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Acute coronary syndrome (ACS) is an emergency condition that may lead to severe morbidity or mortality. One factor that may
improve mortality in ACS is dual antiplatelet therapy (DAPT) with a P2Y,, receptor blocker on top of aspirin. Recently, several
guidelines recommended DAPT in ACS patients. This consensus aimed to summarize how to choose the appropriate DAPT for
ACS patients based on guidelines and clinical trials to ensure the best patient outcomes. The recommendations of DAPT for
the eight settings of ACS, which are STEMI with primary percutaneous coronary intervention (PCI), ST elevation myocardial
infarction (STEMI) with fibrinolytics, STEMI without reperfusion therapy, non-ST elevation acute coronary syndrome (NSTE-
ACS) with PCI, medically managed NSTE-ACS, maintenance DAPT in ACS, recurrent ACS, and ACS in the elderly, are reported.

Keywords: Acute coronary syndrome, Dual antiplatelet therapy, P2Y;, receptor blocker, ST elevation myocardial infarction,

Non-ST elevation acute coronary syndrome

] Med Assoc Thai 2019;102(12):1346-57
Website: http://www.jmatonline.com

Received 24 May 2019 | Revised 4 Oct 2019 | Accepted 11 Oct 2019

Acute coronary syndrome (ACS) is an emergency
condition that may lead to severe morbidity or
mortality. Worldwide deaths from cardiovascular
diseases are predicted to be 23.4 million in 2030 (V. The
mortality rates in ACS in Thailand tended to be lower
from the two national surveys where the mortality rate
in ST elevation myocardial infarction (STEMI) and
non-ST elevation acute coronary syndrome (NSTE-
ACS) were lowered from 17.0% in 2004 to 5.3% in
2008 and 13.1% to 5.1%, respectively®. However,
these surveys were conducted only in secondary and
tertiary care.

Even though aspirin is effective in reducing
vascular events, 54% of patients still have future
coronary events®. Dual antiplatelet therapy (DAPT)
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such as clopidogrel, a P2Y 12 receptor blocker, showed
better reduction in cardiovascular events (9.3% versus
11.4%; p<0.001) compared with aspirin alone®.
Despite better outcomes, DAPT had significantly
increase in major bleeding compared with aspirin
(3.7% versus 2.7%; p=0.001)®. There are four
available P2Y 12 receptor blockers in ACS, including
clopidogrel, ticagrelor, prasugrel, and cangrelor.
The first three agents are oral form and available in
Thailand, while cangrelor is an intravenous medication
and not available in Thailand. Clopidogrel and
ticagrelor have been listed in the national drug list
that can be reimbursed under specific conditions®
Even though all agents block adenosine diphosphate
receptor in platelet, they have different properties
as shown in Table 1, and can be used in different
setting of ACS®. Both ticagrelor and prasugrel are
considered as potent P2Y 12 receptor blockers. Several
guidelines recommended DAPT in ACS patient such
as the 2018 ESC/EACTS Guidelines on myocardial
revascularization®, the 2017 ESC, which updated the
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Table 1. Properties of available P2Y;, receptor blockers in Thailand®

Properties Clopidogrel Ticagrelor Prasugrel

Dosing Loading 300 to 600 mg Loading 180 mg Loading 60 mg
Maintenance 75 mg daily Maintenance 90 mg bid Maintenance 10 mg daily

Class Thienopyridine (prodrug) Cyclopentyltria- Thienopyridine (prodrug)

Oral bioavailability

Onset 2 to 4 hours with IPA
50% to 70%

Half life 0.5 hours

Elimination Esterases;

Metabolism by CYP-450

enzymes (CYP2C19)

>50% (active metabolite)

zolopyrimidines (active drug)

30% to 42% >78% (active metabolite)
0.5 hour with IPA 1 hour with IPA 90%
90%
9 hours 7 hours
Metabolism by CYP-450 Esterases;

enzymes (CYP3A4/5) Metabolism by CYP-450

enzymes (CYP3A4, CYP2B6)

Off set (when to stop before surgery) 5 to 7 days 5 days 7 days
[PA=inhibition of platelet aggregation
ACS
STEMI NSTE-ACS
I
I I 1 ——1—
Primary PCI Fibrinolytic Without Reperfusion PCI Medically Managed

Copt

-

Ticagrelor [ PLATO [ TREAT | [ PLATO ] | PLATO |

Figure 1. Summary of clinical evidences in ACS setting.

DAPT in coronary artery disease and was developed
in collaboration with EACTS®, and the 2016 ACC/
AHA Guideline, which updated the duration of DAPT
in patients with coronary artery disease®.

This consensus aimed to summarize how to
choose the appropriate DAPT for ACS patients based
on the guidelines and clinical trials to ensure the best
patient outcome for health care provider and a suitable
economic outcome for Thailand. Relevant trials or
guidelines up to December 2018 were reviewed to
conclude DAPT in these eight settings, STEMI with
primary percutaneous coronary intervention (PCI),
STEMI with fibrinolytics, STEMI without reperfusion
therapy, NSTE-ACS with PCI, medically managed
NSTE-ACS, maintenance DAPT in ACS, recurrent
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ACS, and ACS in the elderly. Summary of clinical
evidences were reviewed in each ACS setting (except
maintenance DAPT in ACS, recurrent ACS, and ACS
in the elderly) as shown in Figure 1.

