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The working party statements aim to provide evidence
and guidelines to practising doctors on the use of
antiplatelet therapy and proton pump inhibitors
(PPIs) in patients with cardiovascular risk as well as
those at risk of gastrointestinal (GI) bleeding. Balancing the GI and cardiovascular risk and benefits of antiplatelet therapy and PPIs may sometimes pose a
significant challenge to doctors. Concomitant use of
anti-secretory medications has been shown to reduce
the risk of GI bleeding but concerns have been raised

on the potential interaction of PPIs and clopidogrel.
Many new data have emerged on this topic but some
can be confusing and at times controversial. These
statements examined the supporting evidence in four
main areas: rationale for antiplatelet therapy, risk
factors of GI bleeding, PPI–clopidogrel interactions
and timing for recommencing antiplatelet therapy
after GI bleeding, and made appropriate recommendations.
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INTRODUCTION
This working party statement was developed by the
Malaysian Society of Gastroenterology and Hepatology (MSGH) and the National Heart Association of
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Malaysia (NHAM) to provide evidence and guidelines
to practising doctors on the use of antiplatelet therapy
and proton pump inhibitors (PPIs) in patients with
cardiovascular (CV) risk as well as those at risk of
gastrointestinal (GI) bleeding. Many new data have
emerged on this topic but some can be confusing and
at times controversial. The statements of the working
party aimed to address some of these issues and clarify
them as much as possible. It is our hope that they will
benefit not only doctors practising in Malaysia but
also those in other parts of the world.
Antiplatelet drugs are widely used in the prevention
and management of atherosclerotic CV disease.
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Table 1.
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Summary of findings and recommendations on antiplatelet therapy and gastrointestinal (GI) bleeding

A.

Rationale for antiplatelet therapy
1. Clopidogrel and aspirin dual therapy is superior to aspirin alone in reducing CV events in ACS and PCI but
significantly increases the risk of GI bleeding.
2. Dual antiplatelet therapy with prasugrel or ticagrelor (and aspirin) is more effective than clopidogrel and aspirin
in preventing major CV events in ACS with PCI, but it increases the risk of major bleeding.
B. Antiplatelet and GI bleeding
1. Antiplatelet drugs increase the risk of GI bleeding.
2. PPIs are superior to H2RA in the primary and secondary prevention of aspirin-induced ulcer.
3. H. pylori detection and eradication is recommended for high GI bleeding risk patients before commencing
long-term aspirin.
4. Continuing PPIs after H. pylori eradication is superior to H. pylori eradication alone in preventing recurrent ulcer
bleeding in patients on aspirin.
5. In patients with previous upper GI bleeding, PPIs should be added to antiplatelet therapy to prevent recurrent
ulcer bleeding.
6. Patients with high risk for GI bleeding requiring antiplatelet therapy should be on long-term PPIs.
C. PPI–clopidogrel interaction
1. PPIs inhibit activation of clopidogrel via CYP2C19 pathway based on in vitro studies.
2. There is no consistent evidence that any single particular PPI interacts adversely with clopidogrel.
D. Recommencing antiplatelet therapy following bleeding
1. Aspirin should be recommenced early to reduce CV mortality although the risk of GI bleeding increases
CV, cardiovascular; ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; PPIs, proton pump inhibitors; H2RA,
H2-receptor antagonist; H. pylori, Helicobacter pylori; CYP2C19, cytocrhome P450 2C19.

Aspirin is the most commonly used antiplatelet agent
because of its wide availability, low cost and good
efficacy. It works by inhibiting the enzyme cyclooxygenase (COX) and reducing the production of thromboxane A2, a stimulator of platelet aggregation.1 It is
used in the acute setting of myocardial infarction (MI)
as well as in the primary and secondary prevention of
CV diseases.2 The other class of antiplatelet agent used
is the adenosine diphosphate (ADP) receptor inhibitors. They can be further divided into thienopyridines
such as ticlopidine, clopidogrel, prasugrel and elinogrel, and non-thienopyridines such as ticagrelor
and cangrelor. These classes of drug are P2Y12 antagonists binding to the P2Y12 receptors located on the
surface of the platelet cell, which in turn lead to the
binding of ADP, thus inhibiting platelet aggregation.1
Ticlopidine was the first thienopyridine introduced to
clinical practice. It has proven to be an effective antiplatelet drug but its potential severe side effects such as
neutropenia and thrombotic thrombocytopenic
purpura had limited its use and has largely been
replaced by clopidogrel. Thienopyridines are less
likely to cause GI hemorrhage and GI upset.3 A landmark trial (CAPRIE)4 has demonstrated that clopidogrel alone is superior to aspirin using a composite
end point of ischemic stroke, MI and peripheral
arterial disease. On subgroup analysis, however, no
therapeutic advantage has been found of clopidogrel

