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Until recently, aspirin was recom-
mended by most guidelines for the
primary prevention of cardiovascu-

lar events in people with diabetes. Rec-
ommendations were primarily based on
indirect evidence from large trials of pop-
ulations at high risk of cardiovascular (CV)
events. Evidence supporting the efficacy of
aspirin therapy in trials of diabetic subjects
only is scant. A previous meta-analysis on
the efficacy of antiplatelet therapy in the
prevention of major CV events found a
clear benefit of aspirin overall, but no
statistically significant benefit in the sub-
group of people with diabetes. No signif-
icant reduction in the risk of major CV
events with low dose aspirin compared
with placebo was found in three additional
trials published after that meta-analysis.
New meta-analyses incorporating the re-
sults of more recent trials agree in indicat-
ing that the use of aspirin is associated
with a 10% reduction in the risk of major
CV events, with no significant effect on
CV or all-cause mortality. A differential
sex effect is also suggested. The lower-
than-expected benefits of antiplatelet
therapy make particularly important the
evaluation of the risk-benefit balance.
Aspirin use is associated with an excess
risk of major bleedings of one or two cases
for 1,000 individuals treated for 1 year.
Such a risk is even higher in the real world
setting, exponentially increases with age
and is probably increased in the presence
of diabetes. Given the currently available
limited evidence, it seems reasonable to
suggest aspirin treatment only for patients

with a 10-year risk .15%, and without
contraindications for aspirin.

CV disease (CVD) is the leading cause
of morbidity and mortality in patients
with diabetes (1). In addition to the con-
comitant presence of multiple classical
CV risk factors that increase atherothrom-
botic risk (2), diabetes is a “prothrom-
botic state” associated with accelerated
atherosclerosis and inflammation that
contribute to the pathogenesis and pro-
gression of vascular complications (3).
For this reason, interventions to block
one or multiple pathways modulating
platelet activation and aggregation pro-
cesses are considered as an essential com-
ponent of diabetes care to reduce ischemic
risk (4).

The use of aspirin for secondary pre-
vention of CV events in patients with cor-
onary or cerebrovascular disease is well
established and is supported by solid evi-
dence from the Antithrombotic Trialists’
(ATT) Collaboration meta-analysis (5).
This meta-analysis found that aspirin
was beneficial in patients with previous
myocardial infarction (MI) or stroke or
transient cerebral ischemia. In these
high risk populations, aspirin decreases
the risk of future events by about one-
fifth.

In contrast, the role of aspirin for
primary prevention of CV events in indi-
viduals with diabetes is controversial, and
the debate has been recently refueled by
the publication of the results of two
randomized clinical trials and several
meta-analyses.

In this review, we will examine the
pros and cons of aspirin use in the pri-
mary prevention setting in individualswith
diabetes.

ASPIRIN FOR PRIMARY
PREVENTION OF CV EVENTS

Con
Until recently, aspirin was recommended
by almost all existing guidelines for the
primary prevention of CV events in peo-
ple with diabetes, although with some
inconsistencies (6). Recommendations
seemed to be mainly based on indirect
evidence extrapolated from large trials of
populations at high risk of CV events, un-
der the assumption that aspirin was effec-
tive in individuals at high CV risk and that
the presence of diabetes undoubtedly
confers an elevated risk of major CVD
events. Though correct in principle, this
reasoning was not supported by solid ev-
idence derived from trials specifically
conducted in people with diabetes (7–
13). In 2002, a meta-analysis (287 trials,
135,000 participants) on the efficacy
of antiplatelet therapy in the prevention
of major CV events found a clear benefit
of aspirin overall (22% risk reduction),
but no statistically significant benefit in
the subgroup of 5,126 participants with
diabetes (7% risk reduction) (14). After
the publication of the meta-analysis, no
significant reduction in the risk of major
CV events with low dose aspirin was
found in a subgroup analysis of the Pri-
mary Prevention Project (10) as well as in
three additional trials (11–13). Results of
the most recent trials have been consid-
ered by some as definite proof on the lack
of aspirin’s efficacy in the primary preven-
tion of CV events (15), but others have
raised claims that data are still incon-
clusive and more trials are warranted
(16,17). The persistence of a substantial
uncertainty was further confirmed by the
publication of twometa-analyses summa-
rizing the results of the trials testing aspi-
rin in individuals with diabetes (18,19).
Overall, aspirin use in primary prevention
was associated with a 10% relative reduc-
tion in the risk of major CV events
(CV death, nonfatal MI, nonfatal stroke),
with no clear effect on CV and overall
mortality. These findings were further
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confirmed by the recent ATTmeta-analysis
(5), based on individual patient data de-
rived from six large primary prevention
trials.

