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Aspirin is one of the most commonly used drugs worldwide
and the first nonsteroidal anti-inflammatory drug to have
been discovered. The history of aspirin can be traced back to
more than 3,500 years, when bark from the willow tree was
used as a pain reliever and antipyretic by ancient Sumerians

and Egyptians. The active compound in willow bark, salicin,
was identified and isolated for thefirst time in 1828 by Johann
Buchner and then refined into yellow needle-like crystals
1 year later by Henri Leroux. In 1838, Raffaele Piria, an Italian
chemist working at the Sorbonne in Paris, split salicin into a
sugar and an aromatic component (salicylaldehyde) and con-
verted the latter into an acid, thus obtaining salicylic acid.1
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Abstract Aspirin is one of the most often used drugs for prevention and treatment of a variety of
thrombotic disorders. This narrative review aims to provide an overview of evidence
highlighting potential benefits and relative harms of aspirin in primary prevention of
cardiovascular disease. The authors summarize key findings of the ASPirin in Reducing
Events in the Elderly (ASPREE) Investigator Group randomized trial and also provide a
comparative overview of recent meta-analyses. Overall, all-cause mortality was largely
heterogeneous, with some meta-analyses showing a modestly decreased risk in
patients taking aspirin, with others reporting no effects, but the ASPREE Investigator
Group trial evidencing 14% higher risk. Regarding cardiovascular disease, the most
favorable impact could be noted for major adverse cardiovascular events, with most
meta-analyses reporting a decreased risk in people receiving aspirin. Conversely, the
ASPREE Investigator Group trial demonstrated no significant impact of aspirin on risk of
cardiovascular mortality or ischemic stroke. A modest favorable effect of aspirin in
decreasing the risk of myocardial infarction was noted in two meta-analyses, but not in
other reports or in the ASPREE Investigator Group trial. Furthermore, onemeta-analysis
reported a lower risk of future cancer, others failed to report a significant effect, and the
ASPREE Investigator Group trial reported a 31% increased risk. Unlike these conflicting
outcomes, the bleeding risk of patients receiving aspirin was found to be consistently
enhanced in all reports reviewed. These recent findings would lead us to conclude that
the harms of aspirin in primary prevention of cardiovascular disease may be larger than
the benefits, especially in the elderly general population.
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In 1852, a French chemist, Charles Gerhardt, modified
salicylic acidwith the introduction of an acetyl group in place
of a hydroxyl group to reduce the gastric irritation linked to
chronic use of the drug. Although hewas formally the first to
create acetylsalicylic acid (ASA), themerit of introducing ASA
into the market was awarded to Felix Hoffmann who, in
1899, convinced Bayer to launch the drug under the brand
name of Aspirin: the “A” came from acetyl chloride (the
reagent used along with sodium to buffer salicylic acid), the
“spir” in Spiraea ulmaria (the plant from which the salicylic
acid comes), and the “in”was a familiar ending formedicines.
For more than 50 years, ASAwas then used for the treatment
of fever, pain, and inflammation until 1967, when it was
proven to also have antiplatelet effects.2

The remarkable discoveries that occurred in subsequent
years, including the discovery of cyclooxygenase (COX) iso-
enzymes, thromboxaneA2, andprostaglandins (PGs)aswell as
the development of light transmission aggregometry, repre-
sented essential steps for clarifying themechanismofaction of
ASA, which was finally proven in 1976, over 70 years after its
original commercialization.3 Briefly, ASA permanently inacti-
vates the COX activity of PGH synthase-1 and PGH synthase-2,
also referred to as COX-1 and COX-2. These isoenzymes
catalyze the conversion of arachidonic acid into PGH2, which
is the immediate precursor of PGI2 (prostacyclin) and throm-
boxane (TXA2). ASA acts by selectively acetylating the hydro-
xyl group of a serine residue (Ser529 in human COX-1, Ser516
in humanCOX-2). This leads to a steric block,which ultimately
prevents binding of arachidonic acid to its catalytic site.
Acetylation leads to irreversible COX inhibition. As a conse-
quence, a new enzyme must be synthesized before other
prostanoids can be released.3 The major effects of ASA are
therefore expressed on nonnuclear cells, such as platelets.
Inhibition of COX-1-mediated TXA2 production in platelets
can be effectively achieved with a low dose of ASA. Since
approximately 10% of the platelet pool is exchanged daily,
once-a-day dosing of ASA can efficiently sustain the almost
complete inhibition of platelet TXA2 production. Conversely,
COX-2-mediated PGI2 production in vascular endothelial cells
necessitates larger doses of aspirin and a much shorter dosing
interval, because nucleated cells rapidly resynthesize the
enzyme.3 This explains the nearly 10-fold difference in daily
dose of ASAwhen it used as an anti-inflammatory rather than
as antiplatelet agent.