monotherapy over aspirin in preventing ischemic
stroke or MI.
Balancing the GI and CV risk and benefits of
antiplatelet therapy and PPIs may pose a significant
challenge to doctors. The concomitant use of antisecretory medications has been shown to reduce the
risk of GI bleeding but concerns have been raised on
the potential interaction of PPIs and clopidogrel. The
following statements by MSGH and NHAM are based
on the current available evidence to address the different aspects of antiplatelet therapy and GI bleeding: the rationale for antiplatelet therapy, the risk of
GI bleeding associated with antiplatelet therapy, PPI–
clopidogrel interaction and the timing for recommencing antiplatelet therapy following GI bleeding
(Table 1).
RATIONALE OF ANTIPLATELET THERAPY
1. Clopidogrel and aspirin dual therapy is
superior to aspirin alone in reducing CV events in
acute coronary syndrome (ACS) and percutaneous
coronary intervention (PCI) but significantly
increases the risk of GI bleeding
In patients presenting with non-ST elevation ACS the
Clopidogrel in Unstable angina to prevent Recurrent
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Events (CURE) trial5 demonstrated an 18% lower incidence of death, MI or stroke in patients given dual
antiplatelet therapy (clopidogrel plus aspirin) than in
those treated with aspirin alone. Not unexpectedly,
there were more patients with major bleeding in the
dual therapy group (3.7%) than in the aspirin monotherapy group (2.7%) (relative risk [RR] 1.38, 95%
confidence interval [CI] 1.13–1.67; P = 0.001). A
Cochrane Database Systematic Review6,7 also showed
a clear benefit of dual therapy in patients with acute
non-segment (ST) elevation coronary syndrome but
the evidence was not good for high CV-risk patients,
that is, those with multiple risk factors for ischemic
heart disease but who did not present acutely with
coronary syndrome.
In patients presenting with acute ST elevation MI, both
the Clopidogrel and Metoprolol in Myocardial Infarction Trial (COMMIT)8 and the Clopidogrel as Adjunctive Reperfusion Therapy-Thrombolysis in Myocardial
Infarction Trial (CLARITY-TIMI)9 showed clearly the
benefit of dual antiplatelet therapy vs aspirin monotherapy, with an 8% and 31% lower incidence of
death, MI and stroke, respectively. Dual antiplatelet
therapy is recommended for at least one year followed
by aspirin indefinitely.
For patients with stable coronary artery disease, the
Clopidogrel for High Atherothrombotic Risk and
Ischemic Stabilization, Management and Avoidance
(CHARISMA) Trial10 demonstrated that dual antiplatelet therapy with clopidogrel and aspirin is not significantly better than aspirin alone in preventing death,
MI or stroke in more than 15 000 patients (secondary
prevention). However, it is unknown whether dual
antiplatelet therapy is superior to aspirin monotherapy as primary prevention in high-risk patients
with multiple risk factors for ischemic heart disease
but with no prior history of it.
Two important trials provided evidence for the benefit
of clopidogrel and aspirin in patients undergoing PCI.
A sub-study of CURE, PCI-CURE,11 examined the
effects of clopidogrel and aspirin dual therapy in 2658
patients with non-ST elevation ACS undergoing PCI.
There was a 31% RR reduction in the incidence of CV
death, MI or the need for re-vascularization in patients
pretreated with clopidogrel for a mean period of 10
days. Similarly the Clopidogrel for the Reduction of
Events During Observation (CREDO) Trial12 showed
clearly the benefit of clopidogrel and aspirin with a 3%
absolute reduction in death, MI or stroke compared
with aspirin alone.
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2. Dual antiplatelet therapy with prasugrel or
ticagrelor (and aspirin) is more effective than
clopidogrel and aspirin in preventing major CV
events in ACS with PCI, but it increases the risk of
major bleeding
The Trial to assess improvement in therapeutic outcomes by optimizing platelet inhibition with prasugrel – thrombolysis in MI (TRITON-TIMI 38) trial
studied 13 608 patients with moderate to high risk of
ACS and compared the efficacy of prasugrel with
aspirin vs clopidogrel and aspirin in patients undergoing PCI with various stents. Prasugrel plus aspirin was
found to be superior in reducing the primary end
point of CV death and non-fatal MI in patients with
ACS (9.9% vs 12.1%, P = 0.0001).13 A sub-analysis of
TRITON-TIMI 38 demonstrated that prasugrel reduced
the primary end point in the stented cohort, both in
the drug-eluting stent (9% vs 11.1%, P = 0.019)14 and
bare metal stent groups (10% vs 12.2%, P = 0.003).
However, prasugrel significantly increased major
bleeding and fatal bleeding when compared to clopidogrel, especially in elder patients >75 years, patients
weighing less than 60 kg and those with a previous
stroke or transient ischemic attack.13
In a multicenter double-blind randomized controlled
trial (RCT), the Study of Platelet Inhibition And
Patients Outcomes (PLATO), ticagrelor plus aspirin
was compared with clopidogrel plus aspirin in the
prevention of CV events in 18 624 patients with ACS.
Ticagrelor was found to be superior to clopidogrel in
reducing the primary end point of composite death
from CV causes, as seen in 9.8% patients receiving ticagrelor vs 11.7% receiving clopidogrel
(P < 0.001). No significant difference in major or fatal
GI bleeding rates was found between the ticagrelor
and clopidogrel groups,15 although there were higher
rates of fatal intracranial bleeding in the ticagrelor
group. Based on these data, the American College of
Chest Physicians16 issued a recommendation of low
dose aspirin plus either ticagrelor 90 mg twice daily,
clopidogrel 75 mg/day or prasugrel 10 mg/day for
patients with ACS undergoing PCI with stent
placement.
ANTIPLATELET AND GI BLEEDING
1. Antiplatelet drugs increase the risk of GI
bleeding
There is no question that antiplatelet therapy is associated with an increased risk of upper GI bleeding.17
Ibáñez et al. showed that the odds ratio (OR) for
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upper GI bleeding was 4.0 (3.2–4.9) for patients
taking aspirin, 2.3 (0.9–6.0) for those on clopidogrel,
0.9 (0.4–2.0) for those on dipyridamole and 3.1 (1.8–
5.1) for those on ticlopidine. A meta-analysis of 18
trials involving 129 314 patients evaluated the bleeding risk of antiplatelet therapy. Not surprisingly,
patients on dual antiplatelet therapy were associated
with an increased risk of major (RR 1.47, 95% CI
1.36–1.60) and minor bleeding (RR 1.56, 95% CI
1.47–1.66). These patients have a 40–50% increase in
risk of major and minor bleeding.18
2. PPIs are superior to H2-receptor antagonists
(H2RAs) in primary and secondary prevention of
aspirin induced ulcer

