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Abstract

Antiplatelet therapy is the cornerstone in the management of ST-segment elevation
myocardial infarction (STEMI). The 2020 Focused Update of the 2012 Guidelines of the
Taiwan Society of Cardiology for the Management of ST-Segment Elevation Myocardial
Infarction was recently published. This guideline recommended that the use of dual antiplatelet
therapy with aspirin and P2Y12 inhibitor is necessary for STEMI patients to reduce further
ischemic risks. Concerning about the choice of P2Y12 inhibitor, ticagrelor or standard-dose
prasugrel (60 mg loading dose, 10 mg daily dose) are both indicated for STEMI patients
undergoing primary percutaneous coronary intervention (PCI). For patients with high bleeding
risk features, clopidogrel may be considered to reduce the bleeding risk. In addition, reduced-
dose prasugrel (20 mg loading dose, 3.75 mg daily dose) may also be considered in STEMI
patients undergoing primary PCIl based on Asian data. We hope the implementation of this
guideline’s recommendations can improve clinical outcomes for STEMI patients in Taiwan.
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Introduction in Unstable Angina to Prevent Recurrent Events
(CURE) study,' and dual antiplatelet therapy

Concomitant use of aspirin and clopidogrel (DAPT) with aspirin and clopidogrel have

in acute coronary syndrome (ACS) patients has been listed as standard therapy in ACS patients
been shown to reduce major cardiovascular events for many years. In the 2012 Taiwan STEMI
compared with aspirin alone in the Clopidogrel Guideline, clopidogrel was also listed as the
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only P2Y12 inhibitors for ST-segment elevation
myocardial infarction (STEMI) patients.”
However, comparing with clopidogrel, new P2Y 12
inhibitors including ticagrelor and prasugrel, both
showed greater efficacy in reducing ischemic
events at the cost of increasing bleeding risks.
Therefore, to balance the ischemic and bleeding
risk in STEMI patients, the choice of different
P2Y12 inhibitors has become an important issue
in clinical treatment. Last year, the 2020 Focused
Update of the 2012 Guidelines of the Taiwan
Society of Cardiology for the Management of ST-
Segment Elevation Myocardial Infarction was
published.” This purpose of this review article is
to highlight the recommendations of antiplatelet
therapy from this focused update guideline. We
hope to summarize these recommendations and to
review the background scientific evidences.

Clopidogrel

Two large randomized control trials have
demonstrated that adding clopidogrel to aspirin
reduced ischemic and mortality rates in STEMI
patients with different reperfusion strategies.** In
Taiwan, four observation studies further confirmed
that treating ACS patients with DAPT (aspirin
and clopidogrel) for 9-12 months improved
ischemic and mortality risks, regardless receiving
percutaneous coronary intervention (PCI) or not.*’
About the issue of clopidogrel loading doses, some
studies showed that 600 mg loading dose lead to
higher and faster platelet inhibition than 300 mg in
patients who received elective PCL'"™" However,
in the CURRENT-OASIS 7 trial, similar ischemic
events with higher bleeding risks were noted
in ACS patients loading with clopidogrel 600
mg, comparing with patients receiving 300 mg
loading dose."> A meta-analysis including 25,383
subjects receiving PCI demonstrated that patients
with 600 mg clopidogrel loading dose had lower
rates of major cardiovascular events comparing
to patients receiving 300 mg loading, and the
major bleeding rates were similar between these
2 groups."” Based on current evidences, both 300
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mg and 600 mg clopidogrel loading doses are
recommended for STEMI patients. However, the
onset of clopidogrel is relatively slow in ACS
patients because it needs a 2-steps metabolism
to be transferred from an inactive prodrugs to an
active metabolites."* In addition, the percentage
of cytochrome P450 2C19 polymorphism and
clopidogrel resistance is common in ACS
patients, which could be associated with increased

15,16 .
" Some observational

cardiovascular events.
studies even demonstrated that Asian population
have higher percentage of CYP2C19 reduced
function alleles carrier than Caucasian subjects.
Therefore, newer P2Y 12 inhibitors (prasugrel
and ticagrelor) were developed to improve these