Two large studies compared the potent P2Y 1.
receptor blockers and the clopidogrel, which was
ticagrelor versus clopidogrel (Platelet Inhibition and
Patient Outcomes [PLATO] study), and prasugrel
versus clopidogrel on top of aspirin in all treatment
arms (Trial to Assess Improvement in Therapeutic
Outcomes by Optimizing Platelet Inhibition with
Prasugrel-Thrombolysis in Myocardial Infarction 38
[TRITON-TIMI 38] study)®!?. Both studies were
conducted in ACS patients with a ratio of STEMI
in 37.5% to 38.0% in the PLATO study and 26%
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Table 2. Summary of two studies compared ticagrelor or prasugrel with clopidogrel in acute coronary syndrome

Factors PLATO® TRITON-TIMI 3810
Ticagrelor Clopidogrel Prasugrel Clopidogrel
(n=9,333) (n=9,291) (n=6,813) (n=6,795)
STEM]I, n (%) 3,496 (37.5) 3,530 (38.0) 26% 26%
PCI index hospitalization, n (%) 5,687 (60.9) 5,676 (61.1) 99% 99%
Treatment 180 mgloading, 300 to 600 mgloading, 60 mgloading, 300 mgloading,
90 mg bid 75 mg daily 10 mg daily dose 75 mg daily
Follow-up 12 months 15 months
Primary efficacy endpoint (death from 864 (9.8) 1,014 (11.7)* 643 (9.9) 781 (12.1)*
vascular causes, MI, or stroke), n (%)
Secondary endpoint (death from any 901 (10.2) 1,065 (12.3)* 692 (10.7) 822 (12.7)*
cause, M, or stroke), n (%)
MI 504 (5.8) 593 (6.9)* 475 (7.3) 620 (9.5)*
Death from vascular causes 353 (4.0) 442 (5.1)* 133 (2.1) 150 (2.4)
Stroke 125 (1.5) 106 (1.3) 61 (1.0) 60 (1.0)
Stent thrombosis 71(1.3) 106 (1.9)* 68 (1.1) 142 (2.4)*
Primary safety endpoint
Major bleeding 961 (11.6)* 929 (11.2) 146 (2.4)° 111 (1.8)"*
Fatal bleeding 20(0.3) 23(0.3) 21(0.4) 5(0.1)*
Intracranial bleeding 26 (0.3) 14 (0.2) 19 (0.3) 17 (0.3)

STEMI=ST elevation myocardial infarction; MI=myocardial infarction; PCI=percutaneous coronary intervention

2Fatal bleeding, intracranial bleeding, intrapericardial bleeding with cardiac tamponade, hypovolemic shock or severe hypotension
due to bleeding and requiring pressors or surgery, a decline in the hemoglobin level of 5.0 g per deciliter or more, or the need
for transfusion of at least 4 units of red cells; " Key safety endpoint or non-CABG-related TIMI major bleeding

*p<0.05

in the TRITON-TIMI 38. The PCI was performed
during index hospitalization in approximately 61%
in the PLATO study and 99% in the TRITON-TIMI
38 study. The treatment time of prasugrel was longer
in the TRITON-TIMI 38 study than ticagrelor in the
PLATO study (15 versus 12 months). Note that the
median duration of prasugrel treatment was 14.5
months in the TRITON-TIMI 38 study, and 9.2 months
in the PLATO study. Both studies showed that DAPT
with potent P2Y 1> receptor blockers on top of aspirin
had significant improvement of the primary efficacy
endpoint, which is a composite of the rate of death
from cardiovascular causes, myocardial infarction
(MI), or stroke as opposed to clopidogrel on top of
aspirin. The hazard ratio (HR) for a primary efficacy
endpoint by ticagrelor was 0.84 with 95% confidence
interval (CI) 0of 0.77 to 0.92, while the HR by prasugrel
was 0.81 with 95% CI of 0.73 to 0.90, which both
compared with clopidogrel. Both ticagrelor and
prasugrel had lower rate of MI but only ticagrelor had
significant lower rate of death from cardiovascular
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causes with the HR as 0.79 with 95% CI of 0.69 to
0.91. Regarding the primary safety end points, in the
PLATO study, the primary safety end points were
major bleeding, and ticagrelor had comparable major
bleeding rate as clopidogrel, both in the study criteria
(11.6% versus 11.2%; HR 1.04; 95% CI1 0.95 to 1.13)
and in the thrombolysis in myocardial infarction
(TIMI) criteria (7.9% versus 7.7%; HR 1.03; 95%
CI 0.93 to 1.15). However, in the TRITON-TIMI
38, the key safety endpoint was non-coronary artery
bypass surgery (CABG)-related TIMI major bleeding.
Prasugrel was significantly higher than clopidogrel
(2.4% versus 1.8%; HR 1.32; 95% CI 1.03 to 1.68).
Other details on bleeding from both ticagrelor and
prasugrel are shown in Table 2.