The anti-inflammatory effects of aspirin are not only attri-
butable to covalent binding of the acetyl group to serine
residues of COX enzymes, but the mechanisms of action of
thismolecule are far frombeing completelyelucidated, though
some recent evidence has been provided.4 First, sodium
salicylate suppresses COX-2 gene transcription induced by
interleukin 1β by inhibiting the binding of the transcription
factor CCAAT/enhancer-binding protein β to its promoter
region of COX-2.5 Then, salicylic acid is capable of preventing
the activation of genes involved in the pathogenesis of the
inflammatory response, through blocking activation by
nuclear factor kappa-light-chain-enhancer of activated B cells
(NF-κB).6,7 After oral administration, ASA is rapidly absorbed
in the stomach and upper intestine. Peak plasma levels typi-

cally occur 30 to 40 minutes after ingestion, and inhibition of
platelet activity can be observed with platelet functional tests
within 1 hour. The use of enteric-coated ASA slows the
bioavailability of the drug, which then takes 3 to 4 hours to
reach peak plasma levels.

These important biological features have contributed to
make aspirin one of the most used drugs for the prevention
and management of many thrombotic disorders. Its role
in secondary prevention of arterial occlusive disorders (includ-
ing treatment of patients with increased cardiovascular risk) is
nowwell established,8 and emerging evidence also attests that
it may play some role in thromboprophylaxis and treatment of
venous thrombosis.9,10 Nevertheless, several doubts remain as
to whether its use may be entirely beneficial for primary
prevention of cardiovascular disease. Therefore, this article
aims to provide a narrative overview on the putative cardio-
vascular or noncardiovascular benefits and the associated risks
ofusingaspirinasprimarypreventionofcardiovasculardisease.

Recent Epidemiological Evidence

The results of a recent randomized, double-blind, placebo-
controlled trial, published by theASPirin in Reducing Events in
the Elderly (ASPREE) Investigator Group, shed some light on
the still debated issueof using aspirin inprimaryprevention of
cardiovascular disease.11–13 The study results were split
within three articles, all published in the New England Journal
of Medicine and based on 19,114 community-dwelling elderly
adults aged 65 years or older,whowere randomized to receive
either aspirin (100 mg/day) or placebo, and who were then
followed up for a median period of 4.7 years.

In the first article,11 the composite incidence of mortality,
dementia, and chronic physical impairment was found to be
virtually identical between the aspirin and placebo groups
(2.15% vs. 2.12% per 1,000 person-years; hazard ratio [HR],
1.01; 95% confidence interval [CI], 0.92–1.11). Even more
interesting evidence could be garnered from the analysis of
single endpoints, in that aspirin administration was asso-
ciated with 14% higher risk of mortality from any cause (HR,
1.14; 95% CI, 1.01–1.29) and 38% higher risk of major bleed-
ing events (HR, 1.38; 95% CI, 1.18–1.62), while no difference
was found between aspirin and placebo in the risk of devel-
oping both persistent physical disability (HR, 0.85; 95% CI,
0.70–1.03) and dementia (HR, 0.98; 95% CI, 0.83–1.15).

