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ABSTRACT

Acute coronary syndrome (ACS) is principally
driven by platelet aggregation. Dual antiplatelet
therapy (DAPT) has demonstrated a reduction in
recurrent ischemic events. The newer antiplate-
lets ticagrelor and prasugrel have demonstrated
superiority over clopidogrel. While prasugrel
demonstrated benefit in patients scheduled for
percutaneous intervention (PCI), benefits of
ticagrelor were seen irrespective of the treatment
strategy. Current guidelines recommend the use
of DAPT for 1 year in all patients with ACS.
Ticagrelor 60 mg is recommended for up to
3 years in high-risk patients. DAPT and Predict-
ing Bleeding Complications in Patients
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Key Summary Points

Acute coronary syndrome (ACS) is
principally driven by platelet aggregation.
Dual antiplatelet therapy (DAPT) has
demonstrated a reduction in recurrent
ischemic events.

The newer antiplatelets ticagrelor and
prasugrel have demonstrated superiority
over clopidogrel. While prasugrel
demonstrated benefit in patients
scheduled for percutaneous intervention
(PCI), benefits of ticagrelor were seen
irrespective of the treatment strategy.

Current guidelines recommend the use of
DAPT for 1 year in all patients with ACS.
Ticagrelor 60 mg is recommended for up

to 3 years in high-risk patients. DAPT and
PRECISE DAPT scores are tools to support
decision-making in deciding duration of

dual antiplatelet therapy.
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INTRODUCTION

Coronary artery disease (CAD) and ACS toge-
ther account for approximately 7 million deaths
each year [1]. Ischemic heart disease (IHD) is the
single greatest cause of mortality and loss of
disability adjusted life years (DALYs) worldwide,
which accounts for roughly 7 million deaths
and 129 million DALYs annually. IHD and acute
coronary syndrome (ACS) are the leading causes
of death, on average, at younger ages and at
economically productive ages in low- and mid-
dle-income countries (LMICs) than in high-in-
come countries [2]. ACS, which accounts for
around half of global burden, is the leading
cause of mortality in the Asia—Pacific region [3].
This article is based on previously conducted
studies and does not contain any studies with
human participants or animals performed by
any of the authors.

Pharmacology of Currently Available
Antiplatelet Drugs

Thrombus formation in ACS is principally dri-
ven by platelet aggregation [4]. In patients with
CAD, there is a central role played by platelet
inhibition in both treatment and prevention of
short as well as long-term atherothrombotic
events. Oral antiplatelet agents recommended
for secondary prevention include the cyclo-
oxygenase-1 inhibitor aspirin, and the platelet
adenosine diphosphate P2Y12 receptor inhibi-
tors clopidogrel, prasugrel, and ticagrelor [5].
Among several potential combinations of
antiplatelet agents, DAPT refers to the combi-
nation of aspirin and a P2Y12 receptor inhi-
bitor. DAPT has been shown to reduce recurrent
major ischemic events in patients with ACS [5].
Table 1 demonstrates the pharmacological
properties of currently used antiplatelet drugs.

Pivotal Clinical Trials of DAPT in ACS

The standard 1-year recommendation for DAPT
is based on the experiences from the duration of
P2Y12 inhibition in pivotal early antiplatelet
trials, such as CURE. In patients treated with

Table 1 Pharmacological properties of currently used

antiplatelets
Drug Clopidogrel Prasugrel Ticagrelor
(6] (7] (8]

Prodrug Yes Yes No

Route of Oral Oral Oral
administration

Onset of action 2-6h 30 min 30 min

Duration of 3-10 days 7-10 days  3-5 days
action

Loading dose 300-600 mg 60 mg 180 mg

Maintenance 75 mg OD 10 mg 90 mg BD
dose oD

Withdrawal 5 days 7 days 5 days

before surgery

OD once daily, BD twice daily

first-generation drug-eluting stent (DES), pre-
mature discontinuation of DAPT was associated
with reports of late stent thrombosis. This
prompted the empirical recommendation in
these patients to prolong DAPT duration for up
to 12 months [9].

