controlled, long-term trial of aspirin after a
myocardial infarction at a dose of <300 mg/day exists only in the imagination of
doctors. The long-term trials that do exist used much larger doses and showed no
effect on mortality, or even a trend to excess?® (Fig. 1). Probably the strongest
evidence for aspirin (dose 75mg/day) for secondary prevention comes from the
SAPAT trial that, between 1985 and 1989, enrolled 2,035 patients diagnosed with
angina by a primary care physician.?* This was before the widespread introduction of
statins. The study found a significant reduction in the composite of myocardial
infarction or sudden death (124 events on placebo compared with 81 on
aspirin; p=0.003) with a similar trend for all-cause mortality (106 and 82
respectively; p=0.103). This is a slim amount of evidence upon which to make strong
recommendations. These results also contrast with those of the largest, long-term
secondary prevention trial after myocardial infarction (AMIS; n=4,524; aspirin dose
1,000 mg/day), which showed numerically more deaths on aspirin (245 deaths; 10.8%)
than on placebo (219 deaths; 9.7%).2® The largest long-term trial of aspirin after a
stroke (UK TIA; n=2,449; aspirin dose 300 mg or 1,200 mg/day) reported 119 strokes
on placebo compared with 100 on aspirin 300 mg/day and, respectively, 90 compared
with 81 coronary events and 122 compared with 109 deaths.?® None of the differences
in UK TIA were significant. Importantly, these trials were conducted before the era of



effective treatments for hyperlipidemia, hypertension, and diabetes for which there is
robust evidence of an effect on morbidity and mortality.

Aspirin, even at low doses, blocks the production of vasodilator prostaglandins that
reduce endothelial platelet adhesion and have important effects on renal water and
salt handling.® 26 P2Y12 inhibitors have more selective effects on platelet function but
clopidogrel has only marginally greater effects on cardiovascular events compared
with aspirin and no greater effect on mortality.?” The COMPASS trial did suggest that
addition of rivaroxaban 2.5 mg twice daily to aspirin 100 mg/day might reduce both
morbidity and mortality for patients with chronic atherosclerotic disease but created
uncertainty over whether rivaroxaban alone might be as effective as the combination.?8
Preconceptions about the efficacy of aspirin interfered with the design, duration, and
interpretation of the effects of rivaroxaban monotherapy in the COMPASS trial.
Theoretical considerations also influence practice. Vascular occlusion is considered
by many to be primarily a thrombotic event. However, thrombosis is usually secondary
to plaque rupture, which may often be caused by hemorrhage from neovascular
proliferation from the vasa vasorum®; a pathology akin to diabetic retinopathy. For a
patient with an ulcerated plaque presenting with a vascular event, the risk of
thrombosis is high and the net effect of a short course of aspirin is beneficial. For
patients with plaque that is not ulcerated, the risk of hemorrhage may balance or
outweigh the risk of thrombosis.® Percutaneous vascular interventions will cause
plaque disruption for which a course of antiplatelet therapy is warranted but we have
no evidence that life-long therapy is required. Indeed, recent trials investigating de-
escalation of antithrombotic therapy suggest that withdrawal may be possible or even
advisable, although this should be substantiated by further research.

In conclusion, aspirin taken long-term may “give with one hand but take away with the
other,” leaving the individual only with indigestion, an increased risk of major bleeding,
and other adverse consequences. However, there is good evidence that aspirin given
for 4 to 12 weeks after a vascular event is beneficial; beyond that, surely we have
better things to do for our patients and with our valuable time than prescribe aspirin.
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