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espite randomised clinical trial data, there has been

long-standing controversy and debate about whether

proton pump inhibitors (PPIs) raise ischaemic risk in
the context of dual antiplatelet therapy. Some observational
studies have suggested an association between PPI use and
higher rates of ischaemic events, but these studies were all
confounded by the fact that sicker patients were the ones
being prescribed the PPIs. An insightful analysis from the
Veterans Affairs Healthcare System showed the potential
misclassification of angina as gastro-oesophageal reflux,
with PPI use essentially serving as a proxy for undetected
and untreated coronary artery disease in some cases'.
The prior observational studies were, in part, undertaken
because of the suggestion in platelet function studies of an
interaction between clopidogrel and PPIs, in particular older
PPIs such as omeprazole. However, these pharmacokinetic
and pharmacodynamic interactions have not consistently
been shown to predict cardiovascular outcomes?. In fact, the
randomised COGENT trial in acute coronary syndrome and
stented patients demonstrated no increase in ischaemic events
during the critical 6 months after presentation in patients
receiving both clopidogrel and omeprazole but, rather,
showed a significant reduction in gastrointestinal events®*.
The COMPASS trial subsequently confirmed the reduction
in gastroduodenal bleeding with prophylactic proton pump
inhibition in patients receiving antithrombotic therapy®®.
Nevertheless, controversy has persisted.

In this issue of Eurolntervention, Kang et al have carefully
performed a large propensity-matched observational analysis
that shows no relationship between PPI use, antiplatelet
therapy, and an increase in ischaemic events’. Examining
a nationwide Korean claims database, the authors studied
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patients with acute myocardial infarction undergoing
percutaneous coronary intervention receiving dual antiplatelet
therapy. Of these patients, 30% were receiving PPIs.
Confirming what was seen in the COGENT trial, there was
a significantly lower rate of major gastrointestinal bleeding
with no increase in major adverse cardiac or cerebrovascular
events. The same favourable patterns with respect to efficacy
and safety were seen regardless of the specific PPI or
antiplatelet agent. The gastrointestinal bleeding risk in this
population was low, and there was still benefit, as was also
the case in COGENT; in a population with a higher baseline
bleeding risk, the absolute benefits would, of course, be
expected to be even larger.

Article, see page 229

There is an inherent variability to clopidogrel response.
Certain PPIs may affect this, but there are multiple other factors
that likely dwarf the contribution to variability in clopidogrel
response attributable to PPIs, such as smoking, genetic
polymorphisms, diabetes, weight, and non-adherence®®. For
those physicians who remain worried about an omeprazole
interaction with clopidogrel, any such pharmacokinetic and
pharmacodynamic interaction is not really present with more
contemporary PPIs which are also now available in generic
form®. As well, prasugrel and ticagrelor do not seem to be
subject to these interaction concerns.

The aspirin dose for chronic cardiovascular prevention
has also been debated, but the majority of data support
using 75 mg to 100 mg daily, which confers a slightly
lower gastrointestinal bleeding risk compared with higher
doses. However, the protective benefit of PPIs persists
even with lower aspirin dosing’. Aspirin formulation is
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another consideration. In some parts of the world such as
the United States, enteric-coated aspirin is the predominant
form used in non-acute settings. Data exist that show greater
antiplatelet variability in response to enteric-coated aspirin'®.
Most physicians seem unaware of the lack of quality data
supporting a benefit of the enteric coating on gastrointestinal
bleeding. On the other hand, avoidance of concomitant non-
steroidal anti-inflammatory drugs (NSAIDs) is good advice
for patients on antithrombotic therapy to further reduce
gastrointestinal bleeding risks.

Prevention of gastrointestinal bleeding is indeed
a worthwhile goal. While intracranial haemorrhage is the
most feared bleeding complication, gastrointestinal bleeding
is the most common manifestation of major bleeding with
antithrombotic therapy. This risk is highest soon after
initiating antithrombotic therapy but persists for the entire
duration of antithrombotic use. PPIs can greatly reduce this
risk. Beyond the obvious undesirability of the gastrointestinal
bleeding event itself, there may be secondary harms. Major
bleeding tends to prompt the body to shift to a prothrombotic
state, which might then help precipitate ischaemic events. The
bleeding episode may lead the treating physicians to withhold
medications such as beta blockers, antihypertensive agents,
or even statins, as well as some or all of the antithrombotic
agents a patient is receiving. Some of these actions, perhaps
appropriate in an acute setting, may inadvertently persist
after the time of discharge, depriving patients of the
cardiovascular protective effects these drugs may have had.
Thus, gastrointestinal bleeding can set off a cascade of events
that may increase the risk of ischaemic complications even
beyond the resolution of an acute bleeding episode.

Cardiologists should routinely evaluate gastrointestinal
bleeding risks. In patients who have had upper gastrointestinal
bleeding, testing for H. pylori should be considered, most
often in conjunction with referral to a gastroenterologist.
Tobacco cessation is also important, as smoking does seem
to be a risk factor. In suitable candidates, minimisation of
the duration of dual antiplatelet therapy can help reduce
bleeding risks. After dual antiplatelet therapy, de-escalation
to clopidogrel monotherapy instead of aspirin monotherapy
also decreases gastrointestinal bleeding. In patients with atrial
fibrillation who require stenting, long-term full-dose triple
antithrombotic therapy should be avoided. For those who
develop gastrointestinal bleeding on ticagrelor — a reversible
antiplatelet agent — a monoclonal antibody that reverses
its antiplatelet effect is in development. Evaluation for PPI
prophylaxis is an essential part of the overall strategy to
decrease bleeding, with some evidence even suggesting there
may be greater adherence to aspirin therapy due to less
dyspepsia.

In conclusion, hopefully this study by Kang et al will put to
rest the controversy regarding PPI interactions with antiplatelet
therapy’. Multiple prior observational analyses, and likely
future ones as well, do not appropriately control for the inherent
confounding from PPI use in sicker patients. This has led to
other spurious associations of PPI use with various side effects,
in addition to the issue of antiplatelet therapy interactions. In
appropriately selected patients, PPIs should be utilised and can
provide substantial protection against gastrointestinal bleeding
and its many potential consequences.
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