Primary prevention
H2RAs have been shown to be effective as primary
prevention for aspirin-induced peptic ulcer disease in
average-risk patients. Taha et al.19 conducted a phase
III, randomized, double-blind, placebo-controlled
trial to assess the effect of famotidine, an H2RA, on
patients receiving aspirin who had no previous peptic
ulcers at baseline. At 12 weeks, patients treated with
famotidine had a lower incidence of gastric ulcers
(3.4% vs 15%; OR 0.2, 95% CI 0.09–0.47, P =
0.0002), duodenal ulcers (0.5% vs 8.5%; OR 0.05,
95% CI 0.01–0.40, P = 0.0045) and erosive esophagitis (4.4% vs 19%; OR 0.20, 95% CI 0.09–0.42,
P < 0.0001). This study confirmed the role of H2RAs as
primary prevention in aspirin-induced ulcers.
Similarly, PPIs have also been shown to be effective
as primary prevention for aspirin-induced ulcer.
Yeomans et al.20 assessed the efficacy of esomeprazole
for reducing the risk of gastroduodenal ulcers associated with low-dose aspirin for 26 weeks. Peptic ulcer
disease developed in 5.4% of the patients treated with
placebo compared with 1.6% in the esomeprazole
group. There were significantly fewer patients who
developed erosive esophagitis in the esomeprazole
group (4.4% vs 18.3%, P < 0.0001).
PPIs were found to be superior to H2RAs in the primary prevention of peptic ulcer disease, especially in
those treated with multiple antiplatelet therapies. Ng
et al.21 conducted an RCT comparing the efficacy of
famotidine and esomeprazole in preventing GI complications in patients with ACS or ST-elevation MI
receiving aspirin, clopidogrel and enoxaparin or
thrombolysis. Significantly more patients presented
with upper GI bleeding in the famotidine group than
the esomeprazole group (6.1% vs 0.6%, P = 0.0052).
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A retrospective analysis from the same authors22
earlier also demonstrated that the risk of upper GI
bleeding was marginally reduced by H2RAs (OR 0.43,
95% CI 0.18–0.91, P = 0.04) and significantly
reduced by PPIs (OR 0.04, 95% CI 0.002–0.21,
P = 0.002).