The CURE study demonstrated a significant
reduction of the primary composite endpoint
(cardiovascular (CV) death, non-fatal MI or
stroke) in clopidogrel plus aspirin arm com-
pared with aspirin alone at 12 months (9.3 vs.
11.4%, RR=0.80, 95% CI=0.72-0.90,
p <0.001), with an increased risk of major
bleeding (3.7 vs. 2.7%, RR = 1.38, p = 0.001) in
12,262 patients with NSTE- ACS, however there
was no significant difference in the mortality
between treatment groups (5.1 vs. 5.5%, HR =
0.93, 95% CI = 0.79-1.08) [7].

The TRITON-TIMI conducted in 13,608
patients with moderate-to-high-risk ACS sched-
uled to undergo PCI demonstrated that prasugrel
significantly reduced the risk of the primary
composite endpoint (CV death, non-fatal MI, or
stroke) by 19% (9.9 vs. 12.1%, HR = 0.81, 95%
CI = 0.73-0.90), MI by 24% (7.3 vs. 9.5%, HR =
0.76, 95% CI = 0.67-0.85) compared to clopi-
dogrel, but increased the risk of non CABG-re-
lated major bleeding (2.4 vs. 1.8%, HR = 1.32,
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95% CI=1.03-1.6, p =0.03), including fatal
bleeding. However, there was no significant dif-
ference in the mortality between treatment
groups (3.0 vs. 3.2%, HR=0.95 95%
CI =0.78-1.16, p = 0.64). In a post hoc subgroup
analysis of patients with age > 75 years, body-
weight < 60 kg or history of stroke or transient
ischemic attack (TIA), prasugrel was associated
with reduced clinical benefit regarding the pri-
mary efficacy endpoint along with increased risk
of bleeding [10].

The TRILOGY ACS study showed no clear
benefit of prasugrel over clopidogrel in medi-
cally managed ACS patients [11].

The PLATO study compared ticagrelor with
clopidogrel in addition to aspirin in 18,624
patients with ACS. At a follow-up of 12 months,
ticagrelor significantly reduced the risk of the
primary composite endpoint (CV death, non-
fatal MI, or stroke) by 16% (9.8 vs. 11.7%, HR
0.84, 95% CI 0.77-0.92, p < 0.001), MI by 16%
(5.8 vs. 6.9%, HR 0.84, 95% CI 0.75-0.95,
p = 0.005), all-cause mortality (4.5 vs. 5.9%, HR
0.78, 95% CI 0.69-0.89, p <0.001) and CV
mortality (4.0 vs. 5.1%, HR 0.79, 95% CI
0.69-0.91, p =0.001) by 22 and 21%, respec-
tively. No significant difference was observed in
the overall incidence of major bleeding (11.6 vs.
11.2%, HR 1.04, 95% CI 0.95-1.13, p = 0.43).
However, ticagrelor was associated with a
higher rate of major bleeding not related to
coronary-artery bypass grafting (4.5 vs. 3.8%,
p =0.03) [12]. The benefits of ticagrelor were
independent of whether an invasive strategy
was planned and have been validated in a real-
world setting using large-scale registry data [13].

DAPT Beyond 12 Months: Clinical
Evidence

The risk of M1, stroke, and all-cause death is con-
sistently high in chronic-phase post MI raising
consistently up to 3years, as shown in the
APOLLO real-world evidence study, which inclu-
ded 114,364 patients from across four countries
[14]. Hence, many studies have attempted to
evaluate benefits of DAPT beyond 12 months.
CHARISMA was one of the first trials that
evaluated the long-term use of clopidogrel plus

aspirin as compared with aspirin alone in
15,630 patients at high risk for a cardiovascular
event. The trial failed to demonstrate any sig-
nificant benefits of prolonged DAPT in reducing
the rate of MI, stroke, or death from cardiovas-
cular causes at a median duration of 28 months
and suggested harm in terms of bleeding in
patients with multiple risk factors [15].