The lower-than-expected benefits of
antiplatelet therapy make it particularly
important to perform a careful evaluation
of the risk-benefit balance. Aspirin use is
associated with an increased risk of in-
tracranial and gastrointestinal bleeding.
The excess risk associated with the use of
low-doses of aspirin is estimated to be one
or two cases of major bleedings for 1,000
individuals treated for 1 year (20). Such a
risk is even higher in the real world setting
(21) and exponentially increases with age,
being particularly elevated in the elderly.
Further, the recent ATT meta-analysis
suggests that diabetes may be associated
with individuals having a 55% higher risk
of gastrointestinal bleeding and a 70%
higher risk of intracranial bleeding com-
pared with individuals without diabetes
(5). Therefore, given the lack of specific
safety data in individuals with diabetes,
the assumption that major side effects
of aspirin are rare should be taken with
caution.

How should we use this information
in clinical practice? From recent studies it
can be estimated that the incidence of
major CV events in people with diabetes
and without prior CV events is between
10 and 20 per 1,000 person-years.
Assuming a relative risk reduction asso-
ciated with aspirin treatment of about
10%, as suggested by the different meta-
analyses, 1,000 people need to be treated
for 1 year to prevent one or two major CV
events. Therefore the expected benefits
might not exceed the risk of major bleed-
ings, particularly among people at low-
intermediate CV risk or among older
patients (aged .70 years) at high risk of
bleeding. One can argue that preventing
one episode of MI or ischemic stroke is
more important than provoking a tran-
sient episode of gastrointestinal bleeding;
on the other hand, the lack of evidence of
benefit of aspirin use on CV mortality
might also suggest that antiplatelet ther-
apy only prevents the less severe forms
of MI or stroke. We are simply missing
too many pieces of crucial information
in order to draw definite conclusions.

The more recent data have also led
scientific societies to review existing
guidelines. Until 2009, the American Di-
abetes Association (ADA) recommended
low doses of aspirin for primary preven-
tion in any individual aged $40 years or
with additional CV risk factors (22). In

2010, the recommendation has been
changed, with the identification of indi-
viduals with a 10-year risk of CVD events
over 10% as candidates for primary pre-
vention. The ADA further specifies that
this includes the vast majority of men
aged .50 years and women aged .60
years with an additional risk factor (23).
The same recommendation was recently
made by a panel convened by the ADA,
the American Heart Association, and the
American College of Cardiology Founda-
tion (24). On the other hand, opposite
conclusions were reached by the Scottish
Intercollegiate Guidelines Network,
which considered existing evidence as in-
sufficient to recommend the use of aspirin
for primary prevention in individuals
with diabetes (25). The Canadian Diabe-
tes Association also acknowledged the
substantial uncertainty surrounding the
role of aspirin, leaving the prescription
of the drug to individual clinical judg-
ment (26).

Pro
Despite the progress in the treatment of
major CV risk factors, diabetes is still
associated with a marked increase in the
risk of CV morbidity and mortality. Ex-
isting epidemiological data are suggestive
of a harmful effect of hyperglycemia on
CVD risk not only for type 2, but also for
type 1 diabetes (27,28). Recent random-
ized trials, as well as the ATT Collabora-
tion meta-analysis, document that the
average 10-year risk of major CV events
in individuals with diabetes without es-
tablished CV disease is around 18%, as
compared with 5% in individuals without
diabetes (5,28). Given the persisting ele-
vated CV risk and the substantially lower
than expected benefits of intensive meta-
bolic and blood pressure control in indi-
viduals with long-lasting diabetes and
advanced atherosclerotic disease (29–
32), all efforts should be devoted to early
and intensive intervention on all known
CV risk factors. Because of the prothrom-
botic state associated with diabetes and
the variety of documented platelet alter-
ations associated with it, antiplatelet ther-
apy is usually considered as a cornerstone
of CVD prevention, and is recommended
by the vast majority of existing guidelines.
Though supported by a strong patho-
physiological rational, the evidence for
the efficacy of aspirin in the primary pre-
vention setting in diabetes is still being
debated. Recently, results of the Japanese
Primary Prevention of Atherosclerosis
With Aspirin for Diabetes trial showed

that, after a median follow-up of 4.37
years, aspirin therapy was associated
with a (nonsignificant) 20% reduction
(hazard ratio 0.80 [95% CI 0.58–1.10])
in the risk of the primary composite end
point, including fatal or nonfatal ischemic
heart disease, fatal or nonfatal stroke,
transient ischemic attack, and peripheral
arterial disease (12). In a subgroup anal-
ysis restricted to individuals aged $65
years, a significant reduction in the inci-
dence of the primary end point was docu-
mented in patients treated with aspirin as
compared with controls (hazard ratio 0.68
[95% CI 0.46–0.99]). Compliance to aspi-
rin therapy at study end was 90%. Amajor
limitation of the study was the inadequate
statistical power, determined by a rate of
events much lower than expected.

