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Omeprazole and clopidogrel:  
Should clinicians be worried?

 ■ ABSTRACT

The US Food and Drug Administration has issued a warn
ing that omeprazole (Prilosec) reduces the antiplatelet 
activity of clopidogrel (Plavix) by about 50%. However, 
the warning is based largely on ex vivo data. Preliminary 
results from a randomized clinical trial revealed no effect 
on cardiovascular outcomes when omeprazole was given 
with clopidogrel. We recommend that physicians con
tinue to prescribe a proton pump inhibitor for patients 
receiving dual antiplatelet therapy who are at risk of 
gastrointestinal bleeding or have an indication for use of 
a proton pump inhibitor.

 ■ KEY POINTS

Proton pump inhibitors such as omeprazole reduce the 
risk of gastrointestinal bleeding in patients on antiplate
let therapy after an acute coronary syndrome or percuta
neous coronary intervention.

Omeprazole diminishes the antiplatelet activity of clopid
ogrel by inhibiting the CYP2C19 isoenzyme.

Although the interaction between omeprazole and 
clopid ogrel can be demonstrated on platelet function 
studies, the clinical significance of this interaction is not 
clear.
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M any clinicians are concerned about a 
possible interaction between the proton 

pump inhibitor omeprazole (Prilosec) and the 
antiplatelet drug clopidogrel (Plavix), which is 
often given to patients as part of dual antiplate-
let therapy after an acute coronary syndrome 
or a percutaneous coronary intervention. In-
deed, the US Food and Drug Administration 
(FDA) has warned that omeprazole reduces 
the antiplatelet effect of clopidogrel. 
 Although we should not take such warnings 
lightly, we also should not be alarmed. The data 
on which the FDA warning was based came 
mostly from laboratory assays of platelet func-
tion. Preliminary results from a randomized, 
controlled clinical trial with hard end points 
show that, for the time being, we should not 
change the way we manage patients.

 ■ Proton PumP inhibitors decrease 
gastrointestinal bleeding

Dual antiplatelet therapy with aspirin and 
clopidogrel decreases the risk of major adverse 
cardiac events after an acute coronary syn-
drome or a percutaneous coronary interven-
tion compared with aspirin alone.1 However, 
it also increases the risk of gastrointestinal 
bleeding. A recent analysis determined that 
dual antiplatelet therapy was the most signifi-
cant risk factor associated with serious or fatal 
gastrointestinal bleeding in high-risk survivors 
of myocardial infarction.2

 Given the risks of significant morbidity and 
death in patients on dual antiplatelet therapy 
who develop gastrointestinal bleeding, an ex-
pert consensus panel recommended the use 
of proton pump inhibitors in patients on dual 
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antiplatelet therapy who have risk factors for 
gastrointestinal bleeding.3 Accordingly, these 
drugs are commonly used for gastrointestinal 
protection in patients requiring dual anti-
platelet therapy.

 ■ a Possible cYP450 interaction

Clopidogrel is metabolized from a prodrug to 
its active metabolite by the cytochrome P450 
(CYP450) system. Proton pump inhibitors 
also are metabolized by the CYP450 system.4 
Proton pump inhibitors are thought to dimin-
ish the activity of clopidogrel via inhibition 
of the CYP2C19 isoenzyme. However, the 
clinical significance of this inhibition is not 
clear. Different drugs of this class inhibit the 
CYP450 system to varying degrees.
 The potential interaction between proton 
pump inhibitors and clopidogrel is worrisome 
for many physicians, since adverse cardiovas-
cular outcomes are more common in patients 
in whom the antiplatelet response to clopid-
ogrel is impaired.1 This interaction led to the 
publication of numerous articles, and prompt-
ed the FDA to carefully analyze the  potential 
clinical implications.
 In several randomized trials, omeprazole di-
minished the response to clopidogrel (measured 
via platelet function assays).5,6 It is unclear if 
this is a class effect, as proton pump inhibitors 
other than omeprazole have not consistently 
been shown to have this effect.6,7 Observation-
al studies of the effect of co-administration of a 
proton pump inhibitor and clopidogrel on car-
diovascular outcomes following acute coronary 
syndromes have had conflicting findings.8–11

