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Introduction

Cardiovascular disease (CVD), which includes
coronary heart disease (CHD) and stroke, is by
far the leading cause of death in most developed
countries and is rapidly becoming the leading
cause of death in the world. This alarming and
potentially avoidable situation results mainly
from major increases in cigarette smoking, obe-
sity, and physical inactivity in both developed
and developing countries [1]. In this context,
the availability of an adjunctive drug therapy
that is readily available at low cost represents a
desirable possible option which requires a reli-
able totality of evidence that includes large-scale
randomized trials designed to test the hypothesis.
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The totality of evidence on aspirin in a very
wide range of high-risk patients supports its rou-
tine prescription by health-care providers to
decrease their risks of subsequent occlusive
CVD events, but, in low-risk primary prevention
subjects, the absolute benefits on occlusion may
not outweigh the absolute risks on bleeding [2].

In this chapter, we review the benefits and
risks of aspirin in high-risk secondary and
primary prevention patients as well as moderate-
and low-risk primary prevention subjects.
We quantitate the relative and absolute benefits
on various manifestations of occlusive vascular
diseases as well as the relative and absolute risks
on gastrointestinal and bleeding consequences.
Although aspirin is available in many countries
over the counter, its utilization to treat and pre-
vent chronic conditions such as cardiovascular
disease should be based on an individual judg-
ment of the responsible clinician that weighs the
absolute benefits against the absolute risks.

Aspirin and Its Beneficial Effects
on Occlusive CVD Events

Who Does Need Aspirin?

How Much Is the Magnitude

of the Benefit?

In secondary prevention of CVD, the Anti-
thrombotic Trialist’s Collaboration performed
the most comprehensive, worldwide meta-
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analysis of 195 randomized trials of antiplatelet
therapy, principally with aspirin, among more
than 135,000 high-risk patients with prior evi-
dence of cardiovascular disease, including prior
or acute myocardial infarction, prior or acute
stroke, or transient ischemia attacks, and other
high-risk groups such as unstable angina, chronic
stable coronary disease, and peripheral artery
disease, as well as patients with coronary artery
bypass grafts or percutaneous coronary
interventions [3]. Aspirin produced a statistically
significant and clinically important 22 % reduc-
tion in risk of subsequent vascular event. In this
wide range of patients with prior cardiovascular
disease, there were absolute reductions of
approximately 36 vascular events per 1000
patients with a prior myocardial infarction
treated for a mean of 27 months, 36 events per
1000 patients with a previous stroke or transient
ischemic attack treated for 29 months, and
22 events per 1000 patients with other high-risk
conditions treated for 22 months. With respect to
dose of aspirin, in indirect comparisons as well as
direct comparisons in three trials testing this
hypothesis, there were no significant differences
in efficacy or safety between doses of
75-150 mg/day and 160-325 mg/day. In addi-
tion, the most plausible mechanisms of aspirin
are on thrombosis and statins on atherosclerosis,
suggesting that the benefits of both drugs used
simultaneously would be additive [4]. Impor-
tantly, relevant information on this hypothesis
was generated from a meta-analysis of
randomized trials of statins in secondary preven-
tion which aspirin was used in varying
frequencies. In this meta-analysis, the combina-
tion of aspirin and statins conferred, at the very
least, additive clinical benefits than either agent
alone on myocardial infarction, occlusive stroke,
and death from cardiovascular disease. In fact,
the probability that the benefits were greater than
just additive was 92 %. Finally, these benefits
were apparent in the two largest individual trials,
namely, LIPD and CARE, that comprised this
meta-analysis [5].

With respect to aspirin given during acute
myocardial infarction, the Second International
Study of Infarct Survival (ISIS-2) randomized
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17,187 patients within 24 h on onset of their
symptoms of acute myocardial infarction in a
2 x 2 factorial design to aspirin (162.5 mg),
streptokinase (SK) (1.5 million units), both
active treatments, or both placebos [6]. At
35 days, the primary prespecified endpoints of
total mortality were reduced to 23 % by aspirin,
25 % by SK, and 42 % by aspirin and SK
together. For aspirin, the mortality benefits were
similar regardless of whether administration was
within 1 h or up to 24 h after onset of symptoms
of acute MI. In contrast, those treated within 6 h
with SK had a 30 % reduction in mortality and
with SK and aspirin a 52 % reduction. Among
those assigned at random to aspirin, there were
statistically significant and clinically important
reductions in vascular deaths of 23 %, nonfatal
reinfarction of 49 %, and nonfatal stroke of
46 %. Major bleeds requiring transfusions were
similar in the aspirin and placebo groups (0.4 %).
After 35 days of treatment with aspirin, there
were no excess risks of cerebral hemorrhages
and only a slight increase in major bleeds.
In terms of absolute risk reductions of vascular
events, there was an avoidance of 38 events per
1000 patients with an acute myocardial infarc-
tion treated for one month [6].

In acute occlusive stroke, there are two land-
mark trials of aspirin. In each trial, occlusive
stroke was initially diagnosed by the responsible
clinician and subsequently confirmed by CT
scanning. The International Stroke Trial (IST)
randomized 19,435 patients to 300 mg aspirin
daily or open control [7]. The Chinese Acute
Stroke Trial (CAST) randomized about 20,000
patients to 160 mg aspirin daily or placebo
[8]. Each showed benefits, and a meta-analysis
showed a statistically significant and clinically
important 11 % reduction in vascular events as
well as nonfatal stroke and vascular deaths.
In terms of absolute risk reductions, for every
1000 patients with acute occlusive stroke, treat-
ment with aspirin avoided nine vascular events.
Thus, for all patients with acute occlusive stroke,
aspirin should be administered promptly and
continued long term [7, 8].

As regards primary prevention, the
Physician’s Health Study was the first to
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demonstrate a statistically significant benefit of
aspirin on first myocardial infarction in 22,071
apparently healthy men [9, 10]. Since that time,
there have been five additional major trials in
men and women which comprise over 90,000
subjects. A comprehensive meta-analysis of
these six major primary prevention trials using
individual participant data provided more reli-
able comparison of the benefits and risks of aspi-
rin in apparently healthy people. While all four of
the proportional reductions in major coronary
events and in ischemic stroke in the primary
and in the secondary prevention trials were simi-
lar to each other, vascular mortality was not
significantly reduced in the primary prevention
trials. Since the numbers of fatal events were far
smaller in the primary prevention trials, a pro-
portional reduction comparable with that in the
secondary prevention trials could not be
excluded. Regardless of the similarities in pro-
portional reductions, the absolute benefits of
aspirin are far smaller in the primary than in the
secondary prevention trials due to the far lower
absolute risks of the apparently healthy
subjects [11].