drawbacks of clopidogrel."”"®

Prasugrel

Prasugrel (60 mg loading and 10 mg daily
dose) is one of the newer P2Y 12 inhibitors, which
has higher and faster platelet inhibitory effects
than clopidogrel."” In the TRITON-TIMI 38
trial, 13,608 ACS patients were randomized to
prasugrel or clopidogrel, which demonstrated that
prasugrel reduced ischemic risk by 18% when
comparing with clopidogrel [hazard ratio (HR)
0.82, 95% confidence interval (CI) 0.73-0.93],
at the cost of increased major bleeding events
by 40% (HR 1.40, 95% CI 1.05-1.88).* Further
analysis for STEMI subgroup showed consistent
benefits of ischemic risks reduction in patients
receiving prasugrel (HR 0.79, 95% CI 0.65-
0.97), regardless of the PCI timing.”" However,
a post-hoc analysis showed that in patients with
ischemic stroke or transient ischemic attack (TIA),
prasugrel was associated with a trend of increased
major bleeding (p = 0.06) and a net clinical harm.
In addition, no clinical benefit of prasugrel was
also noted in patients aged than 75 years old or
whose body weight were less than 60 kg.”’ As a
result, it is contraindicated to give prasugrel in
patients with prior history of stroke or TIA, and it
should also be prescribed cautiously for patients
with old age or low body weight.
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It is worth of noticing that reduced-dose
prasugrel (20 mg loading and 3.75 mg daily dose)
is available in Taiwan and Japan for the concern
of higher bleeding risk in Asian populations.
The clinical evidence base of the reduced-
dose prasugrel comes from the PRASFIT-ACS
trial, which has similar study designs with the
TRITON-TIMI 38 study and was conducted in
Japan. However, different from the TRITON-
TIMI 38 study, patients with prior stroke or TIA
were excluded in this trial. At last, 1,363 ACS
patients were randomized in this study, and 50%
of the study population were STEMI patients.
Patients receiving reduced-dose prasugrel had
23% ischemic risk reduction (HR 0.77, 95%
CI 0.56-1.07) comparing to patients receiving
clopidogrel. This results were similar to the
data of the TRITON-TIMI 38 trial, even though
not reaching statistically significance, which
may be due to the smaller patient sample size
in this study. In addition, when comparing with
clopidogrel, prasugrel was associated with similar
risk of non-coronary artery bypass graft (CABG)
major bleeding.” About the real world data of the
reduced-dose prasugrel, the PRASFIT-Practice |
study is a post-marketing survey in Japan, which
recruited 732 ACS patients who received both
PCI and reduced-dose prasugrel from 2014 to
2015, and 60% of the study subjects were STEMI
patients. During the observational period of time,
the rate of major cardiovascular events was 3.1%,
and the rate of major bleeding was 1.6%, which
indicated the efficacy and safety of this regimen.”
Another large national wide registry conducted in
Japan recruited 62,737 ACS patients receiving PCI
in 2016, and 12,016 patients in the clopidogrel
and prasugrel groups respectively were selected
for comparison after propensity score matching.
The percentages of STEMI patients were 30.7%
in the clopidogrel and 32.6% in the prasugrel
groups. In this study, similar rates of mortality
and stent thrombosis were noted between these
2 groups. However, patients receiving reduced-
dose prasugrel was observed to have higher
bleeding risk [odds ratio (OR) 1.65, 95% CI 1.10-
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2.51]. In the STEMI patients, prasugrel was still
associated with a trend of higher bleeding risk
when comparing to clopidogrel (0.67% vs. 0.47%;
OR 1.44, 95% CI 0.76-2.78).* Therefore, further
studies are necessary in the future to clarify the
efficacy and safety of reduced-dose prasugrel in
Asian ACS patients.

Ticagrelor

Ticagrelor (180 mg loading and 90 mg twice
daily dose) is the other newer P2Y 12 inhibitor,
which is active in platelet function inhibition
without the need through hepatic metabolism.
Therefore, it has faster onset and greater platelet
inhibitory activity than clopidogrel. Moreover,
the binding of ticagrelor to P2Y 12 receptor is
reversible. Therefore, the offset of ticagrelor is
also faster than that of clopidogrel after drug
discontinuation.”® The PLATO study randomized
18,624 ACS patients to ticagrelor and clopidogrel,
and ticagrelor was shown to reduce the risk
of composite primary outcomes including CV
death, MI, or stroke by 16% (HR 0.84, 95% CI
0.77-0.92). However, as a more potent platelet
activity inhibitor, ticagrelor was also shown to
be associated with increased risk of non-CABG
major bleeding (4.5% vs. 3.8%, p = 0.03).”® The
subgroup analysis showed that the benefits of
ticagrelor over clopidogrel was consistent in
STEMI patients. The risks of MI, total mortality
and definite stent thrombosis were also reduced
significantly in STEMI patients receiving primary
PCI, and the major bleeding rates were similar
between 2 groups in this population.” For STEMI
patients receiving fibrinolytic therapy, another
TREAT study also showed that ticagrelor was
associated with similar 30-days TIMI major
bleeding and 12 months ischemic / bleeding risks
when comparing to clopidogrel.”®” In addition to
randomized control trials, the SWEDEHEART
registry recruited 45,073 ACS patients in Sweden
from 2010 to 2013 and provided the largest
clinical evidence of real world data. Consistent
with the results from the PLATO study, ticagrelor
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comparing to clopidogrel in this registry was
associated with a 15% composite ischemic risk
reduction (HR 0.85, 95% CI 0.78-0.93) but a
20% risk increment of re-admission with bleeding
(HR 1.20, 95% CI 1.04-1.40).” However, about
the efficacy and safety of ticagrelor in Asian
ACS population, heterogeneous and conflicting
results were demonstrated from relatively small
randomized control trials and observational
336 1n Taiwan, three observational
studies demonstrated that ticagrelor reduced