The lack of adequate statistical power
also hampered the results of the Preven-
tion of Progression of Arterial Disease
and Diabetes study involving patients
with asymptomatic peripheral arterial
disease (13). The study found no evi-
dence of the benefit of aspirin on CV
events and mortality, despite a baseline
CVD risk in the study population close
to 3% a year. In this trial, the observed
event rate was less than half of the antic-
ipated one and the recruitment of 1,276
patients fell short of the planned 1,600.
Further to this, only 50% of the patients
were still taking aspirin after 5 years.

The results of more recent trials,
pooled with previous evidence in two
meta-analyses (18,19), suggest that over-
all aspirin use reduces the risk of major
CV events by about 10%. Though ofmod-
erate magnitude, this effect would trans-
late into thousands of major CV events
avoided if a large proportion of individu-
als with diabetes were treated. In particu-
lar, data from several trials consistently
show that antiplatelet therapy substan-
tially reduces the risk of MI in men and
is probably beneficial in reducing the risk
of ischemic stroke in women. This differ-
ential sex effect, initially documented in
broader populations (33), has been re-
cently confirmed in individuals with di-
abetes by two meta-analyses (18,19). In
particular, in the meta-analysis by De
Berardis et al. (18) the riskofMIwas reduced
by 43% in men, while a suggestion of ben-
efit for stroke emerged for women, though
statistical significance was not reached.

Based on this differential sex effect,
the U.S. Preventive Services Task Force
has recently updated its guidelines to
encourage men aged 45–79 years to use
aspirin when the potential benefit on MI
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outweighs the potential harm and women
aged 55–79 years when the potential ben-
efits on ischemic stroke outweighs the po-
tential harm (34).

It remains to be established why the
beneficial effect on specific CV outcomes
does not translate into a reduction in CV
mortality. One plausible explanation is
the lack of statistical power of the trials so
far conducted and the need for a longer
follow-up period. As an example, assum-
ing a mortality rate of 1% a year, 25,000
patients need to be followed-up for 10
years in order to detect a relative risk
reduction of 10% (a=0.05; 12b=0.90).

The role of aspirin in the primary
prevention of CV disease in people with
diabetes will probably be clarified by on-
going trials, involving overall more than
20,000 individuals with diabetes (Table 1).
The large number of events and partici-
pants should allow adequately powered
subgroup analyses for specific popula-
tions such as elderly patients, women, or
people with different severity of diabetes.

CONCLUSIONS—As clearly docu-
mented by the existing debate and the
divergent conclusions of recent guide-
lines, the role of aspirin for the primary
prevention of CV events in individuals
with diabetes is far from being elucidated.
Ongoing trials are expected to make a
great contribution in clarifying whether
and for whom antiplatelet therapy is
effective in preventing major CV events.
Meanwhile, a better understanding of the
pathophysiological mechanisms involved
in the response of platelets to aspirin,
especially in diabetes, may also contribute
to the identification of those who are
more likely to benefit from antiplatelet
treatment. In particular, it remains to be
established whether diabetes represents a
specific case of “aspirin resistance,” re-
lated to accelerated platelet turnover
making the 24-h dosing interval inade-
quate to completely suppress platelet
COX-1 (35). Furthermore, to what extent
additional factors, such as poor metabolic
control, degree of insulin resistance, or
duration of diabetes could play role in
modulating platelet response to aspirin
remains a key priority for our future re-
search agenda in diabetes and CV diseases
(3). The safety profile of aspirin in indi-
viduals with diabetes also needs to be
evaluated with greater attention to the
real world setting. Randomized clinical
trials are often inadequate to provide reli-
able information on safety (36,37), and
observation of very large populations is T
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needed to better estimate the risk profile
in different patient subgroups.

In conclusion, while awaiting the
results of new studies, we believe that
aspirin is not indicated for individuals
with a 10-year risk below 10%, although
the decision to prescribe it in individuals
with a moderate risk (i.e., 10–15%) must
be made on an individual patient basis
after careful evaluation of the balance be-
tween the expected benefits and the signif-
icant risk of major bleeding. Finally, given
the currently available limited evidence, it
seems reasonable to suggest that patients
at high intermediate risk (i.e.,.15%) and
higher, and without contraindications for
aspirin, probably warrant treatment.
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