In the second article from the ASPREE Investigator Group
trial,12 no difference could also be noted for the incidence of
cardiovascular disease events during follow-up between the
aspirin and placebo groups (1.07% vs. 1.13% person-years;
HR, 0.95; 95% CI, 0.83–1.08). The analysis of the single
endpoints also failed to showany potential benefit of aspirin,
wherein the rate of major adverse cardiovascular event
(MACE; HR, 0.89; 95% CI, 0.77–1.03), fatal cardiovascular
disease (HR, 0.97; 95% CI, 0.71–1.33), hospitalization for
heart failure (HR, 1.07; 95% CI, 0.79–1.44), fatal or nonfatal
myocardial infarction (HR, 0.93; 95% CI, 0.76–1.15), and fatal
or nonfatal stroke (HR, 0.89; 95%, 0.71–1.11) did not appear
significantly different between the aspirin and placebo
cohorts. Among the various bleeding endpoints, aspirin
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usage was associated with a significantly enhanced risk of
developing any form of intracranial bleeding (HR, 1.50; 95%
CI, 1.11–2.02), subdural or extradural hemorrhage (HR, 1.79;
95% CI, 1.06–3.02), and upper gastrointestinal bleeding (HR,
1.87; 95% CI, 1.32–2.66), while fatal bleeding was compar-
able between groups (HR, 1.18; 95% CI, 0.68–2.03).

In the third study from the ASPREE Investigator Group,13

the major causes of death that occurred during the 4.7 years
median follow-up period were more intensely investigated in
the two groups, namely, those receiving 100mg/day aspirin or
placebo. Interestingly, and somewhat unexpectedly, albeit the
number of deaths for cardiovascular disease was found to be
similar between groups (HR, 0.82; 95% CI, 0.62–1.08), people
receivingaspirinhadanearly 30%higher riskofdying fromany
type of cancer (HR, 1.31; 95% CI, 1.10–1.56). A subgroup
analysis of cancer deaths revealed that aspirin intake was
significantly associated with an enhanced risk of mortality
from colorectal cancer (HR, 1.77; 95% CI, 1.02–3.06), while the
death rate for other cancers was substantially similar between
people taking aspirin or placebo. The risk of dying from cancer
inpeopleonaspirin therapywasalso found tobehigher inmen
than in women (HR, 1.19; 1.01–1.40), in those who had never
used aspirin before enrolment (HR, 1.19; 95% CI, 1.05–1.36), in
nonfrail individuals (HR, 1.26; 95% CI, 1.04–1.53), and in the
obese population (HR, 1.38; 95% CI, 1.08–1.77).

Additional Recent Epidemiological Evidence

Although the important findings published by the ASPREE
Investigator Group would lead us to conclude that the use of
aspirin for primary prevention of cardiovascular disease in
the elderly population would generate more harms than
benefits, they need to be assessed against previous epide-
miological evidence, such as that reported in some very
recent meta-analyses, whose findings will be briefly sum-
marized in the following part of this section.

Relationship between Aspirin in Primary Prevention
and Cardiovascular Events
One of the largest systematic reviews on prophylactic use of
aspirin in primary prevention of cardiovascular disease was
published by Sutcliffe et al in 2013.14 Overall, the authors
included 27 randomized controlled trials, systematic
reviews, and meta-analyses in their analysis, and concluded
that albeit a modest lower risk of MACE could be noted
(relative risk [RR], 0.90; 95% CI, 0.85–0.96), aspirin had no
significantly favorable effects in lowering the total risk of
coronary heart disease (RR, 0.85; 95% CI, 0.69–1.06).

Guirguis-Blake et al performed a meta-analysis of 11
randomized controlled trials regarding the efficacy of aspirin
in primary prevention of cardiovascular events.15 Overall,
aspirin intake was found to effectively lower the risk of
myocardial infarction (RR, 0.78; 95% CI, 0.71–0.87), but not
that of nonfatal stroke (RR, 0.95; 95% CI, 0.85–1.06) or
cardiovascular death (RR, 0.94; 95% CI, 0.86–1.03).