In the primary prevention trials, there were no
significant modifications of the benefits of aspirin
by age, smoking history, blood pressure, total
cholesterol, body mass index, history of diabetes,
or sex. In addition, an earlier suggestion that the
beneficial effects of aspirin in primary prevention
might differ between men and women has not
been supported by the more robust data from the
secondary prevention trials [12].

In primary prevention, aspirin reduces risk of
a first myocardial infarction, but the data on
stroke and vascular deaths remain inconclusive.
In addition, the average absolute risk of subjects
randomized in the primary prevention trials was
so low that it is not possible to get reliable
estimates of the benefit-to-risk ratio in primary
prevention in subjects at moderate risk. Nonethe-
less, to maximize the benefit-to-risk ratio in pri-
mary prevention, most current guidelines
recommend that aspirin be given to those above
a certain level of absolute risk at baseline. These
guidelines implicitly assume, perhaps errone-
ously, that risks of bleeding remain constant
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and that the GI risk in all individuals is similar.
While the currently available trial results could
well help inform appropriate individual clinical
judgments on use of long-term aspirin, they do
not seem to justify general guidelines advocating
the routine use of aspirin in all apparently healthy
individuals above a moderate level of risk of
coronary heart disease. The ongoing trials in
moderate- to high-risk primary prevention may
facilitate a reliable benefit-to-risk ratio of aspirin
in primary prevention among subjects at moder-
ate risk [11]. Nobody would disagree that a non-
fatal myocardial infarction or stroke is more
likely to be disabling than a nonfatal bleed, but
any judgment about the use of aspirin in primary
prevention should be made on an individual clin-
ical basis. Thus, in primary prevention, at pres-
ent, the appropriate and judicious use of aspirin
by clinicians based on individual -clinical
judgments that weigh the absolute benefits on
first myocardial infarction against the absolute
risks of the drug will avoid premature morbidity
and possibly mortality from cardiovascular
disease.

Aspirin and Risks of Bleeding
in the Gastrointestinal Tract

Extent of the Damage to Upper
and Lower Gl Tract: How much Is
the Risk? Who Is at Risk?

Due to its antiplatelet effect, aspirin increases the
risk of bleeding in different organs and systems.
A recent meta-analysis with data from 31 trials
reporting on any bleeds showed a significantly
increased risk of bleeding using low-dose aspirin
compared with controls (OR, 1.54; 95 % CI,
1.36-1.74; P < .001). Seventy one individuals
(95 % CI, 63-90) had to be treated to harm (NNH
value) a patient with any bleed. The incidence
rate difference was 8.1 (95 % CI, 4.0-12.2) per
1000 person-years. The authors also found an
association between dose of aspirin and
increased risks of bleeding (B coefficient, 0.60;
95 % CI, 0.18-1.02; P = .004) and also an
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increased risk for hemorrhagic strokes (92 vs. 56;
Peto OR, 1.67; 95 % CI, 1.12-2.48; P = .008;
12 = 21 %) [13].

The most frequent site of significant bleeding
events associated with aspirin treatment occurs in
the GI tract. Aspirin induces a wide spectrum of
adverse events in GI tract, including symptoms
without lesions to bleeding from the upper and
lower GI tract, although the most common cause
is peptic ulcer bleeding. Upper GI symptoms
include those related to gastroesophageal reflux
and dyspepsia which can be present in up to
15-20 %  of  patients  taking  aspirin
[14, 15]. These symptoms are associated with
decreased adherence or even aspirin therapy
discontinuation as high as 50 %, which is
associated with a threefold increased risk of CV
events. Clinical symptoms are not predictive of
the presence of mucosal damage. Endoscopic-
controlled studies have shown that most patients
taking aspirin have gastroduodenal erosions.
However, the incidence of ulcers is lower
[16, 17]. A study of 187 patients taking aspirin
without gastro-protectant drugs showed an ulcer
point prevalence of 11 % (95 % CI 6.3-15.1 %)
and projected a yearly ulcer incidence of 28 %.
Only 20 % of patients with ulcer had dyspeptic
symptoms, not significantly different from
patients without ulcer [14].

It is estimated that aspirin use is associated
with a two—fourfold increase in symptomatic or
complicated ulcers [13, 18]. The estimated aver-
age excess risk is five cases per 1000 aspirin
users per year [19]. A meta-analysis of
33 RCTs involving 87,581 individuals with
338,735 person-years of follow-up evaluation
[13] found an increased risk of any GI bleeds
with low-dose aspirin use (OR, 1.31; 95 % CI,
1.21-1.42; P < .001), translating into an NNH
of 166 (95 % CI, 125-250; IRD, 2.1; 95 % CI,
0-4.7 per 1000 person-years). Neither fatal GI
bleeds (OR, 0.94; 95 % CI, 0.47-1.87; P = .87)
nor fatal hemorrhagic strokes (33 vs. 23; Peto
OR, 1.42; 95 % CI, 0.84-2.41) were associated
significantly with aspirin use. Observational
studies have reported in general higher-risk
estimates of upper GI bleeding [20, 21].
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Another meta-analysis of individual partici-
pant data in six primary prevention trials
(95,000 individuals at low average risk) and
16 secondary prevention trials (17,000
individuals at high average risk) [11, 22] found
in primary prevention studies a small increase in
hemorrhagic stroke with aspirin treatment
vs. placebo (0.04 %vs. 0.03 %, p = 0.05), with
no significant differences in vascular mortality
(0.19 % vs. 0.19 % per year, p = 0.7). Aspirin
allocation increased major gastrointestinal and
extracranial bleeds (0.10 %vs. 0.07 % per year,
p < 0.0001). In this study, the main risk factors
for coronary disease were also risk factors for
bleeding. In the secondary prevention trials, aspi-
rin allocation was not associated with that
increase in hemorrhagic stroke. Aspirin
increased major gastrointestinal and other
extracranial bleeds by about half in the primary
prevention trials (0-10 % vs. 0.07 % per year;
RR 1-54 [1.30-1-82], p < 0.0001). The excess
risk was mainly due to nonfatal bleeds, perhaps
by chance. In secondary prevention trials, there
was an excess of major bleeds among aspirin-
treated patients (RR 2-69 [1.25-5.76], p = 0.01)
(Table 11.1).