The PEGASUS-TIMI 54 was a randomized
trial that evaluated two doses of ticagrelor (90 or
60 mg twice daily) plus aspirin to aspirin alone,
in 21,162 stable ACS patients (MI 1-3 years
earlier,) at high risk and followed up for a
median of 33 months. The results demonstrated
that prolonged DAPT with either dose of tica-
grelor reduced ischemic events (for 60 mg dose
HR = 0.84; 95% CI 0.74-0.95; p = 0.004) MACE
compared to aspirin alone [HR 0.85 (95% CI:
0.75-0.96), p =0.008]. As anticipated, major
bleeding with ticagrelor increased (2.69% for
ticagrelor 90 mg vs. 2.32% for ticagrelor 60 mg
vs. 1.0% for aspirin alone), however, there was
no significant difference between fatal bleeding
or nonfatal intracranial hemorrhage between
either ticagrelor dose group and placebo [16].

In the DAPT study, extension of DAPT using
thienopyridines (either clopidogrel or prasugrel)
with aspirin was evaluated up to 30 months
after PCI in 9961 patients who received a DES. It
was the first study that showed a significant
reduction in MI from both target and non-tar-
get lesions, suggesting a secondary preventive
effect of prolonging DAPT. It also showed a
significant reduction in stent thrombosis [0.4
vs. 1.4%; HR, 0.29 95% CI 0.17-0.48);
p<0.001], MI (2.1 vs. 4.1%; HR, 0.47;
p <0.001) and MACE [0.3 vs. 5.9%; HR, 0.71
(95% CI 0.59-0.85); p < 0.001] but no signifi-
cant benefit in reduction of all-cause mortality
and stroke. Prolonging DAPT was also associ-
ated with an increase in moderate to severe
bleeding (2.5 vs. 1.6%, p = 0.001) [17].

Upcoming Evidence of Monotherapy With
P2Y12 Inhibitors

The non-inferiority STOPDAPT-2 trial of 3045
patients who underwent PCI were randomized
to receive either 1-month DAPT followed by
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Table 2 Recommendations on switching of P2Y12 inhibitors [10, 12]

From To
Acute Setting® Chronic Setting®
Clopidogr | Prasugrel | Ticagrel | Clopidogr | Prasugrel | Ticagrelor
el or el
Clopidogr = Prasugrel | Ticagrel = Prasugrel | Ticagrelor
el 60 mg or 180 10 mg o.d | 90 mg b.d
LD mg LD MD (24 h | MD (24 h
(irrespect | (irrespect after last after last
ive of ive of Clopidogr | Clopidogr
prior prior el dose) el dose)
clopidog | clopidog
rel rel
timing timing
and and
dosing) | dosing)
Prasugrel | Clopidogr — Ticagrel | Clopidogr - Ticagrelor
el 600 mg or 180 el 75 mg 90 mg b.d
LD (24 h mg LD 0.d MD MD (24 h
after (24 h (24 h after after last
Prasugrel after last Prasugrel
dose) Prasugrel | Prasugrel dose)
dose) dose)
Ticagrelor | Clopidogr | Prasugrel - Clopidogr | Prasugrel —
el 600 mg 60mg el 600 mg | 60 mg LD
LD(24h |LD(24h LD (24 h | (24 h after
after after after Ticagrelor
Ticagrelor | Ticagrel Ticagrelor dose)
dose) or dose) dose)

LD loading dose, MD maintenance dose, 0.4 once daily, b.d twice daily

clopidogrel

monotherapy

(n =

1523)

or

Another

non-inferiority SMART-CHOICE

12-months DAPT with aspirin and clopidogrel
(n =1522). One-month DAPT was found to be
both non-inferior as well as superior to
12-month DAPT with primary endpoint (com-
posite of cardiovascular death, myocardial
infarction (MI), ischemic or hemorrhagic stroke,
definite stent thrombosis, or major or minor
bleeding at 12 months) occurring in 2.36%
compared to 3.70% in the 12-month DAPT arm
(HR 0.64, p <0.001 for non-inferiority and
p = 0.04 for superiority). Major or minor bleed-
ing occurred less in the 1-month DAPT arm
than in the 12-month DAPT arm (0.41 wvs.
1.54%, HR 0.26, p = 0.004 for superiority) [18].

