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Cardiovascular disease is the leading cause of morbidity
and mortality in our societies (1). The rupture of an
atherosclerotic plaque may result in the creation of a
thrombus that can generate an acute infarction (2).

A drug with an intense antiplatelet effect would have a
significant impact in morbi-mortality. In this context, low
dose aspirin (LDA) has been the cornerstone for treatment
of coronary artery disease during the last 35 years. LDA has
been an example of the success of translational research.
Starting with the publication of its pharmacodynamics,
thromboxane (TX) B2 inhibition, to a large number of
adequately sized, placebo-controlled clinical trials (3).

The effectiveness of LDA in clinical practice is based on
several studies that have shown the saturability of LDA in
the general population, even with doses of 30-40 mg/day
and the dose dependence of its side effects (mainly bleeding
complications).

LDA has been evaluated in a large number of clinical
trials from healthy persons (primary prevention) to high-
risk patients presenting an acute myocardial event or an
acute cerebrovascular event (secondary prevention).

Regarding the secondary prevention of cardiovascular
disease, the evidence of LDA is solid. The proportional
reduction of events was not different between primary
and secondary randomized trials (4), but the absolute risk
reduction was higher in secondary vs. primary prevention.
LDA reduced vascular mortality, yielding a reduction of
1% of acute coronary events. LDA significantly reduced
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the aggregate of all strokes in the secondary prevention
randomized trials and also was able to reduce a 10%
reduction in total mortality (4).

Regarding the primary prevention of cardiovascular
events, the Anti-Thrombotic Trialists (ATT) included the
first six primary-prevention trials (4-10). LDA induced
a significant reduction in cardiovascular events (stroke,
myocardial infarction or vascular death) of 0.06% per year.
This result was mainly the effect of a reduction in nonfatal
myocardial infarction of 0.05 per year. Stroke and vascular
mortality were not reduced. On the other hand, LDA
treatment increased gastrointestinal bleeds of 0.04 per year.
Another important point showed by this meta-analysis was
that risk factors for coronary events are also risk factors for
bleeding.

In the current situation where the modifiable risk factors
are treated more aggressively (active life styles, cholesterol
control or use of statins, smoke cessation, obesity control,
hypertension and drug prescription, optimal treatment of
diabetes mellitus (DM), heart failure and atrial fibrillation)
the absolute benefits and hazards of LDA versus previous
interventions are likely to be approximately evenly balanced.

With these premises, The Japanese Primary Prevention
of Atherosclerosis with Aspirin for Diabetes (JPAD) trial
was a randomized, open-label trial with the objective to
evaluate if LDA was able to reduced cardiovascular events in
Japanese patients with type 2 DM and without pre-existing
cardiovascular disease (11). Previous subgroups analysis
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Table 1 Effect of different approach to the statistical analysis of the JPAD?2 trial regarding the primary outcome and bleeding complications

Clinical effect Analysis per-protocol

Analysis on intention-to-treat

Effect of LDA
Gastrointestinal bleeding

Hemorrhagic events

HR =1.14; 95% Cl, (0.91-1.42)
12/992 (1.2%) vs. 12/1,168 (1%); P=0.7
48/992 (5%) vs. 64/1,168 (5%); P=0.5

HR =1.01; 95% Cl, (0.82-1.25)
25/1,262 (2%) vs. 12/1,277 (0.9%); P=0.03
80 (6%) vs. 67 (5%); P=0.2

JPAD, Japanese Primary Prevention of Atherosclerosis with Aspirin for Diabetes; LDA, low dose aspirin.

had evaluated the effect of LDA in DM with divergent
results (4,6,9,12).

Two thousand five hundred thirty-nine patients were
randomly allocated to receive LDA or no aspirin. The
conclusion of this study published in 2008 was that LDA
once a day was not able reduce the risk of cardiovascular
events in this population. Interestingly, the haemorrhagic
complications (stroke and gastrointestinal) were not
significantly different between both groups (11). The ratio
of cardiovascular events in this study was low, probably
due to a lower incidence of cardiovascular disease in this
Japanese population (lower body mass index among others
modifiable factors).

Four meta-analysis published in the last years included
patients of higher risk (periphery artery disease and/or
diabetes) based in three additional trials. These meta-
analyses concluded that LDA was not able to reduce
significantly the incidence of stroke, cardiovascular and all-
cause mortality and coronary heart disease (9,12-16). Some
authors have argued that to effect of heterogeneity, these
results are not comparable to what has been previously
published by the AT'Ts (9,11,12).

After the end of the JPAD study, the patients were
followed until 2015 and the results (JPAD2) of this
research is here commented as editorial. The primary end
points were cardiovascular events (fatal and not fatal), the
same in the first study published in 2008. Haemorrhagic
complications, gastrointestinal bleeding and haemorrhagic
stroke were also evaluated. The analysis was performed
as per-protocol cohort. Analyses on an intention-to-treat
cohort were also performed (17).