The association of aspirin use with adverse
effects on the lower GI tract is less documented.
A systematic review found a small increase of
fecal blood loss (0.5-1.5 mL per day) in aspirin
users [23]. One study conducted in healthy
volunteers showed that enteric-coated aspirin
treatment was associated with small intestine
mucosal damage in 50 % of volunteers; a few
volunteers developed asymptomatic deep ulcers.
These lesions could explain why some aspirin
users develop bleeding of “unknown” source,
iron deficiency anemia, or hypoproteinemia.
A study in health professionals concluded that
aspirin increases significantly the risk of diver-
ticulitis and diverticular bleeding, reporting an
HR = 1.25 (95 % CI 1.05-1.47) for diverticuli-
tis and an HR = 1.70 (95 % CI 1.21-2.39) for
diverticular bleeding [24]. Another Japanese
study also found association of aspirin and
other antiplatelet agents with diverticular bleed-
ing [25]. A more recent study by Lanas et al. [26]
quantified the relative risk of upper and lower GI
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Table 11.1 Absolute and relative effects of aspirin of three major outcomes in primary and secondary prevention trials
in a meta-analysis of the Antithrombotic Trialist’s (ATT) Collaboration [11]

Primary Rate ratio Rate ratio

prevention Secondary primary secondary

(660,000 person- prevention (43,000 | prevention prevention P value for
Variable years) person-years) 95 % CI) 95 % CI) heterogeneity
Major 934 vs. 1115 995 vs. 1214 0.82 (0.75-0.90) |0.80 (0.73-0.88) 0.7
coronary events
Vascular death | 619 vs. 637 825 vs. 896 10.97 (0.87-1.09) | 0.91 (0.82-1.00) | 0.4
Major 335 vs. 219 23 vs. 6 1.54 (1.30-1.82) |2.69 (1.25-5.76) 0.2
extracranial
bleed

bleeding associated with use of NSAIDs,
antiplatelet drugs, and anticoagulants. NSAIDs,
anticoagulants,  aspirin, and  nonaspirin
antiplatelet agents were associated with both
upper and lower GI bleeding. The adjusted
relative risks of upper and lower GI bleeding
for aspirin were 1.7 (95 % CI 1.2-2.6) and 2.7
(95 % IC 1.8-4.1), respectively, whereas for
nonaspirin antiplatelets were 2.8 (95 % CI
1.4-25.8) and 2.8 (95 % IC 1-3.2), respectively.

Risk Factors

The risk of upper GI complications differs
among aspirin users. Several risk factors for
GI bleeding in patients treated with antiplatelet
aspirin therapy have been reported and include
history of peptic ulcer disease, older age, con-
comitant use of NSAIDs or other antiplatelet
agents or anticoagulants, severe comorbidity,
aspirin dose, and H. pylori infection. Other
potential risk factors have been also mentioned
(corticosteroids, alcohol use, and high body
mass). Importantly, one of the most recent
meta-analyses [11, 22] concluded that GI and
CV risk factors were similar including age,
male sex, diabetes, smoking, and high blood
pressure. The relative risk of GI bleeding
increases with the number of risk factors pres-
ent in the patient.

History of complicated and uncomplicated
peptic ulcer is the most important risk factor in
aspirin users [27, 29]. The meta-analysis of seri-
ous vascular events and major bleeds in six

primary prevention trials and 16 secondary pre-
vention trials showed that age (per decade) was
associated with an increased risk of major extra-
cranial bleed (RR 2.15, CI 95 %,
1.93-2.39) [11].

Aspirin use is frequent among NSAID users
(20-25 % in clinical trials), mainly in the elderly.
The combination increases further two—threefold
the risk compared to monotherapy with aspirin
[27, 28, 30]. The GI benefits of selective COX-2
inhibitors over nonselective NSAIDs are reduced
with the coadministration of aspirin, although a
meta-analysis of all available trials that included
patients treated with aspirin and nonselective or
selective NSAIDs showed a lower risk of GI
complications in patients taking a selective
COX-2 inhibitors plus aspirin, compared with
those taking nonselective NSAIDs plus aspirin
[RR 0.72 (95 % CI 0.62-0.95)] [31]. It must be
pointed out that these studies were
nonrandomized trials and the data were obtained
from indirect comparisons.

Dual antiplatelet therapy (aspirin plus other
antiplatelet agents) is common in several clinical
scenarios. Dual therapy increases the risk of GI
bleeding to a higher degree (two- to threefold)
than aspirin alone. The absolute risk increase was
in the range of 0.6-2.0 % [32]. In the CHA-
RISMA (clopidogrel for high atherothrombotic
risk and ischemic stabilization, management, and
avoidance) trial, patients treated with the combi-
nation therapy had a higher risk of moderate to
severe bleeding during the first year when com-
pared to aspirin alone [33]. However, not
all studies have confirmed these results [27, 34].
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Anticoagulants do not affect directly the GI
mucosa but have a high anti-hemostatic effect.
Most data suggest that concomitant use of anti-
coagulant and aspirin increases the risk of
GI bleeding to a higher degree than aspirin
alone [13].

A recent systematic review evaluated the
influence of H. pylori on upper GI bleeding risk
in aspirin users. Authors concluded that current
data do not allow performing meta-analyses and
that no firm conclusion could be drawn on this
issue [35]. We have recently performed the larg-
est case-control study evaluating the interaction
between H. pylori infection and aspirin or
NSAID use. H. pylori infection, NSAID use,
and aspirin treatment were independent risk
factors for upper GI bleeding but found no inter-
action between aspirin and H. pylori infection
[36]. In contrast, a cohort study showed that
patients with peptic ulcer bleeding history treated
with aspirin in whom H. pylori was eradicated
had a similar recurrent bleeding rate not far dif-
ferent to those aspirin-treated patients with no
risk factor [37]. Sub-analysis of this cohort
showed however that in the presence of other
concomitant gastrotoxic medication, the risk of
bleeding was higher than in the average-risk
cohort.

lijima and colleagues evaluated the possible
biphasic effects of H. pylori infection on aspirin-
induced gastropathy depending on the gastric
acid secretion level. They concluded that in the
presence of sufficient amounts of gastric acid,
H. pylori and aspirin could synergistically dam-
age the gastric mucosa, while in the absence of
sufficient gastric acid, the infection could even
suppress the aspirin-induced gastropathy. These
biphasic effects could explain the controversy
data in the literature about the role of H. pylori
infection in the GI risk in aspirin users [38].

Finally, aspirin dose is another important
aspect to consider related to its GI risk of bleed-
ing. Although studies are somehow conflicting,
most data show that the GI risk with aspirin is
dose dependent and that 75-100 mg daily is
enough to obtain the CV benefits. Therefore,
the current recommendation is to use the lowest
possible aspirin dose (<100 mg/day) for the
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prevention of CV event. The risk of GI
complications with aspirin seems to be higher
in the first month of treatment, whereas with
longer durations, the risk decreases and then
remains constant over time [21, 39, 40]. This
effect has been explained as the consequence of
gastric adaptation to aspirin [41]. The use of
enteric-coated or enteric-buffered preparations
does not reduce the risk of GI complications
[42]. The reason for this is explained on the
understanding that the main effect of aspirin on
the gastric mucosa depends on the systemic
effects rather than in the local “topical” effects
of this compound.

