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Acetylsalicylic acid (ASA) was first investigated for use in primary
prevention of cardiovascular disease in the 1980s.1 Since that time,
more than 160 000 individuals have participated in studies of ASA
for primary prevention.2 On the basis of available data, the American
College of Cardiology/American Heart Association guidelines for
primary prevention (2019) recommend that ASA be considered for
prevention of atherosclerotic cardiovascular disease in patients deemed
to be at high risk without elevated bleeding risk.3 Similarly, the guidelines of Hypertension Canada (2020) and the Canadian Diabetes
Association (2018) both recommend that ASA be considered to
reduce vascular risk in these populations in the absence of elevated
bleeding risk.4,5
In 2018, three large primary prevention trials comparing ASA
with placebo were published (ARRIVE,6 ASCEND,7 ASPREE8).
The ASCEND study, which compared ASA with placebo in
participants with diabetes, found a statistically significant reduction
in the primary composite outcome (nonfatal myocardial infarction,
nonfatal stroke, transient ischemic attack, or vascular-related death)
after a median of 7.4 years (8.5% versus 9.6%, p = 0.01).7 In the
ARRIVE and ASPREE studies, both of which compared ASA with
placebo in primary prevention populations, trends toward benefit in
the prevention of cardiovascular disease did not reach statistical
significance.6,9 At the same time, each of these studies found a
statistically significant increase in the risk of bleeding with ASA,
relative to placebo (for ARRIVE, 0.97% versus 0.46%; for
ASCEND, 4.1% versus 3.2%; for ASPREE, 3.8% versus 2.8%).6-9
Some might interpret these data to mean that ASA should not
be used for primary prevention; however, the lack of a statistically
significant benefit in the ARRIVE and ASPREE studies must be
considered in the context of the much lower than expected rate of
cardiovascular outcomes. Over the 5-year duration of the ARRIVE
study, the primary composite cardiovascular outcome (myocardial
infarction, stroke, cardiovascular death, unstable angina, transient
ischemic attack) occurred in 4.29% and 4.48% of participants
randomly assigned to receive ASA and placebo, respectively, well
below the originally expected event rates of 11.4% (ASA) and 13.4%
(placebo).6 Similarly, over the 4.7 years of the ASPREE study, the
rates of the composite cardiovascular outcome (fatal coronary heart
disease, nonfatal myocardial infarction, fatal or nonfatal stroke,
hospital admission for heart failure) were 4.7% and 4.9% among
participants randomly assigned to ASA and placebo, respectively.8

Thus, the lack of benefit seen in these low-risk populations is not
necessarily applicable to the population with moderate to high risk.
Multiple systematic reviews and meta-analyses incorporating
these new data have been published, many of which highlight a
benefit in prevention of nonfatal cardiovascular events at the cost of
excess bleeding.10 One such meta-analysis, performed by Zheng and
Roddick,2 found statistically significant reductions in the composite
cardiovascular outcome (cardiovascular mortality, nonfatal myocardial
infarction, nonfatal stroke; absolute risk reduction [ARR] 0.41%,
95% confidence interval [CI] 0.23%–0.59%, number needed to treat
[NNT] 241), myocardial infarction (ARR 0.28%, 95% CI 0.05%–
0.47%, NNT 361), and ischemic stroke (ARR 0.19%, 95%
CI 0.06%–0.30%, NNT 540). A greater reduction in the primary
composite cardiovascular outcome was seen in the subgroups with
high risk of cardiovascular disease (ARR 0.63%, 95% CI 0.18%–
1.03%, NNT 160) and with diabetes (ARR 0.65%, 95% CI 0.09%–
1.17%, NNT 153).2 These benefits of ASA in higher-risk populations
are on par with the benefits of statins when used for primary
prevention, for which the NNTs for myocardial infarction, stroke,
and cardiovascular death are 123, 263, and 233, respectively.11
Not unexpectedly, the same meta-analysis found an increase in
major bleeding (absolute risk increase [ARI] 0.47%, 95%
CI 0.34%–0.62%, number needed to harm 210).2
Although direct comparison of the benefits and risks shows
similar numeric values for ARRs and ARIs, the clinical significance
of these events is not equivalent. The rate of fatal bleeding with ASA
is extremely low (0.29% in the ASPREE study), as is the rate of
disability following major hemorrhagic events.9,12 In a prospective
cohort analysis of bleeding events secondary to long-term antiplatelet
use, the rate of disability after a bleeding event was estimated at 0.5%.12
By comparison, in-hospital and 1-year mortality rates after acute
myocardial infarction have been estimated at 4.0% and 7.6%,
respectively, and hospital admission for heart failure at 4 years after
acute myocardial infarction has been estimated at 12%.13,14 After a
stroke, the risk of in-hospital mortality has been estimated at 2%, and
10-year post-stroke disability rates have been estimated as 12.2% for
moderate disability, 14.4% for severe disability, and 28.0% for
cognitive impairment.15,16 Thus, the differing clinical outcomes after
cardiovascular and bleeding events must lead us away from
interpreting these similar ARRs and ARI as equivalent.