 ■ the Fda issues an advisorY

Given the reports of an impaired platelet re-
sponse to clopidogrel with omeprazole, the 
FDA asked the manufacturer for data on this 
potential interaction. The data showed dimin-
ished platelet inhibition when clopidogrel was 
co-administered with omeprazole or when the 
two were taken 12 hours apart.
 On November 17, 2009, the FDA issued 
a patient advisory and updated the patient 
safety information on the package insert for 
clopidogrel about this drug interaction.12 Spe-
cifically, the FDA warns that omeprazole re-

duces the antiplatelet effect of clopidogrel by 
about 50%. The FDA warning sparked debate 
in the medical community, as the decision was 
based in part on ex vivo data.

 ■ Post hoc analYses From  
randomized controlled trials

Several post hoc analyses of large randomized 
clinical trials have studied the potential inter-
action between proton pump inhibitors and 
clopidogrel.
 In the Clopidogrel for the Reduction of Events 
During Observation (CREDO) trial, clopid ogrel 
reduced the incidence of death, myocardial in-
farction, or stroke to a similar extent regardless 
of baseline use of a proton pump inhibitor.13

 In patients undergoing percutaneous coro-
nary intervention, the Prasugrel in Compari-
son to Clopidogrel for Inhibition of Platelet 
Activation and Aggregation—Thrombolysis 
in Myocardial Infarction 44 (PRINCIPLE-TI-
MI 44) trial found that those taking a proton 
pump inhibitor had significantly less platelet 
inhibition with clopidogrel compared with 
those not on one.14 However, patients taking 
prasugrel (Effient) and a proton pump inhibi-
tor only had a slight trend towards diminished 
platelet inhibition.14

 The Trial to Assess Improvement in Ther-
apeutic Outcomes by Optimizing Platelet 
Inhibition With Prasugrel—Thrombolysis in 
Myocardial Infarction 38 (TRITON-TIMI 
38) found that proton pump inhibitors did not 
influence the long-term outcome of cardiovas-
cular death, myocardial infarction, or stroke 
for patients on clopidogrel or prasugrel after an 
acute coronary syndrome.14 A sub analysis did 
not reveal any differences between omepra-
zole or other drugs of this class as to an effect 
on the primary outcome.
 Though informative, the results of these 
post hoc analyses need to be validated with 
data from randomized clinical trials.

 ■ ‘cogent’ trial halted earlY, 
but PreliminarY results available

The Clopidogrel and the Optimization of 
Gastrointestinal Events (COGENT) trial was 
the first randomized clinical study of the ef-
fect of the interaction between clopidogrel 
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and omeprazole on cardiovascular and gastro-
intestinal outcomes.15 In a double-blind fash-
ion, patients with acute coronary syndromes or 
undergoing percutaneous coronary interven-
tions were randomized to receive a fixed-dose 
combination pill containing either clopidogrel 
and delayed-release omeprazole or clopidogrel 
alone. All patients also received aspirin.
 Unfortunately, the trial was stopped early 
because the sponsor declared bankruptcy. How-
ever, preliminary results revealed no significant 
difference in cardiovascular outcomes for pa-
tients on clopidogrel and omeprazole compared 
with clopidogrel alone.15 Furthermore, adverse 
gastrointestinal events were significantly fewer 
in patients on clopidogrel and omeprazole.
 Thus, omeprazole appears to be safe and 
may offer gastrointestinal protection to pa-
tients on dual antiplatelet therapy, though we 
need to await publication of the full results.