Aspirin Beyond the CV System
and the GI Tract

With respect to other effects of aspirin,
randomized data suggest benefits of low dose in
the prevention of migraine [43] and high dose in
the treatment [44]. Observational data suggest
that elderly individuals who self-select for aspi-
rin have lower rates of loss of cognitive function,
but this hypothesis requires direct testing in
randomized trials of sufficient size and
duration [45].

In addition, a recently reported meta-analysis
of randomized trials, most of which were not
designed a priori to test the hypothesis, suggests
beneficial effects of aspirin on overall cancer
mortality [46].

Thus, the randomized data on prevention and
treatment of colon polyps as well as primary
prevention of colon cancer are more reliable
than the data from other shorter-term trials
which, in turn, are more reliable than the obser-
vational data on other cancers

How Do I Identify the Actual Risk
of My Patient?

On the basis of the available evidence, the
recommendation of aspirin in primary prevention
depends on the accurate assessment of
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Table 11.2 Cardiovascular risk evaluation

Very high
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(a) CV disease documented by either invasive or noninvasive techniques, myocardial infarction acute coronary
syndrome, coronary revascularization, cerebrovascular event, peripheral arterial disease

(b) Diabetes mellitus type 2 or type 1 associated with target organs (e.g., microalbuminuria 30-300 mg/24 h)

(c) Moderate to severe renal disease (estimated glomerular flow <60 mL/min/1.73 m2)

(d) SCORE > 10 %
High

(a) Any individual risk factor seriously increased such as familiar hypercholesterolemia or severe arterial hypertension

(b) SCORE >5 %y <10 %

Moderate

SCORE de >1y <5 %

Low

SCORE <1 % y ausencia de otros factores de riesgo

Table 11.3 Gastrointestinal risk estimations

Gl risk

Low

No risk factors
Moderate

Presence of 1-2 risk factors, e.g., age >65 or any combination (1-2) ‘ 2-10

High

History of GI bleeding, therapy with ACOs, or 3 or more risk factors ‘ >20

cardiovascular risk as part of the decision-making
process. CV risk can be easily estimated today by
using the Framingham’s 10-year risk estimations
or the Systematic Coronary Risk Evaluation
(SCORE), a European cardiovascular disease
risk assessment. Framingham’s tables for CV
risk were based on the method reported on the
paper published by Wilson and colleagues [47]
for the prediction of cardiovascular heart disease
(angina pectoris, recognized and unrecognized
myocardial infarction, coronary insufficiency,
and coronary heart disease death), and it is acces-
sible online and in multiple apps. The risk is
based on several key variables including age,
gender, blood pressure, cholesterol levels, and
smoking  (http://www.framinghamheartstudy.
org/ risk/coronary.html#tab3). The CV risk esti-
mation with Framingham’s tables seems to apply
better for American countries and the UK.

The SCORE system provides an estimation of
the 10-year risk of fatal cardiovascular disease
stratification in the primary prevention of CV
disease [48]. The CV risk can be grouped into
low, moderate, and high based on a six-step

Complications per 100 patients-year | NNT
<15 | >120
| 10-100
| <10

method that combines a calculation of the
10-year risk for coronary heart disease and for
noncoronary cardiovascular disease, together
with the presence of CV risk factors, such as
smoking, cholesterol, and systolic blood pres-
sure. CV risk is estimated to be low when that
risk is <2 %, moderate when the risk is placed
between 2 and 5 %, and high when >5 %. Dia-
betes and previous CV pathologies (acute
myocardial infarction, angina, and ictus) are not
included in these models since they are
categorized directly in the high-CV-risk group
(Table 11.2). There is sufficient evidence to be
considered; these CV risk estimators are accurate
and are widely accepted and used worldwide.

Gl Risk Estimations

GI risk estimations are not as standardized as
those described for the CV risk. Based on previ-
ous reports [49, 50], patients may be classified
into three GI categories when taking NSAIDs
(Table 11.3). That risk can be used for any
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patient who may receive potential gastrotoxic
drug such as aspirin. Patients at low GI risk are
considered patients without any of the risk
factors mentioned in the previous section.
Patients at moderate GI risk include those with
at least one of the following GI risk factors:
(1) age 60 or older, (2) concomitant use of
NSAIDs, (3) concomitant use of corticosteroids,
(4) concomitant use of other antiplatelet agents,
(5) history of symptomatic peptic ulcer, and
(6) history of dyspepsia. Patients at high GI risk
were those with either a GI bleeding history or
concomitant use of anticoagulants or the pres-
ence of three risk factors of those described for
moderate GI risk. These levels of risk were based
on the estimated incidence of events obtained
from combining different risk factors that
would put patients at a similar risk level to
those with a history of bleeding peptic ulcers.
In this way, in low-GI-risk patients, the expected
rate of upper GI complications should not exceed
1.5 events per 100 patients/year, whereas for
those at moderate GI risk, the rate should be
between 1.5 and 10, and for high-Gl-risk
patients, the rate should be greater than ten
events per 100 patients/year. Patients being
treated with anticoagulants (warfarin or
coumadin or NOACs) were considered high
risk, because bleeding events in anticoagulated
patients can be more severe, when taking other
gastrotoxic drugs.

A recent study has provided an aspirin GI risk
calculator tool [51] that may help physicians in
assessing the actual risk of their patients and use
appropriate therapy. The authors of this tool used
data reported by Hernandez-Diaz and Garcia-
Rodriguez [19] as a baseline for the construction
of tables and algorithms. This study
characterized aspirin users together with major
gastrointestinal risk factors and provided inci-
dence rates as well as excess risk of upper GI
complications linked to low-dose aspirin. These
estimations were based on data from the UK
General Practice Research Database and system-
atic reviews of the literature. Based on those
reports, the ASA Risk Calculator (available
online at www.asariskcalculator.es) assumes an
overall baseline upper GI bleeding incidence rate
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of 1 per 1000 person-years and then constructs
absolute incidence rates within each risk sub-
group based on pooled estimates and 95 % con-
fidence interval reported from different meta-
analyses. The calculator assumes that the pooled
relative risks of upper GI bleeding was 2.0 for
aspirin at doses <300 mg/day. The major risk
factors for the development of upper GI bleeding
were age, male gender, history of complicated
peptic ulcer, history of uncomplicated peptic
ulcer, and concomitant use of NSAIDs,
anticoagulants, or clopidogrel. Based on those
estimations, and as reported in their original arti-
cle, the calculator shows that in patients with low
CV risk, the use of aspirin induces more GI harm
than CV benefits in almost all clinical scenarios.
In patients with high CV risk, aspirin is
recommended, but the GI harms may overcome
sometimes the CV benefits in some patients.
Eventually, the calculator provided recom-
mendations that the use of PPI with/without
H. pylori eradication can reduce the harm and
increases the CV benefits of aspirin in most
clinical scenarios. However, in patients with com-
plicated peptic ulcer history and other risk factors,
the CV benefits may still be offset by GI harm.