Finally, patient preference plays an important role in treatment
selection. Although few data are available on patient preferences
regarding ASA for primary prevention, extensive data exist on patient
preferences concerning antithrombotic agents for atrial fibrillation. A
narrative systematic review found that patients with or without atrial
fibrillation considered the outcome of disabling stroke worse than
death. To prevent a single stroke, patients were willing to accept
multiple serious bleeding events, with a reported acceptable range of
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2 to more than 33 serious bleeding events per stroke prevented.17
Thus, it is apparent that patients do not place equal value on cardiovascular events and bleeding events.
Overall, while ASA used in the primary prevention of cardiovascular disease appears to have a similar ARR for cardiovascular
outcomes as its ARI for major bleeding, the cardiovascular outcomes
are clinically more significant than the bleeding outcomes, and are
valued as such by patients. ASA for primary prevention may not
be appropriate for everyone, but it should be considered for all
individuals at moderate to high risk of cardiovascular disease.

15. Gattringer T, Posekany A, Niederkorn K, Knoflach M, Poltrum B,
Mutzenback S, et al. Predicting early mortality of acute ischemic stroke.
Stroke. 2019;50(2):349-56.
16. Crichton SL, Bray BD, McKevitt C, Rudd AG, Wolfe CD. Patient outcomes
up to 15 years after stroke: survival, disability, quality of life, cognition and
mental health. J Neurol Neurosurg Psychiatry. 2016;87(10):1091-8.
17. Loewen PS, Ji AT, Kapanen A, McClean A. Patient values and preferences
for antithrombotic therapy in atrial fibrillation. A narrative systematic review.
Thromb Haemost. 2017;117(6):1007-22.
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The efficacy of acetylsalicylic acid (ASA) for prevention of
vascular events in patients with existing cardiovascular disease is
well established.1 Among those patients, the focus lately has been
on the extent to which newer options (e.g., P2Y12 inhibitors,
non–vitamin K antagonist oral anticoagulants) can augment or
displace ASA.2-5 In parallel, many large randomized controlled
trials (RCTs) have investigated the benefits and harms of ASA
in various primary prevention populations (patients without
clinically manifest coronary heart disease, cerebrovascular disease,
or peripheral artery disease). Meta-analyses of these trials have
included more than 165 000 patients with over 1 million patientyears of follow-up and 3 large recent RCTs in populations about
which there was residual uncertainty (patients with diabetes, the
elderly, and those needing high-risk primary prevention).6,7 If you
believe, as I do, that RCTs are the most powerful methodology
to detect cause-and-effect relationships between drugs and
outcomes, then there is ample basis for confidence that the role
of ASA in primary prevention is minor and diminishing.
Simply put, there is high-quality evidence that many primary
prevention patient populations should not be considered candidates for ASA, including the following:
Primary prevention patients 70 years of age or older: The
recent ASPREE trial showed that in patients 70 years or older,
relative to placebo, ASA did not reduce cardiovascular events,8
dementia, or physical disability,9 caused major bleeds (hazard ratio
[HR] 1.38, 95% confidence interval [CI] 1.18–1.62, number
needed to harm [NNH] 98 for 4.7 years), and increased all-cause
mortality (HR 1.14, 95% CI 1.01–1.29, NNH 142 for
4.7 years), a major contributor to which was cancer death
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(HR 1.31, 95% CI 1.0–1.56, NNH 137 for 4.7 years).10 This
trial, one of the largest RCTs ever conducted, strongly indicates
that initiating ASA for primary prevention in people aged 70 years
or older is inappropriate. It also raises the question of whether, for
patients who start the drug at a younger age, ASA should be
stopped when they reach that age. This choice should be based
on the strength of the rationale for starting ASA in the first place,
and the preponderance of current evidence discussed below
indicates that the rationale is weak for most patient groups.