Recommendation
STEMI with primary PCI

PLATO and TRITON-TIMI 38 were conducted
in ACS patients with a ratio of STEMI in 37.5% to
38.0% and 26%, respectively. The PCI was performed
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during index hospitalization in approximately 61%
in PLATO study and 99% in the TRITON-TIMI 38
study. For ticagrelor!?, the STEMI with primary
PCI subgroup analysis of the PLATO trial in patients
with STE-ACS intended for reperfusion with primary
PCI showed benefit on primary efficacy endpoint in
STEMI with primary PCI group and almost reached
statistical significance (HR 0.87; 95% CI 0.75 to
1.01). However, if STEMI was defined as those
with ST elevation at presentation, left bundle branch
block (LBBB) at presentation, or patients with a final
diagnosis (n=8,430), ticagrelor showed significant
benefit on primary efficacy endpoint when compared
to clopidogrel with HR 0f 0.85 (95% C10.74 t0 0.97).
For primary safety endpoint in STEMI with primary
PCI group, ticagrelor had comparable major bleeding
rate as clopidogrel by both study criteria (9.0% versus
9.2%; p=0.43; HR 0.98; 95% CI 0.83 to 1.14) and
TIMI major bleeding criteria (6.1% versus 6.4%; HR
0.96; 95% CI 0.79 to 1.16). Both primary efficacy
and safety endpoints were consistent with the overall
PLATO results.

For prasugrel, there was results for STEMI
with PCI population'?. In STEMI with primary PCI
population, prasugrel had a lower rate of primary
efficacy endpoint when compared with clopidogrel
(6.6% versus 8.2%) without statistical significance
(HR 0.80; 95% CI 0.60 to 1.08). However, the HR
was significant in all STEMI cohort (HR 0.68; 95%
CI10.54 to 0.87). For safety endpoint defined as TIMI
major bleeding unrelated to CABG surgery, prasugrel
treatment had comparable bleeding outcomes as
clopidogrel treatment (1.2% versus 1.5%; HR 0.80;
95% CI 0.40 to 1.60) in STEMI with primary PCI
population.

There was no large clopidogrel study in STEMI
with primary PCI, but a 2x2 factorial design study was
conducted to compare double-dose versus standard
dose of clopidogrel in ACS undergoing PCI or the
CURRENT-OASIS 7 trial®®. It is important to note
that each arm comprised of STEMI between 36.6% to
37.2%. A 600 mg clopidogrel on day 1, 150 mg once
daily on day 2 to 7, and then 75 mg daily regimen was
used, while the standard dose used 300 mg loading
dose of clopidogrel on day 1 and then 75 mg daily.
The double-dose clopidogrel regimen significantly
lowered the primary outcome, which is the composite
of cardiovascular death, MI, or stroke at 30 days,
compared to the standard dose clopidogrel with
adjusted HR of 0.86 (95% CI 0.74 to 0.99; p=0.039).
However, the major bleeding, defined as study criteria,
increased by 41% when using the double-dose regimen
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as compared to the standard dose regimen (adjusted
HR 1.41;95% CI 1.09 to 1.83; p=0.009). In summary,
clopidogrel with 600 mg loading on day 1 prior to
PCI reduced cardiovascular events but may increase
major bleeding.

Both the European Society of Cardiology (ESC)™”
and the American College of Cardiology (ACC)®
guidelines recommended potent P2Y:2 receptor
blockers in STEMI with primary PCI over clopidogrel.
Clopidogrel may be an optional treatment when P2Y 12
receptor blockers are contraindicated or not available.

Based on clinical evidences and guideline
recommendation, the expert consensus group
recommended DAPT with potent P2Y:2 receptor
blockers for at least 12 months in STEMI with primary
PCI patients. If potent P2Y12 receptor blockers are
not available or contraindicated, clopidogrel can be
an alternative treatment. Generic clopidogrel should
be used only if met with the standard quality control.

STEMI with fibrinolytics

Both the TRITON-TIMI 38 and the PLATO study
excluded those patients that received fibrinolytic
therapy within 24 to 48 hours®!?, but there were
three randomized placebo controlled trials adding
clopidogrel and ticagrelor to aspirin in STEMI patients
who received fibrinolytic therapy, CLARITY-TIMI
28, Clopidogrel, and Metoprolol in Myocardial
Infarction Trial (COMMIT), and TREAT study!*'®.

In CLARITY-TIMI 28U, all STEMI patients
were treated with a fibrinolytic agent and tenecteplase
was used in approximately 50% of the patients. In
addition to clopidogrel and aspirin, a fibrinolytic
agent showed significant reduction of primary
efficacy endpoint (the composite of an occluded
infarct-related artery defined by a TIMI flow grade of
0 or 1) on angiography, death from any cause before
angiography could be performed, or recurrent MI
before angiography with odds ratio 0.64 (95% CI10.53,
0.76) over placebo. For the primary safety endpoint
defined as TIMI, major bleeding was comparable
between the clopidogrel and the placebo group (1.3%
versus 1.1%, p=0.64). Another clopidogrel study was
the COMMIT study that compared clopidogrel 75 mg
versus placebo in addition to aspirin 162 mg daily for
four weeks in acute MI patients!'®. In that study, about
54% of patients received fibrinolytic agent. Adding
clopidogrel to aspirin had a lower primary outcome
than placebo (9.2% versus 10.1%, odd ratio 0.91, 95%
CI0.86 to 0.97).

