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PPI Interactions with Clopidogrel

Clopidogrel (Plavix), which prevents arterial thrombo-
sis by inhibiting platelet activation, is commonly pre-
scribed (usually with aspirin) for months after acute
coronary syndromes and stent implantation.1 It may
also, however, increase the risk of bleeding.2

Therefore, a proton pump inhibitor (PPI) such as
omeprazole (Prilosec, and others) is often given con-
currently to decrease the risk of gastrointestinal (GI)
bleeding.2 Some reports have suggested that
omeprazole may interfere with the antiplatelet effect
of clopidogrel.

PHARMACOKINETICS — Clopidogrel is a prodrug
that is activated by CYP450 enzymes in the liver, prin-
cipally (it is thought) by CYP2C19. Omeprazole is a
strong inhibitor of CYP2C19, but all PPIs may inhibit
CYP2C19 to some extent.3 Patients who are carriers
of CYP2C19 loss-of-function polymorphisms (common
in East Asians) show a marked decrease in platelet
responsiveness to clopidogrel.4

AN EX VIVO STUDY — A randomized, double-blind
study in 124 patients taking aspirin-clopidogrel
antiplatelet therapy after coronary stent implantation
compared the effects of omeprazole or placebo on the

ability of clopidogrel to inhibit platelet activation in
blood samples from the patients. After 7 days of use,
omeprazole decreased the antiplatelet effect of clopi-
dogrel.5 A similar study found no such interaction
between esomeprazole or pantoprazole and clopido-
grel.6

CLINICAL STUDIES — In a retrospective cohort
study using an administrative claims database and
published only as a letter to the editor, the Aetna
Insurance Company compared myocardial infarction
(MI) rates in members receiving clopidogrel with or
without a PPI for one year. MIs occurred in 1.38%
(66/4800) with clopidogrel alone, in 3.08% (22/712)
with “low” PPI exposure, and in 5.03% with “high” PPI
exposure (not defined). Among the subset of patients
who had significant risk factors such as hypertension
or diabetes, MIs occurred in 2.6% (10/384) on clopi-
dogrel alone, 10.0% (9/90) with low PPI exposure,
and 11.4% (61/536) with high PPI exposure. The high
PPI exposure group had a greater number of patients
with pre-existing hypertension and diabetes. Which
PPIs were used was not specified.7

A retrospective cohort study, published only as an
abstract, of more than 14,000 patients who took clopido-
grel for 1 year after stent placement (and were at least
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80% adherent) compared the incidence of major cardio-
vascular events in those who took clopidogrel alone (n
>9000) with those who also took a PPI (n >4000).
Patients taking both drugs had more cardiovascular risk
factors and more major cardiovascular events.8

A sub-set analysis, also published only as an abstract,
of an earlier study (CREDO) that compared clopidogrel
with placebo for 1 year after stenting found that patients
randomized to clopidogrel who also received a PPI at
the discretion of their physician had a higher incidence
of cardiovascular events after 1 year compared to those
not receiving a PPI, but the same was true of those ran-
domized to placebo.9

A prospective, randomized, placebo-controlled trial
(COGENT) of clopidogrel plus omeprazole is in
progress.

CONCLUSION — Whether omeprazole or other PPIs
could interfere with the antiplatelet effect of clopidogrel
enough to increase the incidence of cardiovascular
events after coronary stenting is unclear. The increased
incidence of such events reported retrospectively could
also reflect increased risk factors among PPI users.
Patients taking both drugs concurrently should probably
continue to do so until more data become available.
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