Primary prevention patients who are receiving anticoagulants:
We now have solid evidence that ASA plus oral anticoagulant
(OAC) causes more major bleeding than OAC alone, and the
combination provides no additional benefit in patients with atrial
fibrillation who have prior acute coronary syndrome.4,11-14 It is
even more difficult to justify ASA in anticoagulated patients with
atrial fibrillation in the absence of coronary artery disease. In
primary prevention, patients who do not have atrial fibrillation
and who are receiving an anticoagulant for some other reason
(e.g., venous thromboembolism) have increased risk of major
bleeding with combined ASA and OAC. In addition, several trials
showing that OACs prevent coronary events at least as effectively
as ASA15-17 imply that ASA causes net harm for patients who are
taking an OAC for non–atrial fibrillation conditions. Antiphospholipid syndrome with arterial thrombosis is a notable possible
exception to this.18
Many patients with diabetes: Previous trials showed lack
of efficacy of ASA for primary prevention in patients with
diabetes.19,20 The recent ASCEND trial showed fewer serious
vascular events (rate ratio 0.88, 95% CI 0.79–0.97, NNT 91 for
7.4 years) and excess major bleeding (rate ratio 1.29, 95% CI
1.09–1.52, NNH 112 for 7.4 years) with ASA relative to
placebo.21 Meta-analysis of all 7 trials of ASA in patients with
diabetes revealed no benefit in terms of any specific efficacy
outcome and clear evidence of harm (HR for major bleeding 1.29,
95% CI 1.11–1.51, NNH 120 for about 7 years; HR for major
gastrointestinal bleeding 1.35, 95% CI 1.05–1.75, NNH 242 for
about 7 years [where 7 years is the weighted mean follow-up
duration combining JPAD, POPADAD, and ASCEND trials]).6
Use of ASA for primary prevention in patients with diabetes is
therefore likely to be a highly preference-sensitive decision.
For patients outside the categories for which ASA should
probably be avoided, ASA offers the possibility of reducing
the risk of nonfatal myocardial infarction (HR 0.85, 95%
CI 0.76–0.95, NNT 366 for about 6.5 years) and increasing the
risk of major bleeding (HR 1.50, 95% CI 1.33–1.69, NNH 210
for about 6.5 years; HR for gastrointestinal bleeding 1.52, 95%
CI 1.34–1.73, NNH 334 for about 6.5 years), which is independent of baseline characteristics such as sex, age, and ulcer history.
The reduction in ischemic stroke and transient ischemic attack
produced by ASA (HR 0.80, 95% CI 0.71–0.89, NNT 623 for
about 6.5 years) is offset by more hemorrhagic strokes (HR 1.32,
95% CI 1.12–1.55, NNH 927 for about 6.5 years), which carry
a much worse prognosis.22 We now have enough evidence to be
confident that ASA does not reduce the risk of fatal myocardial

infarction or overall mortality,6,7 and patients interested in the
potential of ASA to reduce cancer incidence or mortality will not
find cause for optimism in the available evidence.6,7,10,21
However, for patients who are interested and able, their
values and preferences should be respected in the choice of
therapy. Several decision aids for primary prevention patients are
available online, but only a minority include ASA as an option,
and at present none are updated to include the full data set
discussed here.23 Speaking of preferences, a UK study about pill
burden found that although some people would take a no-cost,
no-toxicity pill every day for the rest of their lives even if it
afforded no longevity benefit, 64% would require some extension
of their lifespan in order to do so.24 ASA offers neither lifespan
extension nor freedom from toxic effects. Furthermore, for most
patients still interested in ASA and considered to be at moderate
or high cardiovascular risk on the basis of risk prediction models
(e.g., Framingham, American Heart Association pooled cohort
equations), ASA is probably the least effective of the risk-reduction
strategies available (relative to statins, exercise, smoking cessation,
blood pressure control) and carries the greatest magnitude of risk
of a serious adverse drug reaction (major bleeding, intracranial
hemorrhage) of any of these.25 Hence, ASA should be the last
intervention that patients contemplate for primary prevention,
and only if they are deemed to have moderate or high risk after
these modifiable factors have been thoroughly mitigated.
Given the large amount of high-quality data now available,
it is possible but unlikely that longer-term trials (if ever conducted)
and patient-level meta-analyses (which are sure to be) could reveal
other truths about ASA, including subpopulations in which the
benefit-harm ratio is meaningfully different one way or another.
As of now, the most relevant question about ASA is the following:
“Is there any group of primary prevention patients who clearly
are good candidates for ASA?” One such group may be patients
with or without diabetes who place very high value on an
extremely small chance of avoiding a nonfatal coronary event
(approximately 1 in 366 chance during about 6.5 years of taking
ASA), are tolerant of the risk of major bleeding (approximately
1 in 210 chance during about 6.5 years of taking ASA; occurrence
of about 1.7 major bleeds per nonfatal myocardial infarction
prevented),6,7 and ascribe no disutility to taking a pill daily that
adds no longevity.
Clinicians and patients should continue to rely on much
more effective and safe interventions than ASA, such as statins,
smoking cessation, blood pressure control, and healthier lifestyles
to reduce cardiovascular risk in primary prevention.
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