Can We Reduce the Gl Risk?

Reducing the GI risk linked to aspirin treatment
will increase the net beneficial CV effect and
increase treatment compliance. There are several
strategies to minimize the upper GI damage
induced by cardiovascular aspirin: (1) reducing
modifiable risk factors (including eradication of
H. pylori infection), (2) using the most appropri-
ate aspirin dose, and (3) using gastroprotective
agents.

Reducing Modifiable Risk Factors

Avoidance of Concomitant Gastrotoxic
Medication

Concomitant treatment of aspirin with NSAIDs
(nonselective and COX-2 selective), other
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antiplatelet agents, anticoagulants, and to a lesser
extent corticosteroids increases the risk of devel-
oping upper GI bleeding complications and prob-
ably lower GI bleeding as well. Guidelines
strongly suggest avoiding the combination of
NSAIDs and aspirin if possible. In addition, the
concomitant use of aspirin with ibuprofen, and
perhaps naproxen, should be avoided because
these NSAIDs interfere with the antiplatelet
effect of aspirin. This is due to competition
between both drugs for a common docking site
within the COX-1 channel. If these combinations
were used, aspirin should be taken first and well
before dosing with ibuprofen or naproxen, but
still interaction is possible, especially if a patient
takes enteric-coated aspirin where aspirin is
being released slowly for several hours and the
Tmax takes 4-5 h to occur [14-16].

Eradication of H. pylori Infection

H. pylori eradication is controversial in patients
without history of peptic ulcer taking aspirin.
This aspect has been commented above in the
risk factors section. Several studies have
evaluated the effect of H. pylori eradication in
the prevention of peptic ulcer bleeding recurrence
in aspirin users. The most important study was
conducted by Chan and colleagues and compared
long-term PPI treatment vs. H. pylori eradication
in H. pylori-positive patient with a recent peptic
ulcer GI bleeding event. The re-bleeding rate was
similar in both groups at 6 months of follow-up
[1.9 % vs. 0.9 %, respectively, (absolute differ-
ence 1 %; 95 % CI 1.9-3.9 %)] [55]. However,
the small sample size and short time of follow-up
could have prevented a different outcome and
conclusion. The largest long-term prospective
cohort study has been published recently
[37]. Over nine hundred patients were divided
into three cohorts and were followed up for
10 years or until death. The cohorts were
(1) H. pylori-positive patients with bleeding
ulcers in which H. pylori infection was
eradicated, (2) H. pylori-negative patients with
bleeding ulcers, and (3) new users of aspirin
without prior peptic ulcer. None of them received
regular PPI treatment. The incidence of upper GI

bleeding was not significantly different between
the H. pylori-eradicated cohort (1.09; 95 % CI
0.61-1.98) and the average-risk cohort of patients
without history of peptic ulcer (0.67; 95 %CI
0.42-1.06). Sub-analysis of the H. pylori-related
peptic ulcer bleeding cohort showed that in the
presence of other risk factors, these patients had
higher risk of ulcer bleeding compared to the
non-peptic ulcer history cohort. Moreover,
H. pylori-negative patients with bleeding ulcers
had a high risk of recurrent bleeding. The impact
of these findings is reduced because of the lack of
direct comparisons and the clinical differences
between the cohorts. The ongoing HEAT
(Helicobacter Eradication Aspirin Trial) study
aimed at the evaluation of the effect of H. pylori
eradication on the incidence of upper GI bleeding
in aspirin-treated patients can provide quality
evidence on the role of eradication in primary
CV prevention in aspirin users (ClinicalTrials.
gov, NCT01506986), but this will take a few
years to be known. In the meantime, guidelines
recommend that H. pylori infection should be
tested and treated in all patients with previous
ulcer history. Still those at high risk should
receive prevention therapy with antisecretory
agents.

Aspirin Dose

As commented above, the GI bleeding risk is
dose dependent, whereas the maximal CV bene-
ficial effect can be obtained with 75-100 mg of
aspirin daily. Based on these widely assumptions
and evidence, today these low doses of aspirin
are prescribed worldwide for this indication, and
all risk-benefit balances are based on these doses
that provide the best outcomes.

Gastroprotective Agents

Very few studies have evaluated the effect of
misoprostol on aspirin-related GI injury. An
endoscopic study showed that misoprostol signif-
icantly lowered the incidence of erosions in
healthy volunteers taking LDA [56]. Misoprostol
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has shown also to reduce the incidence of small
bowel erosions in aspirin users [57].

Data with H, blockers are a bit more consistent.
These drugs can suppress gastric acid production
by up to 70 % over 24 h. Two prospective case-
control studies developed by Lanas and colleagues
showed conflictive data on the efficacy of H,
receptor antagonist. In the first study published in
2001, the risk of upper GI bleeding in patient
taking LDA was not significantly reduced by H,
receptor antagonist use (OR 0. 5,95 % CI10.2-1.2)
[28]. However, in the second study published in
2007, H, receptor antagonists reduced signifi-
cantly the risk of upper GI bleeding in LDA users
(RR 0.40, 95 % CI 0.19-0.73) [58]. As in many
other observational studies, confounding factors
may have affected the outcome and explain the
differences between these two studies.

The most important clinical trial with H,
blockers was conducted in Scotland and com-
pared high-dose famotidine (20 mg/12 h) for
12 weeks vs. placebo in aspirin users without
ulcers at baseline [59]. Patients treated with
famotidine had a significantly lower incidence
of wulcers than placebo group (3, 8 %
vs. 23, 5 %, respectively). However, there were
several relevant concerns to consider: (1) rate of
H. pylori infection was higher in placebo group
and (2) some patients of famotidine group did not
have final endoscopy evaluation. In any case, due
to the potential interaction of PPIs with
clopidogrel, the use of famotidine in patients tak-
ing dual antiplatelet therapy has been
recommended. However, most guidelines still
recommend the use of PPI in high-risk patients
taking aspirin [32].

