EDITORIAL

Proton pump inhibitors and clopidogrel — hazardous
drug interaction or hazardous interpretation of data?

Paul Moayyedi PhD MRCP FRCP', Daniel C Sadowski MD FRCPC?

Gastroenterologists frequently prescribe proton pump
inhibitors (PPIs) for the prevention of nonsteroidal anti-
inflammatory drug-induced upper gastrointestinal (GI) bleed-
ing. There is good scientific evidence to support this treatment
strategy (1). It is increasingly recognized that antiplatelet
agents such as clopidogrel are also associated with increased
rates of GI bleeding, similar to those reported with cardiopro-
tective doses of acetylsalicylic acid (ASA) (2). Indeed, a ran-
domized controlled trial (3) has demonstrated that the risk of
GI bleeding is higher in patients taking clopidogrel compared
with those taking ASA plus a PPI. When administered in
combination with ASA, clopidogrel is particularly potent in
increasing the risk for upper GI bleeding (RR of bleeding 15.2;
95% CI 4.1 to 56.5) (4). Because of this, PPIs are prescribed
with clopidogrel in this situation in the belief that their
administration will reduce bleeding. Until recently, the safety
of this therapeutic manoeuvre has not been questioned.

It is well known in the cardiovascular community that the
antiplatelet effect of clopidogrel varies from patient to patient,
and that reduced platelet inhibition by clopidogrel is associated
with an increased risk for cardiac events (5). The mechanisms
underlying clopidogrel resistance are controversial and may
relate to heterogeneity in clopidogrel metabolism. Clopidogrel
is a prodrug that requires metabolism by cytochrome P450 to
an active form. One isoenzyme potentially critical in this step
is cytochrome P450 2C19 (CYP2C19). It has been demon-
strated that this critical enzyme can be inhibited by PPIs and
that reduced patient responsiveness to clopidogrel may be asso-
ciated with PPI use. An example of this drug-drug interaction
is seen in the Omeprazole CLopidogrel Aspirin (OCLA) study
(6). One hundred twenty-four consecutive patients undergoing
coronary artery stent implantation were randomly assigned to
clopidogrel plus omeprazole (20 mg/day) or clopidogrel plus
placebo. The effect of clopidogrel on platelet function was
assessed by using the platelet phosphorylated vasodilator-
stimulated phosphoprotein assay at day 7. The study found that
the omeprazole group had a significantly decreased clopidogrel
inhibitory effect on platelet function. This report has prompted
the United States Food and Drug Administration to request
additional studies from the manufacturers of clopidogrel
(sanofi-aventis, Bristol-Myers Squibb) to further characterize
this potential interaction. In addition to the OCLA trial, two
large observational studies (7,8) presented in abstract form
have suggested that PPIs may attenuate the beneficial effects of
clopidogrel. However, these studies have several shortcomings
and a joint comment by the American College of Cardiology

(ACC), the American Heart Association (AHA) and the

American College of Gastroenterology (ACG) stated that “In
the interest of patient safety, the AHA/ACC and the ACG
advise that patients who are currently taking these medications
should not change their medication regimen unless advised by
their health care provider” (9,10).

A new Canadian study by Juurlink et al (10) examined hos-
pital discharge data after treatment for myocardial infarction.
The investigators found that readmission rates for cardiovascu-
lar events within 90 days were statistically higher in patients
taking PPIs and clopidogrel. This interaction was not demon-
strated with pantoprazole. Similar observations were made in a
recently published American study (11) that was previously
available only in abstract form. Should these new data change
the recommendation by ACC/AHA and ACG? Should we
avoid using PPI therapy in patients taking clopidogrel or at
least switch them to pantoprazole?

The Canadian (10) and American (11) studies are difficult
to interpret because the increase in the RR of cardiovascular
events for patients taking PPIs was very modest. Because these
studies relied on provincial or Veterans Affairs’ retrospective
databases, the authors were unable to control for important
confounding factors. Studies (12) have shown that patients at
high risk for upper GI bleeding (and therefore more likely to be
prescribed PPI therapy) are also at higher risk of mortality from
cardiovascular events. The results seen in these observational
studies may simply be due to a greater tendency to prescribe
prophylactic PPIs to patients at higher risk of cardiovascular
events. Therefore, it would be important to control for predict-
ors of recurrent myocardial infarction such as left ventricular
function, smoking status, ASA use and blood pressure. In both
studies, the control and case groups had marked differences in
important comorbid health factors, with those taking PPIs hav-
ing a higher prevalence of renal disease, cancer, chronic
obstructive pulmonary disease, congestive heart failure, low left
ventricular ejection fraction, previous myocardial infarction,
previous coronary artery bypass surgery and diabetes mellitus.
The authors performed the appropriate analyses to control for
these imbalances but statistics cannot control for unknown or
unmeasured confounders that may also exist between the two
groups. Given the differences both studies found between cases
and controls, it is likely that further imbalances exist and the
results could simply be due to residual confounding. To demon-
strate the effect of these confounders, a randomized controlled
trial (13) of clopidogrel versus placebo stratified for PPI use
found that patients given PPIs were more likely to have a
cardiovascular event at one year compared with subjects not
taking PPIs. Clopidogrel, however, reduced the incidence of
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cardiovascular events at one year compared with placebo,
regardless of whether patients were taking a PPI.

Are there other factors at play that may provide an alterna-
tive explanation to the PPI-clopidogrel interaction theory?
Recently, the existence of reduced-function CYP2C]I9 alleles
has been characterized (14). It was shown that carriers of a
CYP2CI19 reduced-function allele have significantly lower
levels of the active metabolite of clopidogrel, diminished plate-
let inhibition and a higher rate of major adverse cardiovascular
events, including stent thrombosis, than do noncarriers. To
date, there are no published reports of the interaction between
these alleles and PPIs. The distribution of these reduced-
function alleles in the general population is unknown but pre-
liminary evidence suggests that they may be present in 30% of
Caucasians and in up to 55% of East Asians (15).

[s there a difference between PPIs in their ability to inhibit
CYP2C19? Juurlink et al (10) suggest that pantoprazole does
not significantly inhibit CYP2C19. However, a systematic
review (16) evaluating the impact of PPIs on cytochrome P450
suggests that the data are heterogeneous and the picture is far
from clear. As well, a recent Austrian study (17) of 300 patients
undergoing coronary stent insertion found no effect of either
pantoprazole or esomeprazole on platelet inhibition by clopi-
dogrel. Esomeprazole was not evaluated by Juurlink et al (10)
because this drug was not captured by the Ontario Health
Insurance Plan database. Furthermore, from an epidemiological
perspective, the data regarding pantoprazole are not
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