 ■ ‘sPice’ trial to evaluate Possible 
mechanisms oF interaction

The Evaluation of the Influence of Statins and 
Proton Pump Inhibitors on Clopidogrel Anti-
platelet Effects (SPICE) trial is a mechanistic 
study that will evaluate platelet function and 
genetic polymorphisms in patients on clopid-
ogrel and aspirin after a percutaneous coro-
nary intervention. They will be randomized 
to statin therapy plus different proton pump 
inhibitors.16 Prior concerns about an ex vivo 
interaction between clopidogrel and certain 
statins were not validated by clinical data.17

 ■ our recommendations

Based on the current evidence, patients on as-
pirin and clopidogrel who have an indication 

for a proton pump inhibitor or who are at risk 
of gastrointestinal bleeding can continue or 
start taking a proton pump inhibitor, includ-
ing omeprazole.
 Switching to another proton pump in-
hibitor is not currently supported by any 
randomized clinical trial, nor is changing 
to a histamine H2-receptor antagonist. 
The effect of proton pump inhibitors other 
than omeprazole on clopidogrel is unclear, 
and it is not known if the interaction with 
clopid ogrel is a class effect or specific to 
certain drugs of this class.18 On the other 
hand, we still have no compelling evidence 
of any major clinical interaction between 
alternative proton pump inhibitors and 
clopidogrel.18

 Also, separating the dosing times of clopid-
ogrel and omeprazole by 12 hours is not sup-
ported by any randomized clinical trial, and 
runs contrary to at least some ex vivo data.
 It is important that all physicians assess 
the need for a proton pump inhibitor in their 
patients, as overuse of these drugs has been 
documented in certain settings.19

 Clopidogrel and omeprazole share a com-
mon metabolic link via CYP2C19. Omepra-
zole, along with some other proton pump in-
hibitors, interacts with clopidogrel at the level 
of the CYP450 system. Platelet function stud-
ies show that platelet inhibition by clopidogrel 
is impaired, though the astute clinician should 
be aware of the wide variability associated with 
platelet function assays and clopidogrel.1,20 

However, what may appear to be an interac-
tion at the enzymatic level does not necessar-
ily translate into worse clinical outcomes. Ad-
ditionally, reliance on nonrandomized studies 
rather than on randomized clinical trials can be 
misleading. ■

COgENT 
preliminary 
results: 
omeprazole 
appears safe 
and may  
protect against  
bleeding in 
those  
on dual 
antiplatelet 
therapy

 ■ reFerences
 1. Depta JP, Bhatt DL. Aspirin and platelet adenosine 

diphosphate receptor antagonists in acute coronary 
syndromes and percutaneous coronary intervention: role 
in therapy and strategies to overcome resistance. Am J 
Cardiovasc Drugs 2008; 8:91–112.

 2. Moukarbel GV, Signorovitch JE, Pfeffer MA, et al. 
Gastrointestinal bleeding in high risk survivors of myo-
cardial infarction: the VALIANT trial. Eur Heart J 2009; 
30:2226–2232.

 3. Bhatt DL, Scheiman J, Abraham NS, et al; American 
College of Cardiology Foundation Task Force on Clinical 
Expert Consensus Documents. ACCF/ACG/AHA 2008 
expert consensus document on reducing the gastrointes-

tinal risks of antiplatelet therapy and NSAID use: a report 
of the American College of Cardiology Foundation Task 
Force on Clinical Expert Consensus Documents. J Am Coll 
Cardiol 2008; 52:1502–1517.

 4. Li XQ, Andersson TB, Ahlström M, Weidolf L. Comparison 
of inhibitory effects of the proton pump-inhibiting drugs 
omeprazole, esomeprazole, lansoprazole, pantoprazole, 
and rabeprazole on human cytochrome P450 activities. 
Drug Metab Dispos 2004; 32:821–827.

 5. Gilard M, Arnaud B, Cornily JC, et al. Influence of 
omeprazole on the antiplatelet action of clopidogrel 
associated with aspirin: the randomized, double-blind 
OCLA (Omeprazole CLopidogrel Aspirin) study. J Am Coll 
Cardiol 2008; 51:256–260. 