Secondary prevention
For secondary prevention of aspirin-induced peptic
ulcer disease, PPIs again have been shown to be superior to H2RAs. Bardhan et al.23 studied the efficacy of
lansoprazole and ranitidine as a maintenance treatment for 12 months in patients known to have duodenal ulcers and who had been previously treated with
either lansoprazole or ranitidine for 8 weeks. Patients
treated with lansoprazole achieved a much higher
ulcer healing rate than those on ranitidine (98% vs
89%, P < 0.001) and it provided more rapid symptom
relief than ranitidine. For the maintenance phase, lansoprazole was found to be superior to ranitidine in the
prevention of relapse (lansoprazole 30 mg, 5% of
relapse and lansoprazole 15 mg, 12% of relapse vs
ranitidine 150 mg, 21% of relapse, respectively). Similarly, Ng et al.24 performed a double-blind RCT comparing high-dose famotidine and pantoprazole in
preventing recurrent aspirin-related peptic ulcer. Pantoprazole was found to be superior in preventing
peptic ulcer bleeding (0% vs 7.7%, P = 0.0289) and
recurrent dyspepsia (0% vs 12.3%, P = 0.0031).
3. Helicobacter pylori (H. pylori) detection and
eradication is recommended for high GI risk
patients before commencing long-term aspirin
4. Continuing PPIs after H. pylori eradication is
superior to H. pylori eradication alone in
preventing recurrent ulcer bleeding in patients on
aspirin
Several risk factors for GI bleeding have been identified and reported (Table 2),25–31 including a prior
history of peptic ulcer disease, concomitant nonsteroidal anti-inflammatory drugs (NSAIDs), short-term
rather than chronic NSAIDs users, COX-2 inhibitors,32
clopidogrel, anticoagulants,33–35 prednisolone36,37 or
aspirin,38,39 H. pylori infection and age (>65 years
old).25,26 Obviously, the more risk factors a patient
possesses, the higher the risk of upper GI bleeding. By
identifying and eliminating the risk factors the risk of
GI bleeding could be minimized.
Chan et al.40 showed that H. pylori eradication was as
good as providing PPIs maintenance therapy in
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Table 2. Risk factors for upper gastrointestinal (GI)
bleeding
Prior history of GI bleeding
Concomitant NSAIDs
Concomitant COX-2 inhibitors
Concomitant anticoagulants
Concomitant clopidogrel
Concomitant corticosteroids
Helicobacter pylori infection
Age >65 years
Short-term NSAIDs
NSAIDs, nonsteroidal anti-inflammatory drugs; COX, cyclooxygenase.