PPIs are potent inhibitors of gastric acid secre-
tion. Several studies have explored the impact of
PPI on reducing endoscopic damage and the risk
of GI complications in users of aspirin. Today,
considerable evidence support that PPIs are more
effective than H, blockers as gastroprotective
agents in antiplatelet users [60] by comparing
directly PPI (pantoprazole 20 mg) with high
dose of famotidine (40 mg twice) in the preven-
tion of recurrence of uncomplicated or compli-
cated peptic ulcer in aspirin users. Recurrent GI
bleeding and uncomplicated ulcer were
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significantly more common in the famotidine
group than in the pantoprazole group (7.7 %
vs. 0%, p<0.05 and 123 % vs. 0 %,
p < 0.05, respectively). A recent nested case-
control study investigated the impact of different
prevention strategies against GI complications in
aspirin or NSAID users; 2049 cases and 20,000
controls were included [61]. The risk of upper GI
bleeding associated with PPI use was 0.5 events
per 100 patient-years among aspirin users, 0.18
among clopidogrel users, and 0.17 among dual
antiplatelet therapy users. The corresponding
estimates for H, receptor antagonist tended to be
smaller.

Many endoscopic studies have shown the high
efficacy of different PPI compounds at standard
doses in the prevention of upper gastrointestinal
mucosal damage [58]. Sugano et al. [62]
published this year the LAVENDER study. This
was a double bind, randomized, placebo-
controlled, and prospective trial that evaluated
the efficacy of esomeprazole (20 mg once daily)
for 72 weeks in the prevention of recurrent peptic
ulcer in aspirin users. Authors concluded that
esomeprazole 20 mg over 48 weeks prevented
the recurrence of peptic ulcers. Interestingly
45 % of patients were H. pylori positive, which
suggests that esomeprazole protected against
ulcer recurrence irrespective of H. pylori status.
The recent published PLANETARIUM study
evaluated the efficacy, dose-response relation-
ship (10 mg, 5 mg, and active control), and safety
of rabeprazole for peptic ulcer recurrence over
24 weeks in Japanese patients on aspirin treat-
ment. The cumulative recurrence rates of peptic
ulcers were 1.4 and 2.8 % in rabeprazole groups
(5 mg and 10 mg, respectively), significantly
lower than in the active control group (21.7 %).
In rabeprazole groups, there were not bleeding
ulcers. Therefore, rabeprazole prevented recur-
rence of peptic ulcers without evidence of a
major dose-response effect in patients on aspirin
therapy [63].

The efficacy of PPI in the prevention of
recurrence of ulcer complications has also been
confirmed in several studies. Lai and colleagues
[64] performed a RCT that compared
lansoprazole (30 mg/day) with placebo in aspirin
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users with history of peptic ulcer and who
had already received H. pylori eradication ther-
apy. Patients were treated with lansoprazole or
placebo for one year. Patients on lansoprazole
had significantly less recurrence of ulcer
complications than those treated with placebo
(1.6 % vs. 14.8 %). This study suggested that
H. pylori eradication was not sufficient to prevent
ulcer bleeding recurrence in high-risk aspirin
users. Combined treatment (H. pylori eradication
plus PPI) seems the most adequate therapy for
these patients.

As we commented above, dual antiplatelet
therapy with aspirin and clopidogrel increases
the risk of GI bleeding. The use of this therapy
is increasing, especially in patients with coronary
stents. The COGENT study [65] evaluated both
the occurrence of CV and GI events in this clini-
cal scenario. Patients receiving dual antiplatelet
therapy with clopidogrel and aspirin were
randomized to omeprazole or placebo. A total
of 3873 patients were included and 51 patients
had a GI event (bleeding, symptomatic ulcers, or
erosions, obstruction, or perforation). In the
omeprazole group, the event rate was 1.1 %
compared with 2.9 % in placebo group
(HR 0.34, 95 % CI, 0.18-0.63, p < 0.001). The
rate of upper GI bleeding was also significantly
lower in PPI group (HR 0.13, 95 % CI,
0.03-0.56). No differences in CV events were
present at the end of the study between the two
arms, which rejected the hypothesis that omepra-
zole and clopidogrel interaction could have a
clinical impact on the occurrence of CV events
in patients taking dual therapy plus a PPI [65].

Prevention of Lower Gl Bleeding
with Aspirin

Very few studies have focused on the prevention
of lower damage associated with aspirin. Only a
preliminary work has suggested that co-therapy
with probiotics can reduce the risk of developing
anemia in patients who take aspirin and PPI
[66]. This approach is based on the growing
perception that the microbiota has a role in the
mucosal damage induced by NSAIDs and aspirin
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in the small bowel affecting its permeability. PPI
co-therapy would change the microbiota profile
making the environment more susceptible to
damage by these compounds.

A Rational Therapeutic Approach
to Common Clinical Scenarios

Secondary Prevention

During Occlusive CVD

The Second International Study of Infarct Sur-
vival (ISIS-2) randomized 17,187 patients within
24 h on onset of their symptoms of acute
myocardial infarction in a 2 x 2 factorial design
to aspirin (162.5 mg), streptokinase (SK) (1.5
million units), both active treatments, or both
placebos [6]. At 35 days, the primary
prespecified endpoints of total mortality were
reduced to 23 % by aspirin, 25 % by SK, and
42 % by aspirin and SK together. For aspirin, the
mortality benefits were similar regardless of
whether administration was within 1 h or up to
24 h after onset of symptoms of acute MI.
In contrast, those treated within 6 h with SK
had a 30 % reduction in mortality and with SK
and aspirin a 52 % reduction.

Among those assigned at random to aspirin,
there were statistically significant and clinically
important reductions in vascular deaths of 23 %,
nonfatal reinfarction of 49 %, and nonfatal
stroke of 46 %. Major bleeds requiring
transfusions were similar in the aspirin and pla-
cebo groups (0.4 %). After 35 days of treatment
with aspirin, there were no excess risks of cere-
bral hemorrhages and only a slight increase in
major bleeds. In terms of absolute risk reductions
of vascular events, there was an avoidance of
38 events per 1000 patients with an acute
myocardial infarction treated for one month.

With respect to the benefit-to-risk ratio, aspi-
rin given within 24 h of onset of symptoms of
acute myocardial infarction avoided 23 deaths
with no increase in cerebral hemorrhage. In con-
trast, SK given within 12 h avoided 30 deaths but
caused three cerebral hemorrhages. As regards
benefit to cost, the cost per life saved during



164

acute MI is about $88,000 for tPA, $12,000 for
SK, and $13 for aspirin [67].