In TREAT, a multicenter, randomized, open-
label with blinded bleeding endpoint was conducted

J Med Assoc Thai | Vol.102 | No.12 | December 2019



to compare ticagrelor and clopidogrel as DAPT in
STEMI patients after fibrinolytic therapy who had 24
hours of symptom onset'®. There were 3,799 eligible
patients, younger than 75 years, that enrolled in the
study. The treatments were either ticagrelor (180 mg
loading, 90 mg twice daily) or clopidogrel (300 to
600 mg loading, 75 mg daily). The primary outcome
or major TIMI bleeding at 30 days was comparable
between the two groups (0.73% in ticagrelor and
0.69% in clopidogrel group; p for non-inferiority
<0.001). The composite of death from vascular
causes, MI, or stroke was also not significantly
different between the two groups (4.0% in ticagrelor
versus 4.3% in clopidogrel group; p=0.57). It is
important to note that the majority of fibrinolytic
was tenecteplase (40%) while streptokinase was only
5.7%. In conclusion, ticagrelor was non-inferior to
clopidogrel in terms of the rate of major bleeding at
30 days, regardless of the bleeding classification used
(TIMI, PLATO, BARC), and could be used within the
first 24 hours after fibrinolysis, even when a patient
had been pre-treated with clopidogrel.

Both 2017 ESC? and 2016 ACC® guidelines
recommended clopidogrel as co-adjuvant and after
fibrinolysis. However, the 2017 ESC Guidelines for
the management of acute MI in patients presenting
with ST-segment elevation!” recommended that
switching to prasugrel or ticagrelor 48 hours after
fibrinolysis might be considered in patients who
underwent PCI.

Based on clinical evidences and guideline
recommendation, the expert consensus group
recommended clopidogrel as the P2Y 1. receptor
blocker of choice as co-adjuvant or after streptokinase.
It should be loaded only to 75 mg in patients of 75
years or older. Ticagrelor may be an option in patient
receiving tenecteplase within 24 hours. Potent P2Y 12
receptor blockers might be considered 48 hours after
streptokinase.

STEMI without reperfusion therapy

The COMMIT study!"® showed that the addition
of clopidogrel to aspirin was safe and reduced
mortality and major vascular events in hospital. In
the study, some patients did not receive fibrinolytic
agents. In the pre-specified sub-categories of enrolled
patients, clopidogrel had the benefit irrespective of
the use of fibrinolytic therapy (heterogeneity p=0.4).

Since there is no clinical data of potent P2Y 12
receptor blockers in STEMI without reperfusion
therapy, the expert consensus group recommended
clopidogrel 75 mg per day in STEMI patients who
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did not have any reperfusion therapy.

NSTE-ACS with PCI

From the PLATO trial, ticagrelor significantly
reduced the primary endpoint, which is deaths from
cardiovascular causes, compared with clopidogrel®.
There was a ticagrelor sub-analysis to explore the
effect of ticagrelor versus clopidogrel in the total
NSTE-ACS subgroup of the PLATO trial™®. In that
study, NSTE-ACS accounted for 59.49% (11,080
patients from PLATO study where 5,581 NSTE-
ACS were randomized to ticagrelor and 5,499 to
clopidogrel). In each treatment arm, about 80% of
the patients had troponin positive, almost 60% of
patients had ST segment depression of 0.1 mm or
greater, and almost 90% of patients had TIMI risk
score 2 or more. From the subgroup analysis in those
with NSTE-ACS, ticagrelor had positive benefit
over clopidogrel in the efficacy endpoint, which is
composite of cardiovascular death, MI, and stroke
with HR of 0.83 (95% CI 0.74 to 0.93). Moreover,
ticagrelor had lower deaths from all causes than
clopidogrel with HR 0f 0.76 (95% CI 0.64 to 0.90). In
the safety endpoint, classified as major bleeding (study
criteria), ticagrelor was not significantly different than
clopidogrel with HR of 1.07 (95% CI 0.95 to 1.19).
The present study also had an analysis on the effect of
ticagrelor in NSTE-ACS with early revascularization.
There were 2,873 NSTE-ACS with revascularization
in the ticagrelor group and 2,841 in the clopidogrel
group. Approximately 90% of the patients in both
treatment arms had PCI during the first 10 days. In the
efficacy endpoint, ticagrelor showed the benefit over
clopidogrel with HR of 0.86 (95% CI 0.68 to 1.09)
without significant increase in major bleeding defined
by study criteria with HR 1.10 (95% CI1 0.84 to 1.44).

Two studies were conducted on using prasugrel
as DAPT in NSTE-ACS. They were TRITON-TIMI
3819 and the comparison of prasugrel at the time of
PCI or as pre-treatment at the time of diagnosis in
patients with non-ST elevation myocardial infarction
(ACCOAST)™. In the TRITON-TIMI 38 trial®,
prasugrel showed benefit over clopidogrel in all
ACS with scheduled PCI population. There was
an analysis from TRITON-TIMI 38 trial in patient
with unstable angina (UA) or NSTE-ACS. There
were 10,074 NSTE-ACS patients categorized as
NSTEMI in 7,541 patients, UA in 2,528 patients, and
undetermined in five patients. The PCI was performed
in 99.1% of NSTE-ACS patients in this trial. The
primary endpoint comprised of cardiovascular death,
non-fatal MI, and non-fatal stroke. In that study,
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prasugrel had significant lower rate than clopidogrel
(9.3% versus 11.2%) with HR of 0.82 (95% CI 0.73
to 0.93). However, risks of TIMI major bleeding not
related to CABG was increased in the prasugrel arm
(2.2%) compared to the clopidogrel arm (1.6%) with
HR 1.40 (95% CI 1.05 to 1.88). In the present study,
60 mg of prasugrel was loaded at any time between
randomization and one hour after leaving the cardiac
catheterization laboratory and received prasugrel 10
mg as maintenance doses.