trial evaluated the use of short-term DAPT of
3 months compared to 12 months. Here, 2993
patients who underwent PCI with DUS were
randomized to receive 3 months of DAPT with
P2Y12 inhibitor plus aspirin followed by P2Y12
inhibitor alone or DAPT for 12 months. The
primary endpoint (composite of all-cause death,
myocardial infarction, or stroke at 12 months)
was more in the monotherapy group than the
12 months DAPT group (2.9 vs. 2.5%, 95% CI
00-1.3%, p=0.007 for non-inferiority). The
bleeding rates were significantly lower in the
monotherapy group than in the DAPT group
(2.0 vs. 3.4%; HR, 0.58; p = 0.02) [19].
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The GLOBAL-LEADERS trial was conducted
on 15,968 patients undergoing PCI with a Bio-
limus A9-eluting stent for stable CAD or ACS.
Patients received 75-100 mg aspirin daily plus
90 mg ticagrelor twice daily for 1 month, fol-
lowed by 23 months of ticagrelor monotherapy,
or standard DAPT with 75-100 mg aspirin daily
plus either 75 mg clopidogrel daily (for patients
with stable CAD) or 90 mg ticagrelor twice daily
(for patients with ACS) for 12 months, followed
by aspirin monotherapy for 12 months. The
composite of all-cause mortality or non-fatal
centrally adjudicated new Q-wave MI at the end
of 2 years was 3.81 vs. 4.93% [RR 0-87 (95% CI
0-75-1-01); p = 0-073)]. Grade 3 or S bleeding
was 2.04 vs. 2.12% [RR 0-97 (95% CI 0-78-1-20);
p =0-77]. The study failed to show superiority
of ticagrelor monotherapy over standard DAPT
[20].

In the TWILIGHT Trial, 7119 patients after
3 months of DAPT with aspirin and ticagrelor
were randomized to receive either ticagrelor
90 mg BD plus placebo or DAPT in the form of
ticagrelor 90 mg BD plus aspirin 81-100 mg
daily for the next 12 months and followed up to
18 months. The primary endpoint BARC type
2,3 or 5 Bleeding was 4.0 vs. 7.1% for
monotherapy compared to DAPT (HR 0.56;95%
CI 0.45-0.68; p <0.001). BARC type 3 or 5
bleeding was similar among both of the groups
(1 vs. 2% for monotherapy compared to DAPT,
(HR 0.49, 95% CI 0.33-0.74). Ticagrelor
monotherapy was noninferior to DAPT in terms
of incidence of death from any cause, nonfatal
MI or nonfatal stroke (3.9% in both groups,
%difference — 0.06, 95% CI 0.78-1.25;
p < 0.001 for noninferiority). The study showed
that ticagrelor monotherapy after 3 months of
completed DAPT was associated with lower
incidence of clinically relevant bleeding than
DAPT with no higher risk of MI, stroke, or death
[21].

The TICO trial evaluated whether switching
to ticagrelor monotherapy after 3 months of
DAPT reduces adverse clinical events compared
to 12 months of DAPT. Patients with ACS trea-
ted with DUS (n = 3056) were randomized to
receive either ticagrelor 90 mg BD monotherapy
after 3 months of DAPT (n=1527) or
12 months of ticagrelor-based DAPT (n = 1529).

The primary endpoint (composite of major
bleeding and adverse cardiac and cerebrovas-
cular events of death, myocardial infarction,
stent thrombosis, stroke, or target-vessel revas-
cularization) occurred in 3.9% of patients
receiving monotherapy compared to 5.9% in
the 12-month DAPT group (HR 0.66, p = 0.01).
Major bleeding was less in the monotherapy
group compared to the 12-month DAPT group
(1.7 vs. 3.0%, HR =0.56, p =0.02). The inci-
dence of major adverse cardiac and cerebrovas-
cular events was not significantly different
between the two groups (2.3 vs. 3.4%, HR 0.69,
p =0.09). The study concluded that ticagrelor
monotherapy after 3 months of DAPT offered
modest but significant reduction in composite
of major bleeding and cardiovascular events at
1 year compared to 12 months of DAPT [22].