There are two landmark trials of aspirin in
acute occlusive stroke. In each trial, occlusive
stroke was initially diagnosed by the responsible
clinician and subsequently confirmed by CT
scanning. The International Stroke Trial (IST)
randomized 19,435 patients to 300 mg aspirin
daily or open control (IST Lancet). The Chinese
Acute Stroke Trial (CAST) randomized about
20,000 patients to 160 mg aspirin daily or
placebo [8]. Each showed benefits and a meta-
analysis showed a statistically significant and
clinically important 11 % reduction in vascular
events as well as nonfatal stroke and vascular
deaths. In terms of absolute risk reductions, for
every 1000 patients with acute occlusive stroke,
treatment with aspirin avoided nine vascular
events.

Thus, for all patients suffering acute
myocardial infarction or acute occlusive stroke,
aspirin should be administered promptly and
continued long term [2].

Among Survivors of Occlusive CVD

The Antithrombotic Trialist’s Collaboration
performed the most comprehensive, worldwide
meta-analysis of 195 randomized trials of
antiplatelet therapy, principally with aspirin,
among more than 135,000 high-risk patients
with prior evidence of cardiovascular disease,
including prior or acute myocardial infarction,
prior or acute stroke, or transient ischemia
attacks, and other high-risk groups such as unsta-
ble angina, chronic stable coronary disease, and
peripheral artery disease, as well as patients with
coronary artery bypass grafts or percutaneous
coronary interventions [3]. Aspirin produced a
statistically significant and clinically important
22 9% reduction in risk of subsequent vascular
event. In this wide range of patients with prior
cardiovascular disease, there were absolute
reductions of approximately 36 vascular events
per 1000 patients with a prior myocardial infarc-
tion treated for a mean of 27 months, 36 events
per 1000 patients with a previous stroke or tran-
sient ischemic attack treated for 29 months, and
22 events per 1000 patients with other high-risk
conditions treated for 22 months. With respect to
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dose of aspirin, in indirect comparisons as well as
direct comparisons in three trials testing this
hypothesis, there were no significant differences
in efficacy or safety between doses of
75-150 mg/day and 160-325 mg/day.

During Occlusive CVD in At-Risk GI
Patients

Patients who develop an occlusive CVD and are
at risk of GI complications based on the presence
of risk factors should receive GI prevention ther-
apy. This approach would prevent a GI bleeding
event that may jeopardize the success of the CV
therapy. The most recommended approach in
that scenario is the prescription of a PPI at stan-
dard doses p.o. or endovenously if no oral feed-
ing is permitted. In that case, a loading dose of
40 mg of pantoprazole or any other available PPI
is required followed by 40 mg/day till oral route
is reintroduced. In patients receiving dual
antiplatelet therapy with aspirin and clopidogrel,
the potential metabolic interaction of PPI with
clopidogrel has been a hot topic for debate, and
different regulatory bodies have suggested to
avoid PPI therapy, especially omeprazole and
esomeprazole [68]. Available clinical evidence
[65], however, speaks against these strong
recommendations, and different guidelines sug-
gest PPI (any) therapy when the GI risk is high.
Famotidine is an alternative, but prescribers
should be aware that its efficacy in the prevention
of GI events is lower than PPIs. At discharge,
patients should be maintained on GI prevention
therapy as risk factors are present (see next
section).

Among Survivors of Occlusive CVD

in At-Risk Gl Patients

Patients who have survived to an occlusive CVD
are at high risk of new CV events, and therefore,
they will be taking aspirin or any other
antiplatelet agent or combination of them. In
many cases, they are also at increased GI risk,
even when prescribed aspirin at doses as low as
75 mg/day. Special caution should be taken in
those over the age of 70 or those who had a
previous ulcer history. The best therapeutic
approach is to prescribe co-therapy with a PPI
at standard doses (20 mg of omeprazole, 20 mg
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of pantoprazole, 20 mg of esomeprazole, 15 mg
of lansoprazole, or 20 mg of rabeprazole). In
patients who take clopidogrel concomitantly
with aspirin, a PPI is also recommendable if the
Gl risk is high. As commented above, famotidine
could be prescribed at high dose but in the under-
standing that its efficacy is lower than that
observed, for example, with pantoprazole.
Finally, in case of patients with ulcer history,
H. pylori eradication should be carried out
followed by PPI therapy. Use of other gastrotoxic
drugs should be avoided [69].

High-Risk Primary Prevention

Patients with Metabolic Syndrome
Patients with metabolic syndrome, a constella-
tion of obesity, dyslipidemia, hypertension, and
insulin resistance leading to diabetes, have
10-year risks of a first CHD event of 16-18 %.
In addition to therapeutic lifestyle changes, such
patients are most likely to derive net benefits
from the additive or more benefits from statins
and aspirin.

Diabetics
In observational studies of diabetes of long dura-
tion, their risks of a first CHD event are compara-
ble to those with a prior event so some guidelines
recommend aspirin. These studies, however, are
generally of diabetics of long duration so any
decision to use aspirin, pending the outcome of
ASCEND [70], should be an individual clinical
judgment that weighs the absolute risk of occlu-
sion against the absolute risk of bleeding.
Subjects 70 and older: 1t is well described that
the elderly have higher risks of occlusion, but
they also have higher risks of bleeding. Thus,
any decision to use aspirin should be an individ-
ual clinical judgment [70].

Low- to Moderate-Risk Primary
Prevention

Men under 50 and women under 60 H&W. In
general, such apparently healthy men and women
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will have an absolute risk of a first CHD event
that is lower than the absolute risk of bleeding.
Thus, the clinician should make individual
judgments that may be influenced by other risk
factors such as obesity, physical inactivity, and
family history of a premature CHD event which
is generally considered to have been 55 or less in
a male or 65 or less in a female first-degree
relative.

Special Categories of Patients

On Aspirin Who Need NSAIDs

Patients on aspirin who need NSAIDs is a
common clinical scenario, since patients who
suffer from OA or AR among other rheumatic
diseases often are older and have high CV risk or
had suffered from a CV event [50]. Furthermore,
ns-NSAIDs and coxibs are associated with
increased CV risk. Only naproxen at 500 mg
b.i.d. has been shown not to be associated with
increased risk. In these last circumstances,
NSAID (ns-NSAIDs or coxibs) use should be
avoided. If there is high CV risk but patients
had not suffered a previous CV event, NSAID
treatment should be taken at the lowest possible
dose and for the shorter period of time. Naproxen
is the NSAID of choice since its CV risk is lower
than any other NSAIDs or coxibs. Ibuprofen, and
even probably naproxen, should be avoided if
patients are taking aspirin since these drugs,
especially  ibuprofen, interact with the
antiplatelet effect of aspirin. Taking these drugs
before the aspirin dosing may not be sufficient,
since interaction may still occur, especially if
patients take enteric-coated aspirin. In these
circumstances, the Tmax of aspirin lasts 4-5 h
after dosing [54]. Recent guidelines have
provided useful recommendation on what to do
in these clinical scenarios (Fig. 11.1).