The ACCOAST study, a phase 3, randomized,
double-blind, event-driven study, compared between
prasugrel pre-treatment group and no pre-treatment
group. The pre-treatment group was given prasugrel
at the time of diagnosis, while the no pre-treatment
group received prasugrel after coronary angiography
in NSTE-ACS patients'?. There were 4,033 eligible
patients, randomized to pre-treatment group (2,037
patients) and no pre-treatment group (1,996 patients).
All patients were planned to have coronary angiogram
within 2 to 48 hours after randomization. The pre-
treatment group received 30 mg of prasugrel before
coronary angiogram plus 30 mg of prasugrel at the
time of PCI. For the no pre-treatment group, 60 mg
of prasugrel was given after angiography in patients
who underwent PCI, which is similar to the TRITON-
TIMI 38 trial. The primary efficacy endpoint, which is
death from cardiovascular causes, MI, stroke, urgent
revascularization, or glycoprotein IIb/Illa inhibitor
bailout, was not statistically different between both
groups atday 7 (10.0% versus 9.8%; HR 1.02; 95% CI
0.84 to 1.25) and at day 30 (10.8% versus 10.8%; HR
0.997; 95% CI 0.83 to 1.20). The key safety endpoint
classified as all CABG-related or non-CABG-related
TIMI major bleeding was significantly higher in the
pre-treatment group than the no pre-treatment group
atday 7 (2.6% versus 1.4%; HR 1.90; 95% CI 1.19 to
3.02) and day 30 (2.9% versus 1.5%; HR 1.97; 95%
CI 1.26 to 3.08).

Clopidogrel may be an option in NSTE-ACS with
PCI. The Clopidogrel in UA to Prevent Recurrent
Events (CURE) study was conducted to evaluate the
effects of clopidogrel in addition to aspirin in NSTE-
ACS group®’. Twelve thousand five hundred sixty-
two NSTE-ACS patients received clopidogrel 300
mg immediately and followed by 75 mg once daily
or placebo in addition to aspirin. The first primary
outcome (death from cardiovascular causes, non-fatal
MI, or stroke) was lower in the clopidogrel group
than the placebo group (9.3% versus 11.4%, relative
risk 0.80 with 95% CI 0.72 to 0.90). However, major
bleeding was significantly higher in the clopidogrel
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group compared with the placebo (3.7% versus 2.7%;
relative risk 1.38 with 95% CI 1.13 to 1.67). There was
an analysis in NSTE-ACS with PCI in CURE study
(the PCI-CURE study)®. Two thousand six hundred
fifty-eight NSTE patients with PCI patients were
randomized to either clopidogrel (n=1,313) or placebo
(n=1,345). The rate of primary endpoint from PCI to
30 days was significantly lower in the clopidogrel
than in the placebo group (4.5% versus 6.4%; relative
risk 0.70 with 95% CI 0.50 to 0.97) with comparable
rates of major bleeding (1.6% versus 1.4%; relative
risk 1.13 with 95% CI 0.61 to 2.10).

Both ESC™ and ACC® guidelines recommended
potent P2Y 1> receptor blockers in NSTE-ACS with
PCI over clopidogrel. Ticagrelor with aspirin is
recommended in NSTE-ACS undergoing invasive
management, regardless of initial treatment strategy,
including patients pre-treated with clopidogrel.
While prasugrel is recommended for P2Y 12 receptor
blocker-naive patients, it is not recommended if
coronary anatomy is unknown. Clopidogrel may be
an optional treatment when P2Y 1> receptor blockers
are contraindicated or not available.

Based on clinical evidences and guideline
recommendation, the expert consensus group
recommended DAPT with potent P2Y:2 receptor
blockers for at least 12 months in NSTE-ACS with
PCI patients. Ticagrelor is preferred in moderate
to high risk patients regardless of clopidogrel pre-
treatment®'®. Prasugrel can be initiated if coronary
anatomy was known and planned to have an invasive
strategy'*20. If potent P2Y 1> receptor blockers were
not available or contraindicated or patients with high
risk of bleeding, clopidogrel could be an alternative
treatment®'*?. Again, generic clopidogrel should be
used only if met with the standard quality control.

Medically managed NSTE-ACS

A randomized controlled trial, the Targeted
Platelet Inhibition to Clarify the Optimal Strategy
to Medically Manage Acute Coronary Syndromes
(TRILOGY ACS) study, compared prasugrel versus
clopidogrel in UA/NSTEMI patients who did not
perform revascularization®. The study had two
study populations, age under 75 years and overall
population, which included patients 75 years or older.
The prasugrel dose was 10 mg in patients under 75
years and 5 mg in patients 75 years or older or who
weighed less than 60 kg. Clopidogrel was given
75 mg in all patients. The primary endpoint was a
composite of death from cardiovascular diseases,
non-fatal MI, or non-fatal stroke at 30 months. There
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were 7,243 patients in the analyses of patients under
75 years and 2,083 patients at 75 years or older. The
median follow-up was 17 months. There was no
statistical different on primary endpoint and bleeding
risk between both groups of treatment and in both
study populations. The primary efficacy outcome at
30 months in prasugrel and clopidogrel group were
13.9% and 16.0%, respectively (HR 0.91; 95% C10.79
to 1.05). In the present study, prasugrel did not show
a superior outcome when compared with clopidogrel.