Lotrionte et al performed a meta-analysis including 11
randomized trials and totaling 104,101 subjects randomized
to placebo or aspirin administration as primary prevention,

who were followed-up for a median period of 60 months.16

Interestingly, aspirin usagewas associatedwith 15% lower risk
of developing MACE during follow-up (RR, 0.85; 95% CI, 0.79–
0.92), a favorable effect that was especially evident in people
taking aspirin < 100 mg/day (RR, 0.86; 95% CI, 0.76–0.97)
or > 100 mg/day (RR, 0.80; 95% CI, 0.72–0.89), than in those
taking aspirin 100 mg/day (RR, 1.02; 95% CI, 0.85–1.24).

Raju et al recently concluded in an update of their previous
meta-analysis, now including 10 randomized controlled trials
and totaling 114,734 participants randomized to receive
aspirin or no aspirin for primary prevention of cardiovascular
disease,17 that aspirinusagewaseffective for preventingMACE
(RR, 0.88; 95% CI, 0.83–0.94) and myocardial infarction (RR,
0.78;95%CI, 0.65–0.94), butdidnotmodify the riskofall-cause
stroke (RR, 0.93;95%CI, 0.82–1.05) orcardiovascularmortality
(RR, 0.96; 95% CI, 0.84–1.09).

Unlike these findings, Lei et al performed a meta-analysis
of 14 randomized trials exploring the effects of aspirin in
primary prevention of ischemic stroke in people with or
without cardiovascular risk factors.18 Overall, aspirin was
found to be effective for lowering the risk of ischemic stroke
(odds ratio [OR], 0.83; 95% CI, 0.74–0.93), and this benefit
remained virtually identicalwhen the analysiswas limited to
apparently healthy individuals (OR, 0.83; 95% CI, 0.74–0.94).

Interesting evidence also emerged from the meta-analysis
of Kunutsor et al, who pooled data obtained in 10 randomized
trials in diabetic subjects receiving aspirin, placebo, or no
treatment.19 Although aspirin use was associated with a
borderline significant lower risk of MACE (RR, 0.90; 95% CI,
0.81–0.99), no favorable effect was noted for other specific
endpoints, including myocardial infarction (RR, 0.84; 95% CI,
0.64–1.11), coronary heart disease (RR, 0.98; 95% CI, 0.79–
1.21), stroke (RR, 0.86; 95% CI, 0.69–1.08), and all cardiovas-
cular deaths (RR, 0.94; 95% CI, 0.71–1.26). Overall, these
findings are aligned to those earlier publishedbyother groups.
Calvin et al performed a meta-analysis of nine randomized
controlled trials aimed to compare the putative benefits of
aspirin for primary prevention of cardiovascular events in
patientswith orwithoutdiabetes.20Even in thismeta-analysis
no clear favorable effect could be noted in diabetic subjects
regarding the risk of myocardial infarction (RR, 1.19; 95% CI,
0.82–1.17) and ischemic stroke (RR, 0.70; 95% CI, 0.25–1.97).
More recently, Saito et al performed a randomized trial
exploring the effect of low-dose aspirin on future cardiovas-
cular events in type 2 diabetes patientswhowere followed-up
for a median period of 10.3 years.21 In agreement with pre-
vious evidence, low-dose aspirin was almost ineffective in
lowering the risk of all cardiovascular events (HR, 1.14; 95% CI,
0.91–1.42), nonfatal myocardial infarction (HR, 1.26; 95% CI,
0.70–2.29), and nonfatal ischemic stroke (RR, 1.02; 95% CI,
0.66–1.58), but considerably enhanced the risk of developing
gastrointestinal bleeding (RR, 2.11; 95% CI, 1.06–4.18).

Relationship between Aspirin in Primary Prevention
and in Risk of Bleeding
Unlike data reported on cardiovascular outcomes, the evi-
dence that primary prevention of cardiovascular disease
with aspirin may be associated with a substantial risk of
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bleeding is more obvious and consistent throughout the
recent scientific literature.

In the meta-analysis of Sutcliffe et al,14 patients receiving
aspirin were found to have a substantially higher risk of
developing gastrointestinal bleeding (RR 1.37; 95% CI 1.15–
1.62), major bleeding (RR 1.62; 95% CI, 1.31–2.00), and even
hemorrhagic stroke (RR 1.38; 95% CI, 1.01–1.82).

