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It is increasingly recognized that anti-platelet agents such as clopidogrel are associated with increased rates
of Gl bleeding, similar to that seen with cardioprotective doses of ASA.

When administered in combination with ASA, clopidogrel is particularly potent in increasing the risk for
upper Gl bleedingi.

Consequently, proton pump inhibitors (PPIs) are frequently prescribed to reduce bleeding risk.

Clopidogrel is a pro-drug, which requires cytochrome P-450 metabolism (specifically via the iso-enzyme
CYP2CI9) to an active form.

CYP2CI9 can be inhibited by PPI's thereby reducing the formation of the active clopidogrel metabolite.
Reduced clopidogrel platelet inhibition is associated with an increased risk for cardiovascular events.
There appear to be differences between PPls in their ability to inhibit the CYP2CI9 enzyme when
assessed in vitrof.

An example of this drug-drug interaction is seen in the OCLA study where omeprazole significantly
decreased the clopidogrel inhibitory effect on platelet functionii.

Because of this and other reports, the FDA has requested additional studies to further characterize this
potential interaction.

More recent studies have demonstrated that pantoprazole and esomeprazole have no observable effect on
the clopidogrel inhibitory effect of platelet functionivv.

Several recent studies using administrative data have examined this interaction:

O A recent Canadian investigation examined provincial hospital discharge data after treatment for
myocardial infarction. The investigators found that readmission rates for cardiovascular events within
90 days were statistically higher in those patients taking PPI’s in addition to clopidogrel (adjusted odds
ratio 1.27, 95% CI 1.03 — 1.57)v. This interaction was not seen with pantoprozole.

O A similar American study using Veteran’s Affairs data identified an increased risk for cardiovascular
events of 1.86 (95% Cl, 1.57-2.20) for patients taking PPl and clopidogrel togethervi. The investigators
did not examine differences among various PPls

One factor that may influence future conclusions is the issue of reduced-function CYP2CI9 alleles. It has
now been shown that carriers of the reduced-function allele have significantly lower levels of the active
metabolite of clopidogrel, diminished platelet inhibition, and a higher rate of major adverse cardiovascular
events than do non-carriersVii. To date, there are no published reports of the interaction between these
alleles and PPI’s. The distribution of these reduced function alleles in the general population and in various
disease states is unknown.
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Summary:

0 There is biologic plausibility for an interaction between PPls and clopidogrel based on inhibition of the
CYP2CI9 enzyme.

O There is also in vitro evidence that significant differences exist between PPI's and their ability to
interfere with clopidogrel metabolism.

O While the best available clinical evidence is weak (observational studies only) there is a consistent
signal in the same direction.

0 The most recent evidence would suggest that pantoprazole and esomeprazole do not appear to have a
significant drug-drug interaction with clopidogrel.

O It should be kept in mind that these conclusions are based on the best current evidence which is
somewhat circumstantial.

Recommendations:

O Patients at high risk of Gl bleeding (e.g. previous peptic ulcer disease, multiple medical co-morbidities)
in the setting of clopidogrel use require some form of prophylaxis as they are at increased risk of
mortality from Gl bleeding.

O Ha receptor antagonists are ineffective in this setting and should not be usedi.

O PPl use should be restricted to clopidogrel using subjects who are at significantly increased risk of
adverse Gl events or who have absolute indications for PPl, and in patients who cannot achieve
satisfactory symptom control on alternate acid-reducing strategies.

0 Given the current evidence, it is reasonable for clinicians to consider using pantoprozole or
esomeprazole or separating the dosing of the PPl and clopidogrel by at least 5 hours.
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