In NSTE-ACS subgroup of the PLATO trial"®,
there was an analysis of both efficacy and safety
according to treatment strategy. The treatment strategy
was either initially underwent revascularization or
no early revascularization for either PCI or CABG
with or without angiography within the first 10
days. Ticagrelor had better benefits over clopidogrel
regardless of revascularization strategy (HR of 0.86
in NSTE-ACS revascularization group and HR of
0.85 in NSTE-ACS without revascularization group,
interaction p=0.93) without significant difference in
overall major bleeding defined by study criteria (HR
of 1.10 in NSTE-ACS revascularization group versus
1.05 in NSTE-ACS without revascularization group,
interaction p=0.82).

Both ESC™ and ACC® guidelines recommended
ticagrelor over clopidogrel in this setting unless the
risk of bleeding is more than the benefit to prevent
ischemic event. Prasugrel is not recommended in
this setting.

Based on clinical evidences and guideline
recommendation, the expert consensus group
recommended ticagrelor over clopidogrel in medically
managed NSTE-ACS. Clopidogrel may be an
optional treatment when ticagrelor is not available
or contraindicated or high bleeding risk patients.
Prasugrel is not recommended in this setting based
on the negative results of the TRILOGY®® and
the present study population was excluded in the
TRITON-TIMI 38 study“®.

Maintenance DAPT in ACS

From the results of PLATO and TRITON-TIMI
38 study (Table 2), the potent P2Y 12 receptor blockers
should be given to all ACS patients for at least 12
months®!,

For those ACS patients with high risk for
bleeding or when potent P2Y12 receptor blockers
are not available or are contraindicated, clopidogrel
treatment may be an optional treatment. An open
labeled, randomized trial was conducted and compared
potent P2Y 12 receptor blockers versus aspirin plus
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clopidogrel treatment®?. The switching regimen
started at one month with 75 mg of aspirin plus 75
mg of clopidogrel in ACS patients who underwent
PCI. Both treatment regimens were scheduled for one
year when outcomes were evaluated. The dosage of
clopidogrel was between 300 to 675 mg. Out of 646
eligible patients, 257 (40%) patients were diagnosed
as STEMI. The primary outcome, composite of
cardiovascular death, urgent revascularization, stroke,
and bleeding, was significantly lower in switching
DAPT group than unchanged DAPT group (13.4%
versus 26.3%) with HR of 0.48 (95% CI 0.34 to
0.68; p<0.01). Major bleeding was also significantly
lower in switched DAPT group (4.0% versus 14.9%;
HR 0.30; 95% CI1 0.18 to 0.50; p<0.01). All ischemic
outcomes were comparable between the two groups
(9.3% versus 11.5%; p=0.36). The compliance rate
in the switched DAPT group was significantly higher
than the unchanged DAPT group at the end of study
(86.0% versus 74.9%; p<0.01).

A maintenance DAPT therapy of clopidogrel with
an early de-escalation strategy guided by a platelet
function testing (PFT) is an optional treatment®>.
This regimen may be feasible for those with medical
contraindicated or due to socioeconomic reason for
potent DAPT. An investigator-initiated, randomized,
open-label, assessor-blinded, multicenter trial
(TROPICAL-ACS) was conducted in Europe. The
inclusion criteria were ACS patients with positive-
biomarker, successful PCI, and a planned treatment
of 12-month DAPT. The early guided de-escalation
group received one week of prasugrel treatment,
then one week of clopidogrel treatment, then the
11.5-month therapy of DAPT with either prasugrel
or clopidogrel by evidence of high on-treatment
platelet reactivity (HPR). Those with sufficient platelet
inhibition or no HPR continued with clopidogrel. Two
thousand six hundred ten patients were included in the
study with 1,304 to guided de-escalation group and
1,306 to the control group. HPR was detected in 511
patients (39% of the intention-to-treat population) in
the intervention group. The guided de-escalation of
DAPT with clopidogrel was non-inferior to prasugrel
at one year for primary outcome, the net clinical
benefit [cardiovascular death, M1, stroke, or bleeding
grade 2 or higher according to the Bleeding Academic
Research Consortium (BARC) criteria] with a margin
of non-inferiority at 30%. Ninety-five patients (7%)
and 118 patients (9%) in the guided de-escalation
and standard group had the primary endpoint [pyon.
inferioriy=0.0004; HR 0.81 (95% CI 0.62 to 1.06),
Psuperiority=0.12]. The guided de-escalation treatment
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may be more beneficial in those with STEMI than
NSTE-ACS (HR 0.54; 95% CI 0.35 to 0.83) with
a p for interaction of 0.0116, but not for gender (p
for interaction 0.60), age (p for interaction 0.11), or
diabetes (p for interaction 0.10).

There are additional studies to continue DAPT
longer than 12 months after ACS period. There were
two studies conducted by using potent P2Y12 receptor
blockers, ticagrelor (PEGASUS-TIMI 54 trial) and
prasugrel (DAPT trial), as DAPT for more than 12
months®@%?”, Both studies showed significant reduction
in primary composite endpoint of cardiovascular
death, MI, or stroke. The treatment of ticagrelor of
60 and 90 mg for three years (median follow up of
33 months) had HR (95% CI) over placebo of 0.84
(0.74 to 0.95); p=0.004 and 0.84 (0.75 to 0.96);
p=0.008, respectively. The DAPT trial showed that
thienopyridine treatment for 30 months compared
with placebo had lower major adverse cardiovascular
and cerebrovascular events with HR (95% CI) 0of 0.71
(0.59 t0 0.85); p<0.001. The DAPT trial also showed
significant reduction in stent thrombosis with HR
(95% CI) of 0.29 (0.17 to 0.48); p<0.001. The rate
of stent thrombosis in the treatment arm was 0.4%
compared with 1.4% in placebo arm. However, both
studies showed that long term DAPT treatment with
potent P2Y12 receptor blockers increased the risk of
bleeding. The PEGASUS-TIMI 54 study had TIMI
major bleeding rate of 2.30% and 2.60% in 60- and
90-mg of ticagrelor compared with 1.06% of placebo
(p<0.001). Similarly, long term thienopyridine
treatment in the DAPT trial increased moderate or
severe bleeding compared with the placebo (2.5%
versus 1.6%; p=0.001).