Pivotal Clinical Trials in Stable CAD

CHARISMA was one of the first trials that eval-
uated the long-term use of clopidogrel plus
aspirin as compared with aspirin alone in
15,630 patients at high risk for a cardiovascular
event. The trial failed to demonstrate any sig-
nificant benefit of prolonged DAPT in reducing
the rate of MI, stroke, or death from cardiovas-
cular causes at a median duration of 28 months
and suggested harm in terms of bleeding in
patients with multiple risk factors [15].

In the THEMIS trial, 19,220 patients > 50
with type 2 diabetes and stable CAD and no
history of previous MI or stroke were randomly
assigned to receive either ticagrelor plus aspirin
or placebo plus aspirin, with a median follow-
up of 39.9 months. The primary endpoint, a
composite of CV death Mi or stroke, was lower
in the ticagrelor group than in the placebo
group (7.7 vs. 8.5%; HR 0.90; 95% CI 0.81-0.99;
p = 0.04). The incidence of primary safety end-
point TIMI major bleeding was higher in the
ticagrelor group than in placebo group (2.2 vs.
1.0%; HR 2.32; 95% CI 1.82-2.94; p < 0.001).
Incidence of ICH was higher in the ticagrelor
group (0.7 vs. 0.5%; HR 1.71; 95% CI 1.18-2.48;
p =0.005) but there was no significant differ-
ence in incidence of fatal bleeding. The study
concluded that in patients with stable CAD and
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diabetes without a history of MI or stroke, using
ticagrelor with aspirin lowered the incidence of
ischemic cardiovascular events but had a higher
incidence of major bleeding than those who
received placebo plus aspirin [23].

In the THEMIS PCI trial, a prespecified sub-
group of 11,154 patients (58% of the THEMIS
population) having a history of previous PCI
were analyzed. The primary endpoint, compos-
ite of CV death, MI, or stroke was 7.3% in the
ticagrelor group compared to 8.6% in the pla-
cebo group (HR 0.85, 95% CI 0.74-0.97,
p = 0.013). TIMI major bleed occurred in 2% of
patients in the ticagrelor arm vs. 1.1% in the
placebo arm (HR 2.03, 95% CI 1.48-2.76,
p < 0.0001). Fatal bleed and ICH occurrence
were similar in both groups. Patients with PCI
had a better net clinical benefit compared to
those without PCI (9.3 vs. 11.0%, HR = 0.85,
95% CI 0.75-0.95, p = 0.005) and benefit was
present irrespective of time from most recent
PCI [24].

Choosing The Appropriate P2Y12
Inhibitor

In the multicenter randomized PRAGUE 18
study, head-to-head comparison of efficacy and
safety was attempted between prasugrel and
ticagrelor in 1230 patients with acute MI treated
with PCI. However, the study was terminated
prematurely due to futility. The primary end-
point, which is a composite of all-cause death,
reinfarction, stroke, serious bleeding requiring
transfusion or prolonging hospitalization, or
urgent target-vessel revascularization within
7 days after randomization or at discharge if
before the 7th day, was similar between both
groups (4.0% with prasugrel and 4.1% with
ticagrelor, OR 0.98; 95% CI 0.55-1.73;
p =0.939). The secondary endpoint at 30 days,
which is cardiovascular death, nonfatal
myocardial infarction, or stroke, was also not
significantly different between the two groups
(2.7 and 2.5%, respectively; OR 1.06; 95% CI
0.53-2.15; p = 0.864) [25].

The ISAR REACT 5 trial was a multicenter,
randomized, open-label trial on 4018 ACS
patients who were randomly assigned to receive

either prasugrel loading dose of 60 mg, followed
by 10mg OD, or ticagrelor loading dose of
180 mg as soon as possible, followed by 90 mg
BD. However, in the prasugrel group, the timing
of administration of trial drug depended on
clinical presentation with the drug being
administered as soon as possible to ST elevation
ACS patients and for patients without ST ele-
vations loading dose was deferred until coro-
nary anatomy was known. The primary
endpoint, composite of MI, stroke, or death,
was 9.3% in the ticagrelor group compared to
6.9% in the prasugrel group (HR 1.36, 95% CI
1.09-1.70; p = 0.006). Major bleed defined by
the BARC scale was 5.4% in the ticagrelor arm
compared to 4.8% in the prasugrel arm (HR
1.12; 95% CI 0.83-1.51; p = 0.46) [26].