Whitlock et al meta-analyzed the results of 10 cardiovas-
cular disease primary prevention trials, totaling 103,787
subjects randomized to receive aspirin or standard therapy,
and who were followed-up for a median period of 6 years.22

Overall, the risk of gastrointestinal bleeding was found to be
substantially enhanced in patients taking aspirin (OR, 1.59;
95% CI, 1.32–1.91), while that of intracranial bleeding dis-
played a higher but nonsignificant trend in patients taking
aspirin compared with those who did not receive the drug
(OR, 1.27; 95% CI, 0.98–1.66).

In the updated meta-analysis of Raju et al,17 aspirin usage
for primary prophylaxis of cardiovascular disease was found
to be associated with a significantly higher risk of major (RR,
1.66; 95% CI, 1.41–1.95), gastrointestinal (RR, 1.37; 95% CI,
1.15–1.62), and intracranial (RR, 1.36; 95% CI, 1.01–1.82)
bleeding.

In themeta-analysis of Lei et al,18 aspirin usewas found to
considerably enhance the risk of hemorrhagic stroke (OR,
1.32; 95% CI, 1.04–1.68), and this risk also appeared margin-
ally higher when the analysis was limited to apparently
healthy individuals (OR, 1.35; 95% CI, 1.05–1.75).

Relationship between Aspirin in Primary Prevention
and Cumulative Death
In the meta-analysis of Whitlock et al,22 overall all-cause
mortality was found to be slightly but significantly lower in
patients taking aspirin (OR, 0.94; 95% CI, 0.88–0.99). Iden-
tical results were published in another later article from the
same team of authors,15 although it was also emphasized
that this favorable effect was no longer statistically signifi-
cant when the analysis was limited to trials based on low-
dose aspirin (i.e., < 100mg/day; RR, 0.95; 95% CI, 0.89–1.01).

Interesting evidence also emerged from the meta-analysis
published by Lotrionte et al.16 Although the risk of all-cause
death was very marginally (but significantly) lower in patients
taking aspirin (RR, 0.94; 95% CI, 0.88–0.99), no clear dose–
response could be noted when a subgroup analysis was per-
formedondifferentdoses (<100mg/day:RR, 0.95;95%CI, 0.87–
1.03; 100 mg/day: RR, 0.92; 95% CI, 0.80–1.05; > 100 mg/day;
RR, 0.93; 95% CI, 0.84–1.02).

In the updated meta-analysis of Raju et al,17 no statisti-
cally significant favorable effect was noted on all-cause
mortality (RR, 0.94; 95% CI, 0.89–1.00).

In the meta-analysis of Kunutsor et al,19 the use of aspirin
was not effective to reduce all-causemortality (RR, 0.94; 95%
CI, 0.83–1.05).

Relationship between Aspirin in Primary Prevention
and Cancer Incidence or Mortality
In the meta-analysis of Whitlock et al,22 both cancer inci-
dence (RR, 0.98; 95% CI, 0.93–1.04) and mortality (RR, 0.96;

95% CI, 0.87–1.06) were found to be similar in patients taking
aspirin or not.

Chubak et al performed ameta-analysis of 20 randomized
controlled trials and 4 individual-patient datameta-analyses
on the relationship between regular use of aspirin as primary
and secondary prevention of cardiovascular disease,23 and
reported that both overall cancer incidence (RR, 0.98; 95% CI,
0.93–1.04) and mortality (RR, 0.96; 95% CI, 0.87–1.06) were
similar in people taking aspirin versus control groups. A
favorable outcome was only seen for colorectal cancer,
wherein aspirin usage was associated with a 40% lower
incidence (RR, 0.60; 95% CI, 0.47–0.86) and 33% lower
mortality (RR, 0.67; 95% CI, 0.52–0.86), an effect that was
especially evident 10 to 19 years after aspirin initiation.