Both PEGASUS-TIMI 54 and DAPT trial had
different settings. First, the PEGASUS-TIMI 54 trial
enrolled previous MI one to three years, age over 50
years, with one high risk feature or age of 65 years
or older, diabetes mellitus requiring medication, a
second prior spontancous MI, multivessel coronary
artery disease, or chronic kidney disease stage 3 or
more. The DAPT trial enrolled patients older than
18 years, treated with FDA-approved drug-eluting or
bare-metal stents, and eligible for DAPT. Additionally,
patients should not have any major cardiovascular or
cerebrovascular event, repeat revascularization, or
moderate or severe bleeding and have been adherent to
thienopyridine therapy (defined as having taken 80%
to 120% of the drug without an interruption of longer
than 14 days) at 12 months after DAPT@". Note that
approximately 80% of the patients in the PEGASUS-
TIMI 54 study had history of PCI, and 96.5% of these
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patients underwent PCI with stenting. Second, the
PEGASUS-TIMI 54 is a randomized study on either
ticagrelor or placebo. Whereas, only 34% of patients
received prasugrel therapy in the DAPT trial. The rest
of the patients were treated with clopidogrel. These
data suggested that the results of the PEGASUS-TIMI
54 trial were from ticagrelor only, while the results
of DAPT trial may be the effects of clopidogrel in
two-third of the patients. In other words, clopidogrel
may be an optional DAPT in drug-eluting stent. Third,
the DAPT trial had results on stent thrombosis, but
not the PEGASUS-TIMI 54 trial. Neither studies
showed the net clinical benefit between reduction of
cardiovascular risks and increasing bleeding risks.

Both ESC™ and ACC® guidelines recommended
DAPT duration in all ACS settings at least 12 months
if patients can tolerate and have no bleeding. The ESC
guideline” recommended ticagrelor or clopidogrel in
ACS with PCI who are at high risk of bleeding and
should be considered discontinuation DAPT therapy
after 6 months. However, MI patients with high
ischemic risk who have no bleeding complication
from DAPT, the DAPT treatment may be longer than
12 months.

Based on clinical evidences and guideline
recommendation, the expert consensus group
recommended DAPT duration in all ACS setting for
at least 12 months. It should be a DAPT regimen
with potent P2Y 1. receptor blockers. Clopidogrel
is an optional treatment if potent P2Y12 receptor
blockers were not available or bleeding occurred.
The dosage for clopidogrel reloading is 300 mg and
75 mg of clopidogrel should be given on a daily
basis. Judgement may be made individually, weighing
between cardiovascular benefit and bleeding risk.

Recurrent ACS

There is no available clinical data on DAPT
in recurrent ACS within the first 12 months. From
the PLATO study®, the rate of MI after DAPT in
ticagrelor and clopidogrel group were 5.8% and
6.9%, respectively, as shown in Table 2. These data
also demonstrated the reduction of recurrent MI
using ticagrelor by 16% (HR 0.84; 95% CI 0.75 to
0.95). Prasugrel also reduced the rate of non-fatal MI
compared with clopidogrel by 24% (HR 0.76; 95% CI
0.67 to 0.85)1"2. Both DAPT regimens with ticagrelor
and prasugrel significantly reduced the chances of
stent thrombosis compared with clopidogrel by 33%
and 52%, respectively. The HR (95% CI; p-value)
for ticagrelor and prasugrel regimen were 0.67 (0.50
to 0.91; p=0.009) and 0.48 (0.36 to 0.64; p<0.001),
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Table 3. Outcome of ticagrelor versus clopidogrel in elderly patients with ACS: sub study from PLATO trial®®

Outcomes Age group  Number Rate in Rate in Adjusted 95% CI p value
(years) of events  ticagrelor clopidogrel hazard ratio (interaction)
group group
CV death, MI, or stroke >75 471 17.2 18.3 0.89 0.74 to 1.08 0.56
<75 1,399 8.6 10.4 0.84 0.75 to 0.93
Overall major bleeding 275 341 14.2 13.5 1.02 0.82to 1.27 0.89
<75 1,545 11.2 10.8 1.04 0.94 to 1.15

Cl=confidence interval; CV=cardiovascular

Table 4. P2Y,, receptor blockers recommendation in DAPT regimen from expert consensus group in ACS setting

ACS setting P2Y, receptor blockers of choice

STEMI with primary PCI Ticagrelor® Prasugrel** Clopidogrel®
180 mg loading dose followed by 60 mg loading dose followed by 300 to 600 mg loading dose,
90 mg twice a day 10 mg once daily followed by 75 mg once daily

Clopidogrel is an option when prasugrel or ticagrelor are contraindicated or are not available
STEMI with fibrinolytics Clopidogrel* Ticagrelor® Prasugrel”*

300 mg loading dose followed by 180 mg loading dose followed by No evidence
75 mg once daily 90 mg twice a day