patients with a history of upper GI bleeding who were
taking aspirin. The probability of recurrent bleeding at
6 months was 1.9% for patients receiving eradication
therapy and 0.9% for those receiving omeprazole
(absolute difference 1.0%, P > 0.05). However, a metaanalysis of six studies revealed that H. pylori eradication
therapy was superior to anti-secretory non-eradication
therapy without subsequent long-term maintenance
anti-secretory treatment (4.5% vs 23.7%, OR 0.18,
number needed to treat [NNT] 5) in preventing recurrent ulcer bleeding. NNT with eradication therapy to
prevent one episode of rebleeding, compared with
non-eradication therapy, was 5 (95% CI 4–8) with the
fixed effect model. The rebleeding rate for H. pylori
eradication group was 1.6% vs 5.6% in the maintenance anti-secretory therapy group (OR 0.25, NNT
20).41 Lai et al.42 further confirmed that treatment with
PPIs following successful H. pylori eradication significantly reduces the risk of recurrent ulcer complications.
In patients with aspirin-induced ulcer and successful
H. pylori eradication, lansoprazole maintenance
therapy was associated with a lower recurrence rate
(1.6% vs 14.8%) than placebo at 12-month follow-up.
It is, therefore, worth detecting and eradicating H. pylori
infection in patients followed by PPIs maintenance in
high GI bleeding risk patients who require long-term
aspirin, although long-term data are lacking.
5. In patients with previous upper GI bleeding,
PPIs should be added to antiplatelet therapy to
prevent recurrent ulcer bleeding
Patients who have previous upper GI bleeding from
any cause are at a higher risk of recurrence. For
patients with aspirin-induced peptic ulcer bleeding
and who need to continue with antiplatelet therapy,
the initial recommendation was to prescribe clopidogrel to replace aspirin for the prevention of recurrent peptic ulcer. However, subsequent studies have

Antiplatelet and PPI in PUD bleeding

5

confirmed that adding PPIs to aspirin was a better
approach than replacing aspirin with clopidogrel to
prevent recurrent peptic ulcer disease. Doggrell
assigned clopidogrel to 161 patients and aspirin plus
esomeprazole to 159 patients following endoscopically confirmed ulcer healing. The combination
therapy with aspirin and esomeprazole was shown to
be superior to clopidogrel alone in preventing recurrent ulcer bleeding (0.6% vs 8.1%, P < 0.001).43 This
finding was confirmed in an important clinical trial by
Chan et al.44 involving 320 patients, again showing
that the combination of aspirin and esomeprazole is
superior to switching to clopidogrel (the cumulative
incidence of recurrent bleeding at 12 months was
8.6% and 0.7% for those on clopidogrel vs
aspirin + esomeprazole, respectively; P = 0.001) in
preventing recurrent ulcer bleeding. A similar conclusion was drawn by Lai et al.45 in a different, prospective, double-blind, randomized controlled study
involving 170 patients with aspirin-induced ulcer
bleeding. The cumulative incidence of recurrent ulcer
bleeding was 0% in the aspirin plus esomeprazole
group vs 13.6% in the clopidogrel group (P = 0.0019).
6. Patients with a high risk for GI bleeding
requiring antiplatelet therapy should be on
long-term PPIs
Primary prophylaxis for GI bleeding is not necessary
for patients with average GI bleeding risk commencing
aspirin. In average risk patients starting aspirin
therapy, the risk of major upper GI bleeding is
increased 1.5 to 3.2 fold and the absolute rate is
increased by 0.12% per year. The number needed to
harm (NNH) at one year was 833 (95% CI 5261429).46
In patients at high risk of GI bleeding but who have
not bled in the past, PPI should be added if they
require antiplatelet therapy. RCT on the assessment of
the risk of GI event comparing omeprazole vs placebo
in patients on dual antiplatelet therapy clearly demonstrated that omeprazole significantly reduced the
rate of upper GI bleeding (1.1% vs 2.9%, P < 0.001).47
PPI-CLOPIDOGREL INTERACTION
1. PPIs inhibit the activation of clopidogrel via
the cytochrome P450 (CYP) 2C19 (CYP2C19)
pathway, based on in vitro studies
Clopidogrel is a prodrug metabolized by the CYP
enzyme system to form its active metabolite. PPIs may
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diminish the antiplatelet effect of clopidogrel by
inhibiting CYP2C19 isoenzyme and therefore the conversion of clopidogrel into its active metabolite. This
may explain the adverse clinical outcomes associated
with the concomitant use of PPIs and clopidogrel
reported previously.48

stimulated phosphoprotein PRI. Kwok and Loke58 conducted a systematic review of 19 studies and 4693
patients on the effects of PPIs on platelet functions in
patients receiving clopidogrel. Only omeprazole was
implicated, whereas pantoprazole and esomeprazole
did not demonstrate any significant interaction.47

Gilard et al.49 revealed that omeprazole significantly
decreased the clopidogrel inhibitory effect on platelets. This was confirmed by Small et al.50 and
Sibbing et al.51 O’Donoghue et al.52 measured the
platelet function in vitro in the presence of clopidogrel
and prasugrel and observed an attenuation of the antiplatelet effect. However, this is not associated with
adverse clinical outcome, suggesting that surrogate
end points should not be used as a substitute for
clinical events.