Need Aspirin but at High Gl Risk

As commented above for patients who receive
aspirin in secondary prevention, patients
who need aspirin in a primary prevention
setting should be questioned for careful evalua-
tion of the GI risk factors. When the CV benefits
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Fig. 11.1 (a—c) a Very High
Prescription or High

recommendations on
NSAID use in patients
taking ASA according to
GI and CV risk (Adapted
from Lanas et al.
Gastroenterol Hepatol
2013 [71])
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are outweighed by the GI risk, we recommend
prescribing therapy with a PPI. Common risk
factors are age 70 or older, ulcer history, con-
comitant treatment with NSAIDs, corticost-
eroids, or anticoagulants or other antiplatelet
agents. There is no need for high dose of PPI;
standard dose is enough. There are several
guidelines instructing on this (refs), but also
risk calculators are available online that will
help the practitioner on the clinical decision

High
(not on ASA)*

L [ Low] — |cvrisk]

Low | —> INs NSAID'

* If on ASA, the patients goes to Moderate Gl riks

process  for  individual cases (www.

asariskcalculator.com) [51].

Need Aspirin but Develop a GI
Complication

The occurrence of a gastrointestinal bleeding
complication in patients treated with aspirin for
cardiovascular prevention, especially secondary
prevention, is a difficult clinical challenge, since
discontinuation of platelet inhibition in patients
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Upper Gl Bleeding - Endoscopy performed

High risk stigmata
(active bleeding, visible vessel,
red clot on ulcer)

ASA used
Primary Prevention

ASA used
Secondary Prevention

Withhold ASA
Re-evaluate Indication
Resume after Ulcer healing

Resume ASA by day 3
DAPT used: Mantain ASA

Cardiology consultation

No High risk stigmata

ASA used
Primary Prevention

ASA used
Secondary Prevention

Withheold ASA
Re-evaluate Indication
Resume at hospital discharge

Continue ASA
DAPT used: Continue DAPT

Fig. 11.2 Clinical management in patients who develop an acute upper GI bleeding event when taking ASA for
cardiovascular prevention (Adapted from reference Gralnek et al. [74])

may have fatal consequences and this need to be
balanced against the potential fatal outcome of a
severe GI bleeding event.

There are two different clinical scenarios:
(1) patients treated with aspirin for CV preven-
tion who develop upper GI bleeding and
(2) hospitalized patients who have just
undergone a stent placement and develop an
acute GI bleeding event. Based on the
accumulated evidence, current guidelines state
that early reintroduction (within 3 days) of aspi-
rin is highly recommended in patients taking
aspirin for secondary cardiovascular prevention
(Fig. 11.2). The first RCT [72] that specifically
evaluated the effect of no interruption of aspirin
in patients who presented an acute upper GI
bleeding event while taking cardiovascular aspi-
rin concluded that these patients had lower
all-cause 8-week mortality rates when compared
to those where aspirin was interrupted and not
reinitiated (1.3 % vs. 12.9 %). The difference
was mainly due to lower mortality attributable
to CV complications (1.3 % vs. 10.3 %). The
recurrent ulcer bleeding at 30 days was higher
in the early aspirin group (10.3 % vs. 5.4 %).
Other more recent studies have confirmed these

results [73]. If aspirin was indicated for the pri-
mary prevention, a reconsideration of the actual
indication of aspirin is warranted, and the time
for aspirin reintroduction can be prolonged at
least till hospital discharge and preferably till
the ulcer is healed.

In patients who have undergone a stent
placement, the risk of thrombosis depends on
the time interval between stent implantation and
discontinuation of antiplatelet therapy. Dual
antiplatelet therapy is recommended for at least
12 months after drug-eluting stents and at least
4 weeks after placement of a bare metal stent.
Based on current evidence, and in agreement
with expert consensus reports [32], patients
with active ulcer bleeding should be treated
endoscopically followed by high-dose PPI ther-
apy. If endoscopy shows peptic ulcer with
low-risk stigmata, aspirin should not be with-
drawn. However, if endoscopy shows high-risk
stigmata, aspirin should be stooped and
reintroduced early, preferably within a 3-5-day
window. If acute bleeding occurs soon after the
placement of a coronary stent, the risk of
thrombosis is very high. We believe that early
endoscopy followed by a high dose of PPI is the
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best option and usually dual antiplatelet should
be maintained, at least clopidogrel. These clini-
cal decisions may be difficult, and a close collab-
oration between the gastroenterologist and
cardiologist is required.

Future Perspectives

Aspirin use in primary prevention of cardiovas-
cular disease is controversial, and as shown in
this review, current evidence is insufficient upon
which to make general guidelines for aspirin.
One explanation can be that studies have
included patients at low cardiovascular risk
with estimated coronary event rates <1 % per
person-years. The scientific community is expec-
tant to see the outcomes of five ongoing clinical
primary prevention trials that have enrolled
patients at high CV risk. The safety and efficacy
of daily aspirin in this setting is very important.
These results will need to be balanced against the
detrimental effect of bleeding in the GI tract and
the CNS. However, comparisons should be fair,
and perhaps the right balance in terms of benefits
and risk should be made based on the number of
deaths induced and the number of deaths
avoided. In this equation, the number of cancer
deaths avoided should be placed in the equation
if ongoing studies show which populations
benefit from aspirin use in this regard.

The exact impact of adverse events of aspirin
treatment in the lower GI tract should be better
defined and these affects also be added in the
risk-benefit balance. At the same time, current
and future therapies of GI prevention in both the
upper GI tract should be further investigated. In
this way, the modification of the intestinal
microbiota should be explored, and well-
designed trials should be put in place sooner
than later.

The outcomes of new antiplatelet agents, or
combinations of them, now in the market require
further evaluation in terms of benefits and
adverse events since current evidence is
deficient.

The assessment of CV, GI, and cancer risk
and the benefits of aspirin at individual level
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may be difficult to determine in clinical practice.
In order to overcome this problem and provide
appropriate therapeutic strategies in clinical
practice, new electronic tools based on the most
recent and contrasted evidence are needed. The
prospect of a personalized choice for any
antiplatelet therapy in the individual patient
appears realistic in the near future.
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