(without loading dose in patients
who age 75 year or older)

Clopidogrel is a P2Y; receptor blocker of choice but after 48 hours may be considered switching to
prasugrel or ticagrelor who underwent PCI. ticagrelor may be considered if fibrinolytic is tenecteplase

STEMI without reperfusion Clopidogrel* Ticagrelor” Prasugrel™*

therapy 300 mg loading dose followed by No evidence No evidence

75 mg once daily

No data for ticagrelor and prasugrel

NSTE-ACS with PCI Ticagrelor® Prasugrel** Clopidogrel®
180 mg loading dose followed by 60 mg loading dose followed by 300 to 600 mg loading dose,
90 mg twice a day 10 mg once daily followed by 75 mg once daily

(not recommended in whom
coronary anatomy is not known)

Clopidogrel is an option when prasugrel or ticagrelor are contraindicated or are not available

Medically managed NSTE-ACS Ticagrelor® Clopidogrel® Prasugrel*
180 mg loading dose followed by 300 to 600 mg loading dose, Not recommended
90 mg twice a day followed by 75 mg once daily

300 to 600 mg loading dose,
followed by 75 mg once daily

Clopidogrel is an option when ticagrelor is contraindicated or is not available

Maintenance DAPT in ACS At least 12 months (All P2Y,, receptor blockers)

Recurrent ACS Ticagrelor® Prasugrel™* Clopidogrel®
180 mg loading dose followed by 60 mg loading dose followed by 300 to 600 mg loading dose,
90 mg twice a day 10 mg once daily followed by 75 mg once daily
Ticagrelor or prasugrel may be considered in recurrent ACS or stent thrombosis setting

ACS in the elderly Ticagrelor® Clopidogrel® Prasugrel®*
180 mg loading dose followed by 75 mg once daily without loading Not recommended in 75 years
90 mg twice a day dose or older

Ticagrelor is preferable as DAPT in elderly ACS patients regardless of age

ACS=acute coronary syndrome; STEMI=ST elevation myocardial infarction; PCI=percutaneous coronary intervention; NTSE=non-
ST elevation acute coronary syndrome; DAPT=dual antiplatelet therapy

A First choice recommendation, ® Second choice recommendation, ¢ Not recommended in that setting, ® No data available

* Not recommended in patients 275 years old or weighing <60 kg
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respectively.

Based on clinical evidences, DAPT regimen
with clopidogrel in ACS patients had higher risk of
having recurrent ACS compared with DAPT regimen
with either ticagrelor or prasugrel. There is no current
clinical data on DAPT regimen in the outcome of
recurrent ACS. However, the expert consensus group
recommended DAPT regimen with either ticagrelor
or prasugrel in recurrent ACS or stent thrombosis
setting.

ACS in the elderly

A subgroup analysis of the PLATO trial or PLATO
in the elderly® showed that there was no difference
on primary efficacy endpoint (cardiovascular deaths,
MI, or stroke) or overall major bleeding between the
age of 75 years as a cutoff point by ticagrelor versus
clopidogrel as shown in Table 3.

In TRITON-TIMI 38 study, 13% of the patients
(out of 13,608 patients) had moderate-to-high-risk
ACS with scheduled PCI and were 75 years or older!'?.
For subgroup analysis with 75 years or older, body
weight less than 60 kg, or history of stroke or TIA,
the net benefit between deaths from any causes or
non-CABG-related non-fatal TIMI major bleeding
was not different between prasugrel and clopidogrel
(20.2% versus 19.0%) with HR of 1.07 (95% CI1 0.90
to 1.28). Patients 75 years or older had no net benefit
from prasugrel (HR 0.99; 95% CI 0.81 to 1.21). The
unadjusted HR of prasugrel in primary outcome
reduction compared with clopidogrel was significant
only in age group under 65 years (8.1% versus 10.6
or 25% reduction with sample size of 8,322 patients;
p<0.05). Whereas, prasugrel had non-significant
benefits over clopidogrel in those with age. Therefore,
prasugrel did not show positive impact in ACS patients
with age over 65 years.

Based on clinical evidences, the expert consensus
group recommended ticagrelor and clopidogrel in
patients 75 years or older. Ticagrelor is preferable
as DAPT in elderly ACS patients regardless of age.
Prasugrel is not recommended for the elderly patients
with ACS.

Conclusion

DAPT regimens had shown the benefit in all
ACS settings in thrombotic events prevention. Based
on clinical studies of potent P2Y 12 receptor blockers
that showed the benefit over clopidogrel across
ACS population, potent P2Y 1. receptor blockers
are preferred and recommended by guidelines over
clopidogrel in ACS setting. Although, there are lack

1355

of evidences of P2Y 1. receptor blockers in Thai
population, the expert consensus group summarized
how to choose the appropriate DAPT for ACS patients
(Table 4) based on latest guidelines and clinical trials
until December 2018 for health care provider to ensure
the best patient outcome and improve ACS treatment
in Thailand.

What is already known on this topic?
A DAPT with a P2Y 12 receptor blocker on top
of aspirin can be used in various conditions of ACS.

What this study adds?

Recommendations of DAPT in eight various
topics are summarized including STEMI with primary
PCI, STEMI with fibrinolytics, STEMI without
reperfusion therapy, NSTE-ACS with PCI, medically
managed NSTE-ACS, maintenance DAPT in ACS,
recurrent ACS, and ACS in the elderly.
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