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Concemns on Drug Interactions between Proton Pump Inhibitors and Clopidogrel:
Unsafe Perspective

Kyounghoon Lee and Seung Hwan Han

Division of Cardiology, Department of Internal Medicine, Gachon University of Medicine and Science, Incheon, Korea

Clopidogrel is a prodrug that is converted in the liver to an active thiol metabolite, which irreversibly inhibits the platelet P2Y,
adenosine diphosphate receptor. This mechanism requires cytochrome P450 2C19 (CYP 2C19) enzyme. Proton pump inhibitors
(PPIs) competes against CYP 2C19 and inhibits the conversion of clopidogrel into its active metabolite, therefore, clopidogrel-PPIs
drugs interaction may exist. These interactions could result in competitive inhibition decreasing the conversion of the clopidogrel
pro-drug to the active metabolite and could potentially translate into an increased risk for cardiovascular events by inadequate
platelet P2Y, receptor inhibition. Many studies including retrospective cohort studies and studies using platelet function tests
demonstrated the possible interactions between clopidogrel and PPIs leading to a decrease in the antiplatelet efficacy of clopidogrel
and worse cardiovascular clinical outcomes than clopidogrel alone. In contrast, few comparative trials using clinical outcomes
found no serious drug interactions between them. In this review, we introduce possible harmful effects of combined use of
clopidogrel and PPIs on platelet function. In addition, we suggest how to overcome clopidogrel-PPIs interactions. (Korean J Med
2011;81:34-39)
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Figure 1. Mean platelet reactivity index on Days 1 and 7 in the
placebo and omeprazole groups. On Day 1, mean platelet reactivity
index (PRI) was 83.2% and 83.9%, respectively, in the placebo
and omeprazole groups (p =NS). On Day 7, mean PRI was 39.8%
and 51.4%, respectively, in the placebo and omeprazole groups
(p < 0.0001). VASP, vasodilator-stimulated phosphoprotein.
Adopted from Ref. 13.
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Figure 2. Cumulative risk of all-cause mortality and recurrent
acute coronary syndrome (ACS) among patients taking clopidogrel
after hospital discharge for acs and prescribed a proton pump
inhibitor (PPI) at hospital discharge or during follow-up. The
number at risk indicates the number of individuals at risk for
each period during the 90-day interval with medication use as
the time-varying covariate. Because medication use is assessed
as a time-varying covariate, the number of individuals at risk in
each interval can increase over time as patients change
categories of medication use. Adopted from Ref. 18.
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Figure 3. Kaplan-Meier estimates of the probability of re-
maining free of primary cardiovascular events, according to
study group. The event rate for the primary cardiovascular end
point at day 180 was 4.9% in the omeprazole group and 5.7% in
the placebo group (p = 0.96). Adopted from Ref. 19.
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Figure 4. Platelet reactivity index in the vasodilator-stimulated
phosphoprotein phosphorylation (VASP) assay in patients on
clopidogrel with or without PPI: pantoprazole or esomeprazole.
Data are presented as mean and 95% CI. Adopted from Ref. 21.
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