The follow-up was more than 10 years for the JPAD2 vs.
4.37 years for the JPAD. Sixth-four percent of the original
patients were followed throughout the study and the
conclusion was that LDA was not able reduce cardiovascular
events in the per-protocol cohort. Adjusted Multivariable
Cox proportional hazard model showed the same results.
The incidence of gastrointestinal bleeding was doubled in
the LDA vs. the placebo group.
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The interest of JPAD2 trial was that there is no study
analysing the effect of aspirin in a population of DM with
such a long follow-up. Other trial, like the Women’s Health
Study present a follow-up of 10 years, but the prevalence of
DM was less than 3%.

Some limitations should be acknowledge, like the fact
that we cannot consider this publication as a randomized
controlled trial, but an observational continuation of a
randomized trial.

It should be noted that the authors modified the
definition of a bleeding event. In the JPAD trial, a
significant bleeding event was considered as the composite
of haemorrhagic stroke and severe GI bleeding. In the
JPAD?2 study, all haemorrhagic events (gastrointestinal
bleeding, haemorrhagic stroke, and bleeding from any
other sites) were considered bleeding events. If we analyse
the data of JPAD2 in the per protocol cohort, the number
of GI bleeding in the LDA group is limited to 12 episodes
(1.2%), and the same number in the group of non-LDA
(1%), P=0.7. In the same way, if we annotate all GI bleeding
events of the JPAD, we observe 12 events in the LDA
group vs. 4 in the non-LDA group. In this case, the primary
analysis based on the per-protocol principle vs. intention-
to-treat has the same result, but it is not the case when
we analyse the GI bleeding complications and also if we
modify the definition of bleeding (7able 1). In resume, the
authors maintained the end point and the interpretation
(per-protocol) but changed the definition of GI and the
interpretation of the bleeding complications (intention-to-
treat).

The justification of these findings is based in an increase
platelet turnover in the DM population (18-20). The
duration of platelet COX-1 inhibition is shortened, with
a probably recovery of the platelet capacity to synthesize
TXA2 during the 24 h dosing interval. In this context, it has
been recommended to prescribe aspirin twice per day in this
population. In the obese population, a higher degradation
and a decrease absorption is probably present, resulting in
a lower concentration of the drug and secondary a lower
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Table 2 Eight steps to optimize de use of LDA and decrease the
risk of bleeding in the primary prevention of cardiovascular disease
in patients with DM

Evaluate both the coronary artery disease and bleeding risk
[CV/Gl risk calculator (25)]

Control of modifiable risk factors and reduce the risk of
interactions with other drugs: avoid co prescription ibuprofen,
naproxen

Gastroprotection with proton pump inhibitor if high risk of upper
Gl bleeding

Co-therapy with a gastroprotective drug if high risk of upper GI
bleeding (proton pump inhibitor)

Change of aspirin for other antiplatelet agent if contraindication
(clopidogrel)

Evaluate individually each case before the interruption of LDA
Evaluate family history of colorectal cancer
Discuss openly with the patient regarding patient’s interest

Evaluation of the indication of the aspirin and co-therapy in
each visit

LDA, low dose aspirin; DM, diabetes mellitus; CV, cardiovascular;
Gl, gastrointestinal.

inhibition of COX-1 enzyme. It should be noted that in
many cases, both mechanism can be present at the same
time due to the high incidence of obesity in DM patients.

As commented before, due to the fact that the modifiable
risk factors are treated more aggressively the incidence of
cardiovascular events is very low. In this context the number
of patients needed to find differences between groups should
be much higher than the studies performed 30 years ago.

These results are in the same direction of other three
randomized trials (9,12,17). LDA was not able to reduce the
risk of cardiovascular events in any subgroups of patients
divided by sex, with or without DM or in the total group
of patients with high risks factors of cardiovascular disease.
With all these data, the level of evidence (LOE) of LDA in
the recent guidelines is LOE C or expert consensus LOE E,
and only in high risk patients (21).

It should be noted the effect of LDA in the
prevention of cancer. Three meta-analyses showed
the effect of LDA in the prevention of cancer (22-24).
LDA treatment reduced risk of cancer with distant
metastasis, mainly due to a reduction of adenocarcinomas
linked to metastatic disease (20). These publications point
that LDA would be able to help in treatment of cancers and
to prevent metastasis.
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To help the clinician to optimize the use of LDA, Table 2
that shows eight strategies to optimize de use of aspirin and
decrease the risk of bleeding in the primary prevention of
cardiovascular disease in patients with DM.

In conclusion, in this study even in patients with
atherosclerotic risk factors and DM, LDA was unable to
show any benefit in primary prevention of cardiovascular
events. The number of GI bleeding events is higher, but
if we analyse it in relation to the per protocol cohort, the
bleeding incidence is the same. On the other hand, some
evidence points that LDA may be of benefit in prevention of
colorectal cancer. Through analysis of this study and other
primary prevention ongoing trials such as ACCEPT-D,
ASCEND, ARRIVE, ASPREE, the scientific community
will eventually be able to determine the overall benefit of
aspirin in primary prevention of adverse health-related
events.
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