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


116 CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 77  • NUMBER 2  FEBRUARY 2010

6. Cuisset T, Frere C, Quilici J, et al. Comparison of omepra-
zole and pantoprazole influence on a high 150-mg 
clopidogrel maintenance dose. The PACA (Proton Pump 
Inhibitors and Clopidogrel Association) prospective ran-
domized study. J Am Coll Cardiol 2009; 54:1149–1153.

7. Siller-Matula JM, Spiel AO, Lang IM, Kreiner G, Christ 
G, Jilma B. Effects of pantoprazole and esomeprazole 
on platelet inhibition by clopidogrel. Am Heart J 2009; 
157:148.e1–148.e5.

8. Aubert RE, Epstein RS, Teagarden JR, et al. Proton pump 
inhibitors effect on clopidogrel effectiveness: the Clopi-
dogrel Medco Outcomes Study [abstract]. Circulation 
2008; 118(suppl):S28–10–2008.

9. Ho PM, Maddox TM, Wang L, et al. Risk of adverse 
outcomes associated with concomitant use of clopidogrel 
and proton pump inhibitors following acute coronary 
syndrome. JAMA 2009; 301:937–944. 

 10. Juurlink DN, Gomes T, Ko DT, et al. A population-based 
study of the drug interaction between proton pump 
inhibitors and clopidogrel. CMAJ 2009; 180:713–718.

 11. Rassen JA, Choudhry NK, Avorn J, Schneeweiss S. 
Cardiovascular outcomes and mortality in patients 
using clopidogrel with proton pump inhibitors after 
percutaneous coronary intervention or acute coronary 
syndrome. Circulation 2009; 120:2322–2329.

 12. US Food and Drug Administration. Public health advi-
sory: updated safety information about a drug interac-
tion between clopidogrel bisulfate (marketed as Plavix) 
and omeprazole (marketed as Prilosec and Prilosec OTC). 
www.fda.gov/Drugs/DrugSafety/PublicHealthAdvisories/
ucm190825.htm. Accessed 1/6/2010.

 13. Dunn SP, Macaulay TE, Brennan DM, et al. Baseline pro-
ton pump inhibitor use associated with increased cardio-
vascular events with and without the use of clopidogrel 
in the CREDO trial. Circulation 2008; 118:S_815. Abstract 
3999.

 14. O‘Donoghue ML, Braunwald E, Antman EM, et al. Phar-
macodynamic effect and clinical efficacy of clopidogrel 
and prasugrel with or without a proton-pump inhibi-
tor: an analysis of two randomised trials. Lancet 2009; 
374:989–997.

 15. Bhatt DL. COGENT: A prospective, randomized, placebo-
controlled trial of omeprazole in patients receiving 
aspirin and clopidogrel. Presented at Transcatheter 
Cardiovascular Therapeutics; September 24, 2009; San 
Francisco, Calif.

 16. National Institutes of Health. Evaluation of the Influence 
of Statins and Proton Pump Inhibitors on Clopidogrel An-
tiplatelet Effects (SPICE). http://clinicaltrials.gov/ct2/show/
NCT00930670. Accessed 1/6/2010.

 17. Saw J, Brennan DM, Steinhubl SR, et al. Lack of evidence 
of clopidogrel-statin interaction in the CHARISMA trial. J 
Am Coll Cardiol 2007; 50:291–295.

 18. Laine L, Hennekens C. Proton pump inhibitor and clopi-
dogrel interaction: fact or fiction? Am J Gastroenterol 
2009 Nov 10. [Epub ahead of print]

 19. Forgacs I, Loganayagam A. Overprescribing proton pump 
inhibitors. BMJ 2008; 336:2–3.

 20. Serebruany VL, Steinhubl SR, Berger PB, Malinin AI, 
Bhatt DL, Topol EJ. Variability in platelet responsiveness 
to clopidogrel among 544 individuals. J Am Coll Cardiol 
2005; 45:246–251.

ADDRESS: Deepak L. Bhatt, MD, MPH, VA Boston Healthcare 
System, 1400 VFW Parkway, Boston, MA 02132; e-mail dlb-
hattmd@post.harvard.edu.

OMEPRAZOLE AND CLOPIDOgREL

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