Ideal Patient Profile For DAPT Beyond 12
Months

Factors associated with an increased risk of
ischemic events include recent ACS, prior MI,
diabetes, complex coronary lesions, and proce-
dural aspects, while a history of bleeding is the
principal risk factor for bleeding events. The
tools to support decision-making are the DAPT
study score and the Predicting Bleeding Com-
plications in Patients Undergoing Stent
Implantation and Subsequent Dual Antiplatelet
Therapy (PRECISE-DAPT) score. A high DAPT
score > 2 in patients who have received a
12-month course of DAPT without experiencing
ischemic or bleeding events, favors prolonga-
tion to 30 months. Conversely, a high PRECISE-
DAPT score of > 25 at the index event signifies
a high risk of bleeding and a potential benefit
from shortened DAPT duration [16]. The Pat-
terns of non-Adherence to Anti-Platelet Regi-
men in Stented Patients (PARIS) thrombotic risk
score predicts the risk of coronary thrombotic
events after percutaneous coronary interven-
tion (PCI) that consists of six factors, including
acute coronary syndrome (ACS), current smok-
ing, diabetes mellitus, creatinine clear-
ance < 60 ml/min, prior PCI, and prior
coronary artery bypass grafting (CABG). The
prognostic value for PARIS risk score of mortal-
ity is better than that of MACCE [27]. ARC
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Table 3 Management of bleeding during triple therapy [30]

Bleeding during triple therapy

Bleeding Definition DAPT OAC management General
management management
Trivial Bleeding not requiring medical Continue Consider continuation Reassurance
intervention or further evaluation Identify possible
preventive
strategies
Counsel on
importance of drug
adherence
Mild Requires medical intervention but  Continue Downgrade to DAPT  Identify and treat
without hospitalization Consider shortening (preferably risk factors
DAPT duration ~ QAC + clopidogrel) - 544 ppr if not
Consider switching started
to less potent Counsel on
P2Y12 importance of drug
adherence
Moderate Bleeding associated with significant  Consider stopping  Discontinue/reverse Consider IV PPI if

blood loss (> 3 g/dl HB) and/or
requiring hospitalization
(hemodynamically stable, not

evolving)

DAPT OAC unless very

high thrombotic risk

Switch to single
APT (P2Y12
inhibitor)

Reinitiate within
1 week if clinically

Reinitiate DAPT a5 indicated

soon as considered Downgrade to DAPT
safe (preferably
OAC + clopidogtel)

If on DAPT and

Consider shortening

DAPT duration

Consider switching

stopping APT

to less potent
P2Y12

deemed safe, consider

GI bleed occurred
Identify and treat

risk factors

Counsel on
importance of drug

adherence
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Table 3 continued

Bleeding during triple therapy

Bleeding Definition DAPT OAC management General
management management
Severe Requiring hospitalization Consider stopping ~ Discontinue/reverse Consider IV PPI if
Severe blood loss (> 5 g/dl HB) DAPT OAC unless very GI bleed occurred
. . high thrombotic risk Lo
(Hemodynamically stable, not Switch to single gh RBC transfusion if
evolving) APT (P2Y12 Reinitiate within 1 HB < 7-8 g/dl
inhibitor) week if clinically Consider platelet
If bleeding persists, indicated transfusion
consider stopping Downgrade to DAPT Urgent endoscopic
all antithrombotic ~ (preferably or surgical
medications OAC + clopidogrel) treatment of
Once bleeding bleeding source if
stops, re-evaluate possible
need for DAPT/
SAPT
If DAPT is
required, consider
shortening DAPT
duration
Consider switching
to less potent
P2Y12
Life- Severe bleeding putting patient’s life Immediately Stop and reverse Fluid replacement
threatening  immediately at risk discontinue all Consider RBC
antithrombotic transfusion
medications