studies.

ischemic risks in ACS patients when comparing
to clopidogrel, and the major bleeding risks were

similar between these two drugs.”

Comparisons between P2Y12 inhibitors

A meta-analysis compared the efficacy
and safety of newer P2Y 12 inhibitors including
ticagrelor and prasugrel to cliopidogrel in STEMI
patients receiving primary PCI. It showed that
ticagrelor / prasugrel were associated with
reduced risks of all-cause mortality, major
adverse cardiovascular events (MACE), and stent
thrombosis. In addition, the bleeding risks were
similar between newer P2Y 12 inhibitors and
clopidogrel.* In another meta-analysis, ticagrelor
and prasugrel were both associated with lower
risk of MACE than clopidogrel in STEMI patients
undergoing primary PCI, and prasugrel was
even associated with lower MACE and mortality
rates at 1 year than other P2Y12 inhibitors.*" A
retrospective data claim study enrolled 40706
acute myocardial infarction patients undergoing
PCI from 2010 to 2015 in Korea, and 35% were
STEMI patients. Both ticagrelor and prasugrel
reduced 30-day mortality risks comparing to
clopidogrel in this study.* Another real world
data from KAMIR-NIH registry also showed that
newer P2Y 12 inhibitors including prasugrel and
ticagrelor were associated with higher MACE-
free rate than clopidogrel in ACS patients, and the
results were consistent in the STEMI subgroup.®
For head to head comparisons between ticagrelor
and prasugrel, a retrospective study using
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Truven Commercial and Medicare Supplemental
claims database from 2011-2016 analyzed
10,073 ACS patients treated with prasugrel or
ticagrelor respectively. In this study, ticagrelor
was associated with lower rates of ischemic and
bleeding risks comparing to prasugrel.* However,
in the ISAR-REACT 5 study, 4,018 ACS patients
were randomized to prasugrel and ticagrelor,
and 41% were STEMI subjects. Comparing to
ticagrelor, prasugrel reduced composite ischemic
risks including death, MI, or stroke significantly,
and the bleeding rates were similar between these
two groups.®

Summary

According to current clinical evidences,
ticagrelor or standard-dose prasugrel should be
the prior choices of P2Y 12 inhibitors in STEMI
patients. However, for patients with high bleeding
risk, it is also reasonable to choose clopidogrel
rather than newer P2Y 12 inhibitors if the concerns
about bleeding outweigh ischemia risks. In
general, high bleeding risk characteristics include
old age, chronic kidney disease, low body weight,
anemia, prior major bleeding or intra-cranial
hemorrhage history, or concurrent use of oral anti-
coagulant. Moreover, reduced-dose prasugrel
(20 mg loading and 3.75 mg daily maintenance
dose) may also be considered for STEMI patients
undergoing PCI in Taiwan according to Asians’
data. In summary, to get the maximal clinical
net benefit, the choice of P2Y 12 inhibitors and
their doses should be individualized to balance
the ischemic and bleeding risks in Asian STEMI
patients.

Recommendation

e Ticagrelor (180 mg loading dose, 90 mg twice
daily), prasugrel (60 mg loading dose, 10 mg
daily dose), or clopidogrel (300-600 mg loading
dose, 75 mg daily dose) is recommended in
STEMI patients undergoing primary PCI unless
contraindicated and ticagrelor or prasugrel is
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preferred to clopidogrel. (COR I, LOE B)

e Clopidogrel rather than ticagrelor or prasugrel
may be onsidered in patients with increased
bleeding risk features. (COR Ila, LOE C)

e Reduced dose of prasugrel (20 mg loading
dose, 3.75 mg daily dose) may be considered
in STEMI patients undergoing PCI based on
Asian data. (COR IIa, LOE B)
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