In the meta-analysis published by Lotrionte et al,16 neither
cancer incidence (RR, 0.98; 95%CI, 0.93–1.04) normortality (RR,
0.97; 95% CI, 0.88–1.07) were significantly reduced by aspirin
usage. This effect was consistent across different aspirin doses
regarding both cancer incidence (< 100 mg/day: RR, 1.00; 95%
CI, 0.93–1.06; 100 mg/day: RR, 0.89; 95% CI, 0.77–1.03; > 100
mg/day: RR, 1.02; 95% CI, 0.75–1.39) and cancer death (< 100
mg/day: RR, 0.98; 95% CI, 0.87–1.12; 100mg/day: RR, 0.90; 95%
CI, 0.71–1.13; > 100 mg/day: RR, 1.00; 95% CI, 0.80–1.26).

In a subsequent meta-analysis published by Elwood et al,
including results of 5 randomized trials and 42 observational
studies on low-dose aspirin administration (i.e. < 100 mg/
day) in patients diagnosed with cancer,24 aspirin usage was
associated with 17% lower cumulative mortality (HR, 0.83;
95% CI, 0.76–0.90) from three types of frequent cancers
(colorectal, breast, and prostate). However, these effects
were especially evident in patients with colorectal (HR,
0.80; 95% CI, 0.70–0.92) and prostate (HR, 0.89; 95% CI,
0.79–0.99) cancers, but not in those with breast cancer
(HR, 0.87; 95% CI, 0.69–1.09).

More recently, Qiao et al performed ameta-analysis of 218
observational studies,25 and concluded that the use of aspirin
was associated with a significant lower risk of any type of
cancer (RR, 0.89; 95% CI, 0.87–0.91). Although the definition
of aspirin usage was extremely heterogeneous, the major
protective effect against the risk of developing malignancies
especially concerned esophageal (RR, 0.75; 95% CI, 0.62–
0.89), gastric (RR, 0.75; 95% CI, 0.65–0.86), colorectal (RR,
0.79; 95% CI, 0.74–0.85), pancreatic (RR, 0.80; 95% CI, 0.68–
0.93), ovarian (RR, 0.89; 95% CI, 0.83–0.95), endometrial (RR,
0.92; 95% CI, 0.85–0.99), breast (RR, 0.92: 95% CI, 0.88–0.96),
and prostate (RR, 0.94; 95% CI, 0.90–0.99) cancers.

Conclusion

Although a significant heterogeneity was found in several
meta-analyses (the definition of aspirin usage was extremely
heterogeneous across different trials, mostly ranging between
75 mg and 1.2 g per day), the current published evidence on
aspirin use as primary prevention for cardiovascular disease
suggests that the harms may be larger than the benefits,
especially in the elderlygeneral population (►Table 1). Overall,
the impact on all-cause mortality was found to be largely
heterogeneous, with somemeta-analyses showing a modestly
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decreased risk in patients taking aspirin,15,16,22 others report-
ing no effects,17,19 and the very recent randomized trial of the
ASPREE Investigator Group even displaying a 14% higher risk of
all-cause death in the aspirin cohort.11 Regarding cardiovas-
cular disease, the most favorable impact could be noticed for
MACE,withmostmeta-analyses14,16,17,19 (but not the study of
theASPREE InvestigatorGroup),12 reporting adecreased risk in
people receiving aspirin. However, this apparent benefit does
not translate into tangible benefits on reducing the risk of
cardiovascularmortality,12,15,17,19or ischemic stroke,12,15,17,19

which appears constantly unaffected by the use of aspirin in all
published studies, except in the meta-analysis of Lei et al.18 A
modest favorable effect of aspirin in decreasing the risk of
myocardial infarctionwasnoted in twometa-analyses,15,17but
not in other two meta-analyses,14,19 nor in the randomized
trial of the ASPREE Investigator Group.12

The potential impact of aspirin on future cancer risk also
appears largely heterogeneous, wherein one meta-analysis
reported a lower risk,25 other meta-analyses failed to report
a significant effect,16,22,23 while the randomized trial of the
ASPREE Investigator Group even reported a 31% increased risk

of developing malignancies, especially colorectal cancer
(►Table 2).13 Similar conclusions can be made for cancer-
related mortality, since only one meta-analysis reported a
decreased mortality in patients taking aspirin,24 while this
finding could not be replicated in the others.16,22,23 Unlike
these endpoints, the bleeding risk of patients receiving aspirin
for primary prevention of cardiovascular disease was found to
be consistently increased in all published studies.12,14,17,22 In
only one meta-analysis was aspirin treatment not associated
with intracranial bleeding,22whereas such riskwas found tobe
significantly increased in the remaining reports,14,17,18 as well
as in the randomized trial of the ASPREE Investigator Group.12

Regarding aspirin dosages, no major benefits (or harms) could
be observed in studies analyzing the effect of low-dose aspirin
(►Table 3).