Once bleeding
stops, re-evaluate
need for DAPT/
SAPT

If DAPT is
required, consider
shortening DAPT

duration

Consider switching
to less potent
P2Y12

irrespective of HB

levels
Platelet transfusion

Consider IV PPI if
GI bleed occurred

Urgent endoscopic
or surgical
treatment of
bleeding source if

possible
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Table 4 Guideline recommendations on use of antiplatelets [40, 41]

Recommendation | ESC Evidence | AHA Evidence
P2Y12- All ACS patients—12 ClassI  |All ACS patients—at least 12 | Class I
antagonist months months
Choice of Ticagrelor preferred over | ClassI  |Reasonable to prefer Class Ila
P2Y12- clopidogrel, irrespective ticagrelor over clopidogrel
antagonist of initial treatment in patients after coronary
strategy stent implantation or in
those who have not
undergone revascularization
or fibrinolysis
Prasugrel recommended Class I  |Reasonable to prefer Class Ila
over clopidogrel in prasugrel over clopidogrel in
patients proceeding to PCI patients after coronary stent
or in patients with a implantation if no high-risk
STEMI undergoing of bleeding and no prior
immediate coronary history of stroke TIA.
angiography
Clopidogrel ClassI |Clopidogrel recommended Class I
recommended for patients in patients treated with
having contraindications fibrinolysis or in those
for ticagrelor or prasugrel, receiving oral
in those receiving oral anticoagulation
anticoagulation, or in
those treated with
fibrinolysis
Short term In patients with high risk | Class Ila |[Reasonable to discontinue Class IIb
DAPT with of bleeding, consider after 6 months in patients
P2Y12- discontinuation after 6 who are at high risk for or
antagonist months develop overt bleeding.
Consider discontinuation | Class Ila
after Imonth in case of
elective non-cardiac
surgery, regardless of the
stent type if aspirin can be
continued perioperatively
Long term In patients who have Class IIb |Reasonable to continue for | Class IIb
DAPT with tolerated DAPT without longer than 12 months (18—
P2Y12- bleeding risk for 12 24 months) in patients who
antagonist months, consider have tolerated DAPT
continuation (upto 36 without bleeding
months) complications, and are not at
high bleeding risk
Preferable to use Class IIb
Ticagrelor 60 mg BD,
over clopidogrel or
prasugrel in patients at
high ischaemic risk
Aspirin 75-100 mg daily MD ClassI  |75-100 mg daily MD with Class I
recommended indefinitely P2Y 12 antagonist,
for all patients. recommended indefinitely
for all patients.

LD loading dose, MD maintenance dose, ACS acute coronary syndrome, PCI per cutaneous intervention, STEMI ST
elevation myocardial infarction, 714 transient ischemic attack, DAPT dual anti platelet therapy, BD twice a day, OD once

daily
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(Academic Research Consortium) HBR identi-
fied Twenty clinical criteria as major or minor
by consensus, supported by published evidence.
Patients are considered to be at HBR if at least
one major or two minor criteria are met [28].

Combination of Antiplatelet And Anti-
Thrombotic Therapies

Patients with ACS and atrial fibrillation (AF) have
indication for use of Oral anti-Coagulant (OAC)
along with DAPT. This combination is called
“triple therapy”. Such therapy has a two- to
threefold increase in bleeding compared to DAPT
and an assessment to balance ischemic risk and
bleeding risk requires patient-by-patient decisions
[29]. Strategies to avoid bleeding complications in
such patients include proper assessment of
bleeding risks with validated risk predictors like
the HAS-BLED score, keeping triple therapy as
short as possible, consider dual therapy with OAC
with clopidogrel (preferred) instead of triple
therapy, consider use of novel OACs instead of
Vit-K antagonists when not contraindicated,
usage of low-dose aspirin when required
(< 100 mg daily) and routine use of PPIs [30].

