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Appropriate Use of Dual Antiplatelet Therapy
Kang-Ling Wang1,2 and Tzung-Dau Wang3

PPIs to those who are at high risk of gastrointestinal
bleeding and require long-term aspirin treatment.
Clopidogrel, the most common P2Y12 receptor antagonist used in the management of patients with IHD,
is a prodrug that is metabolized by hepatic enzymes into
its active form. 9 A number of observations presented
conflicting data on whether the potential drug interactions between clopidogrel and PPIs would further attenuate clopidogrel actions clinically and lead to more thrombotic events. 10,11 The randomized trial comparing
omeprazole with placebo in patients requiring DATP
showed omeprazole reduced the rate of upper gastrointestinal bleeding. But it was unpowered to exclude the
possibility that omeprazole may increase cardiovascular
events.12 In this issue of the Journal, Lee, et al., shed a
light on this long debate.13 Using the National Health Insurance research database, they identified 6757 patients with DM who received bare-metal stent implantation during the index PCI between 2001 and 2005. After
statistical adjustments, the hospitalization rate for revascularization or acute coronary syndrome was similar
between 514 patients who received clopidogrel and PPIs
and 6243 patients who received clopidogrel alone. They,
therefore, concluded that PPIs may not modify the protective effect of clopidogrel in patients with DM receiving bare-metal stent implantation.
Their study design was consistent with their prior
work that was in the different setting (patients with DM
receiving drug-eluting stent implantation). However,
their conclusion was not.14 In the previous study, they
showed that the rate of acute coronary syndrome was
higher in patients who received clopidogrel and PPIs
than those who received clopidogrel alone. Before judging the different conclusions of these two observations,
what should we keep in mind first? Firstly, the current
study enrolled an earlier cohort receiving bare-metal
stent implantation (between 2001 and 2005) than the
previous cohort receiving drug-eluting stent implantation (between 2007 and 2010). In the more contemporary cohort, they probably enrolled sicker patients as ev-

Ischemic heart disease (IHD) is the leading cause of
years of life lost globally.1 Percutaneous coronary intervention (PCI) was developed in 1977 and the first coronary stent was introduced to the cardiology realm in
1986.2 This art along with the evolution of the devices
has revolutionized the cardiology practice ever since.
Even though PCI effectively improves quality of life, when
comparing to medical therapy, and reduces the need for
revascularization, when using new-generation stents,
this innovation often leverages the risks between restenosis and thrombosis. The rate of restenosis is reduced with more advanced stent technology probably at
a cost of an increased risk of stent thrombosis. Beside
restenosis, in patients with IHD, ischemic events can still
occur beyond the stented lesion after PCI.3 Therefore,
the current guidelines recommend continuing the use of
dual antiplatelet therapy (DAPT), combining aspirin with
a P2Y12 receptor antagonist, at least for one month after
PCI, depending on patient and disease characteristics.
DAPT is the bedrock of contemporary treatment for
patients after PCI, it is, nevertheless, associated with a
significant increase in bleeding, particularly gastrointestinal bleeding. In addition, diabetes mellitus (DM) is a growing public health challenge and a partially modifiable risk
factor for worse outcomes in patients with an array of
cardiovascular complications.4-6 Patients with DM are at
higher risk of stent thrombosis and are more susceptible
to gastrointestinal bleeding. Randomized trials suggest
that proton-pump inhibitors (PPIs) reduce the risk of recurrent gastrointestinal bleeding in patients requiring
antiplatelet treatment.7,8 Therefore, it is appealing to add
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ident by greater proportions of patients with multiple
comorbidities (a mean Charlson comorbidity index of
1.97) and a lower proportion of patients using any antiplatelet drugs during the follow-up. Secondly, we have
no information on what type of PPIs were used. In addition, there was no information on the duration of either
DAPT or PPIs in both studies. Thirdly, the key information regarding why PPIs were used is unknown. Lastly
and most importantly, was the rate of gastrointestinal
bleeding lower in those who received clopidogrel and
PPIs compared with those received clopidogrel alone?
Is there a biological plausibility? It seems that the
higher risk of acute coronary syndrome with clopidogrel
and PPIs compared with clopidogrel alone occurred only
in the early 3 to 6 months after PCI in patients receiving
drug-eluting stent implantation.14 Therefore, it might be
related to the stent technology that was associated with
stent thrombosis. Stent thrombosis is attributed to different mechanisms according to the time point of its occurrence. 15,16 Although being multifactorial in origin,
late stent thrombosis, defined by 30 days after stent implantation, is more device-specific.17 Thrombogenicity
of the stent, the level of reendothelialization, and the
development of neoatherosclerosis are important factors. These differences probably explained why they reported different results. Nevertheless, the key to the
prevention of stent thrombosis is the appropriate use of
DAPT after PCI.18
The post-PCI care, particularly in patients at high risk,
often leverages the risk of thrombosis and the risk of
bleeding. The advancement in pharmacotherapy has introduced the new, reversible, and more potent P2Y12 receptor antagonist that requires no hepatic activation.19 In
a subset of patients who need long-term anticoagulant
treatment, two recent PCI trials recommended using PPIs
that do not interact with the cytochrome P450 2C19 enzyme to reduce the risk of gastrointestinal bleeding.20,21
Therefore, as a clinical cardiologist, according to patient
and disease characteristics, we should individualize the
treatment strategy when using DAPT and take a holistic
approach when managing patients with IHD.22-24
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