Clinical outcome studies on the PPI–clopidogrel
interaction have also been inconsistent. Although
observational studies have suggested an interaction
between PPI and clopidogrel with adverse clinical
outcomes,48,59–62 there are also many clinical studies
that failed to show a positive association.52,63,64
A meta-analysis of 23 studies57 involving 93 278
patients demonstrated that PPIs use simultaneously
with clopidogrel was not associated with an increase
in CV risk, after adjusting for confounders. No one PPI
was implicated in this analysis. The only RCT on this
topic showed a significant reduction in bleeding
peptic ulcer disease in patients given PPIs without an
increase in CV events.47,58

2. There is no consistent evidence that any single
particular PPI interacts adversely with clopidogrel
Studies comparing the effect of various PPIs on clopidogrel have yielded inconsistent results. Using platelet
reactivity index (PRI) vasoactive stimulated phosphoprotein as a measurement for clopidogrel nonresponders, there were significantly more clopidogrel
non-responders among patients taking omeprazole
than those taking pantoprazole (44% vs 23%, P = 0.04,
OR 2.6, 95% CI 1.2–6.2) at 1 month when Cuisset
et al.53 compared the effect of omeprazole and pantoprazole on the platelet response to clopidogrel after
coronary stenting in 104 patients. Siller-Matula et al.,54
however, did not find any difference between pantoprazole and esomeprazole in the mean PRI and platelet
aggregation. They concluded that neither esomeprazole nor pantoprazole were associated with an
impaired response to clopidogrel. Angiolillo et al.55
performed four randomized placebo-controlled
studies on 282 healthy participants to investigate the
potential interaction between omeprazole and clopidogrel and if this existed, whether this effect could be
mitigated by separating the dosing to 12 h apart or by
increasing the dosage of clopidogrel or substituting
omeprazole with pantoprazole. The studies revealed
that omeprazole decreased the clopidogrel active
metabolite significantly, whether it was given simultaneously, 12 h apart or with higher dosing of clopidogrel. Substituting omeprazole with pantoprazole
had the least effect on active clopidogrel metabolites.
Similarly Frelinger et al.56 demonstrated that esomeprazole but not lansoprazole or dexlansoprazole significantly decreased the clopidogrel active metabolite
and reduced the effect of clopidogrel on vasodilator-