As expected, bleeding is one of the adverse
events encountered during antiplatelet therapy.
Chances of bleeding increase when it is used as a
combination like in DAPT and triple therapy.
Gastrointestinal bleeding is one of the most
common and life-threatening complications of
DAPT [31]. The presence of certain risk factors
like increasing age, female sex, Helicobacter pylori
infection, diabetes, hypertension, other major
organ dysfunctions and prior history of bleeding
disorders can increase risk for GI bleed [32].
Occurrence of GI bleed in ACS patients receiving
DAPT increases the risk of ischemic events by
releasing catecholamines and increasing platelet
adhesiveness [33]. Itisalso associated with longer
hospital stays and early mortality [34].

In the case of occurrence of GI bleeds, it
needs to be managed on an emergency basis
with blood transfusions and endoscopic
hemostasis. It may require premature termina-
tion of DAPT, at the cost of increased ischemic
risks. However, an RCT by Sung et al. showed
that there is an increased risk of recurrent

bleeding on resumption of low-dose aspirin
after endoscopic hemostasis, but 8-week mor-
tality was significantly lower (1.3 vs. 12.9% with
placebo) [35]. PPI prophylaxis is recommended
in patients with increased risk of GI bleed, as it
is associated with a substantial decrease in risk
of upper GI bleed and effective in preventing
rebleeding. Therefore, in order to avoid further
ischemic events, it is advisable to resume anti-
platelet therapy with PPI co-therapy immedi-
ately after the successful endoscopic control of
GI bleed [36]. Management of bleeding with
triple therapy is summarized in Table 3 [30].

Variations in Response to Therapies

There is marked variation in the response to
therapies in different regions of the world. A
higher prevalence of high on treatment platelet
reactivity in East Asian patients included in the
pivotal trials for antiplatelet drugs. However,
the thrombotic rates after PCI were similar or
lower in this subgroup than the western popu-
lation. This contradicting feature is commonly
referred to as the “East Asian Paradox” [37].
Even though few patients respond poorly to
antiplatelet agents, currently there are no rec-
ommendations for platelet function testing as
RCTs that used platelet function guided therapy
showed neutral results [38].

Considering these differences among ethnic
groups, the World Heart Federation brought out
a Consensus Statement on Antiplatelet Therapy
in East Asian Patients with ACS or Undergoing
PCI after evaluating guidelines from different
East Asian countries [37]. The consensus noted
that there was not much difference in recom-
mendations for aspirin use in East Asian
patients or undergoing PCI from those of ACC/
AHA and ESC guidelines. The clinical trials that
support the use of P2Y12 inhibitors included
only a small number of East Asian patients. The
prevalence of STEMI in East Asian countries is
higher than NSTEMI, which might impact the
treatment strategy. The consensus concluded
that use of clopidogrel and aspirin is a reason-
able first choice DAPT in East Asian patients
with ACS or undergoing PCI, and routine test-
ing of platelet function is not recommended in
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patients receiving DAPT. Further trials are nee-
ded to establish superiority of prasugrel and
Ticagrelor over clopidogrel in East Asian popu-
lation [37].

Major treatment guidelines (supported by class
I evidence) are largely adopted within Asia. These
guidelines consistently recommend the use of
ticagrelor in ACS patients. Unlike clopidogrel,
ticagrelor is not influenced by CYP2C19 poly-
morphism, for which there is a high prevalence of
loss-of-function in Asian populations [39].

Guideline Recommendations

Table 4 summarizes the important guideline
recommendations [40, 41].

CONCLUSIONS

Interpreting the evidence in the rapidly pro-
gressing field of antiplatelet therapy can be
challenging. While clopidogrel laid the foun-
dation for DAPT and revolutionized the man-
agement of ACS, the delayed onset of action,
variable on-treatment platelet reactivity, and
suboptimal prevention of recurrent ischemic
events with clopidogrel paved the way for more
potent P2Y12 antagonists. Newer P2Y12 antag-
onists prasugrel and ticagrelor with more potent
and consistent antiplatelet effects have
demonstrated superiority in terms reduction in
the risk of the primary composite endpoint (CV
death, non-fatal MI, or stroke) when adminis-
tered for 12 months [10, 12]. The current
guidelines recommend use of DAPT for
12 months in all patients with ACS, however, as
in all areas of medicine, an individual assess-
ment is required. A detailed summary of
important trials of DAPT to date has been
included in the summary appendix.
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