Taken together, the data reported in recent meta-analyses,
combinedwith thefindings of the ASPREE Investigator Group,
would lead us to conclude that aspirin, as used for primary
prevention of cardiovascular disease, does not provide clear
benefits, either in terms of reducing all-cause and cardiovas-
cularmortality, or for lowering theriskof future cardiovascular

Table 3 Summary of epidemiological data in studies comparing different aspirin doses for primary prevention of cardiovascular
disease in the general population

Endpoint Lotrionte et al16 Guirguis-Blake et al15

< 100 mg/d 100 mg/d > 100 mg/d All doses < 100 mg/d

Mortality RR, 0.95
(95% CI, 0.87–1.03)

RR, 0.92
(95% CI, 0.80–1.05)

RR, 0.93
(95% CI, 0.84–1.02)

RR, 0.94
(95% CI, 0.89–0.99)

RR, 0.95
(95% CI, 0.89–1.01)

MACE RR, 0.86
(95% CI, 0.76–0.97)

RR, 1.02
(95% CI, 0.85–1.24)

RR, 0.80
(95% CI, 0.72–0.89)

RR, 0.94
(95% CI, 0.86–1.03)

RR, 0.97
(95% CI, 0.85–1.10)

Cancer
incidence

RR, 1.00
(95% CI, 0.93–1.06)

RR, 0.89
(95% CI, 0.77–1.03)

RR, 1.02
(95% CI, 0.75–1.39)

� �

Cancer death RR, 0.98
(95% CI, 0.87–1.12)

RR, 0.90
(95% CI, 0.71–1.13)

RR, 1.00
(95% CI, 0.80–1.26)

� �

Intracranial
bleeding

RR, 1.17
(95% CI, 0.84–1.63)

RR, 1.32
(95% CI, 0.63–2.73)

RR, 1.57
(95% CI, 0.89–2.77)

� �

Gastrointestinal
bleeding

RR, 1.60
(95% CI, 1.29–1.99)

RR, 1.13
(95% CI, 0.44–2.91)

RR, 1.59
(95% CI, 1.02–2.48)

� �

Abbreviations: 95% CI, 95% confidence interval; MACE, major adverse cardiovascular events; RR, relative risk.

Table 2 Summary of epidemiological data on colon cancer in studies comparing aspirin and placebo in primary prevention of
cardiovascular disease in the general population

Study Type of study Total number
of patients

Incidence Mortality

Chubak et al23 Meta-analysis 8,282 on aspirin and
5,751 on placebo

123 on aspirin and
152 on placebo
(RR, 0.60; 95% CI,
0.47–0.76)

119 on aspirin and 121 on placebo
(RR, 0.67; 95% CI, 0.52–0.86)

Elwood et al24 Meta-analysis N/A � N/A (HR, 0.80; 95% CI, 0.70–0.92)

Qiao et al25 Meta-analysis N/A � N/A (RR, 0.79; 95% CI, 0.74–0.85)

McNeil et al13 Randomized,
double-blind,
placebo-controlled trial

9,525 on aspirin and
9,589 on placebo

� 35 on aspirin and 20 on placebo
(HR, 1.31; 95% CI, 1.10–1.56)

Abbreviations: 95% CI, 95% confidence interval; HR, hazard ratio; N/A, not available; RR, relative risk.
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events. The impact on the risk of developing cancer also
remains questionable, even for colorectal cancers, as recently
shown by the evidence provided by the ASPREE Investigator
Group. On the other hand, these uncertain benefits seem
counterbalanced, probably completely overwhelmed, by an
increased risk of developing major bleeding, especially from
the gastrointestinal tract.
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