H2RAs had been proposed as a substitute for PPIs in
patients on clopidogrel requiring peptic ulcer disease
bleeding prophylaxis. A population-based retrospective cohort study65 of 6552 patients in Taiwan, China
showed that both PPIs and H2RAs were independent
risk factors for adverse outcomes. The risk of rehospitalization for ACS or all-cause mortality within 3
months of rehospitalization was 26.8% (95% CI 21.5–
33.0%, NNH = 7) in the clopidogrel plus H2RA cohort
and 33.2% (95% CI 27.8–39.4%, NNH = 5) in the
clopidogrel plus PPI cohort, compared with 11.6%
(95% CI 10.8–12.5%) in the clopidogrel alone cohort
(P < 0.0001). In contrast, Tunggal et al.66 demonstrated
that neither esomeprazole nor famotidine reduced the
platelet inhibitory effect of clopidogrel based on platelet reactivity units at baseline and at day 28. There has
also been no clinical evidence to demonstrate that
H2RAs are effective in preventing peptic ulcer complications in patients taking clopidogrel.
Obviously, if there is any doubt, prasugrel50,66 and
ticagrelor68–70 are an alternative as neither has been
shown to have any significant interactions with PPIs.
In an analysis of two RCTs to assess the pharmacodynamic effect and clinical efficacy of clopidogrel and
prasugrel in the presence of PPIs, O’Donoghue et al.52
demonstrated that the mean inhibition of platelet
aggregation was significantly lower for patients on
PPIs than those without after clopidogrel treatment (23.2% ⫾ 19.5% vs 35.2% ⫾ 20.9%, P = 0.02),
whereas a more modest difference was found after
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prasugrel was given (69.6% ⫾ 13.5% vs 76.7% ⫾
12.4%, P = 0.054). In the TRITON-TIMI 38 trial13 to
assess clinical efficacy, PPIs use was not associated
with any CV risk in patients treated with clopidogrel
(adjusted hazard ratio [HR] 0.94, 95% CI 0.80–1.11)
or prasugrel (adjusted HR 1.00, 95% CI 0.84–1.20).
Similarly, Storey et al.70 demonstrated that ticagrelor
has a greater antiplatelet inhibitory effect than clopidogrel and the concomitant use of PPIs did not have
any effect on ticagrelor. Goodman et al.68 examined
the relationship between PPIs use and 1-year CV
events in patients with ACS receiving either clopidogrel or ticagrelor. Patients treated with PPIs had a
higher risk of CV end points, both in the clopidogrel
and ticagrelor group. A similar trend was found in
patients taking other non-PPI GI drugs. However,
patients without any gastric therapy had a significantly
lower level of CV events (PPIs vs no GI treatment:
clopidogrel, HR 1.29, 95% CI 1.12–1.49; ticagrelor,
HR 1.30, 95% CI 1.14–1.49). The authors concluded
that PPIs use was a marker, and not the cause, of a
higher rate of CV events in the PLATO trial.
RECOMMENCING ANTIPLATELET THERAPY
FOLLOWING BLEEDING
1. Aspirin should be recommenced early to reduce
CV mortality although it increases the risk of GI
bleeding
The decision to continue with antiplatelet therapy
remains a clinical challenge, especially in those who
need to continue their antiplatelet therapy due to a
recent MI, and post-PCI with stent implantation.
Obviously, the initial step is to assess whether antiplatelet therapy is still required. If there is a continuous need, then following endoscopic therapy for GI
bleeding the endoscopist will have to decide if continuing antiplatelet therapy is possible. If hemostasis
is achieved and the risk of rebleeding is low, then
antiplatelet therapy could be resumed immediately. At
present, there are no published data to recommend
the ideal timing to restart antiplatelet therapy. In
patients at high risk of recurrent bleeding, resuming
antiplatelet therapy between days 3–5 is a reasonable
approach, as most recurrent ulcer bleeding occur
within 72 h and the half-life of antiplatelet agents is
5–7 days.
Adherence to aspirin in a non-acute situation was
associated with a significant reduction in MI.71 Similarly, Rodriguez et al.72 confirmed that poor compliance with aspirin among patients with coronary heart
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disease was significantly associated with a higher rate
of MI. In a meta-analysis Biondi-Zoccai et al.73
revealed that aspirin non-adherence or withdrawal
was associated with a threefold increase risk of major
adverse cardiac events. This risk was even higher in
patients with intracoronary stents (OR 89.78). In a
randomized placebo-controlled trial, Sung et al.74
assessed the risk of recurrent bleeding and CV mortality in patients who continue to receive aspirin with
PPIs following endoscopic therapy to control peptic
ulcer bleeding. Continuous aspirin therapy was associated with a higher risk of recurrent ulcer bleeding but
lower mortality. Peptic ulcer healing was not affected
by the continuation of aspirin once PPI is started. The
peptic ulcer healing rate is similar in patients treated
with PPIs alone or PPIs plus aspirin.75
In conclusion, antiplatelet drugs are the cornerstone
in the management of CV diseases but they are associated with the risk of GI bleeding. A prior history of
peptic ulcer bleeding or other complications are the
strongest risk factors and predictors for the subsequent
peptic ulcer bleeding. PPIs co-prescription in the highrisk group is associated with a reduced risk of GI
bleeding in patients requiring antiplatelet therapy.
Data on clopidogrel–PPI interactions are inconclusive
and PPIs should be considered after balancing the CV
risk and GI complications in patients treated with clopidogrel, especially in combination with aspirin and
other risk factors. Newer antiplatelet agents are suitable alternatives, as they have not been shown to have
any significant interactions with PPIs. The early commencement of antiplatelet agent following GI bleeding has been shown to reduce CV mortality, despite
the risk of increases in recurrent bleeding.
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