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Abstract

Coronary artery disease in Asia is the leading cause of heart failure and is associated low quality of life with poor survival, despite
advances in medical therapy. Treating the coronary arteries to improve blood supply (revascularisation) has long been considered
as a treatment option. Stent thrombosis (incidence is 0.5-2 %,) is abrupt vessel closure, is one of the fatal complications of
percutaneous coronary intervention. The common risk factors include a history of Type 2 diabetes mellitus, acute coronary
syndrome, and reduced left ventricular ejection fraction. Drug eluting stents (Zotarolimus and Everolimus eluting stents) are
very less likely to cause restenosis, as they are considered for their durable efficacy. DAPT ( Dual antiplatelet therapy ) is usually
prescribed after a heart attack or stent placement to keep the vessels patent and to prevent future heart attacks for period of 12
months, whereas 6 months duration can be considered for those with high bleeding risk. In the first year following PCI, ticagrelor
or prasugrel are associated with fewer gastrointestinal bleeds events than clopidogrel which is not perfect match as compared

to new options.
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Abbreviations: DES: Drug Eluting Stents; DAPT: Dual 1/2) inhibitor which blocks production of an important

Antiplatelet Therapy; MI: Myocardial Infarction.

Introduction

Recommendations on the use of oral antiplatelet
therapy after Percutaneous Coronary Interventions: The
prevalence of CAD risks in India is 11% for non-diabetic
patients and 21.4% for diabetic patients. The mortality
in Indian subcontinent is 20-50% higher than other
populations [1]. The pioneering work of Laurence Careven
in 1950s in California established clinical use of Aspirin
in cardiac patients. Aspirin is a cyclooxygenase-1 (COX-

prothrombotic mediator thromboxane A2. Randomized trials
have shown that aspirin is an effective anti-thrombotic agent
when used long term at doses between 50 and 100 mg day.
Doses of aspirin greater than 75-81 mg per day produced no
enhancementin anti-thrombotic efficacy but were associated
with increased bleeding events. Thus the marketed
formulations came in strength of 75mg, whereas Bayer’s
Aspirin is marketed with dose of 81mg. Aspirin (loading dose
of 160-325 mg orally or 250-500 mg intravenously, followed
by an oral maintenance dose of 75 (enteric coated) once daily
should be administered in all patients. Enteric coated aspirin
may be better tolerated in the event of nausea or dyspepsia
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but does not confer a lower risk of gastrointestinal bleeding.
Since Aspirin is administered for long duration proton pump
inhibitors (Pantoprazole and Esomeprazole, 20mg to 40mg)
are co administered with Aspirin, to prevent GI irritation
and bleeds [2-4]. Compared to prasugrel and ticagrelor,
clopidogrel has less potent platelet inhibition, slower onset
of action and wide interindividual variability in response
profiles and requires conversion to active metabolite for
its antiaggregatory effect. In CYP2C19 polymorphisms,
clopidogrel is ineffective; this appears in 5-30 % population.
Clopidogrel genetic testing is therefore is conducted in
susceptible patients. The polymorphism in CYP2C19 has
been shown to markedly affect the half-life of the common
anxiolytic drugs such as benzodiazepines. The current
practice is to avoid drugs like Clopidogrel or Dipyridamole.
Clopidogrel resulted in less GI bleeds as compared to Aspirin
(0.5 % vs 0.7%) [5-8]. Actions of ticagrelor, prasugrel, and
clopidogrel mediated by P2Y12 and adenosine. Ticagrelor
was found to possess the unexpected property of weak
inhibition of the uptake of adenosine by erythrocytes.
Ticagrelor is given in a loading dose of 180-270 mg daily and
in a maintenance dose of 90-mg twice daily to optimize its
efficacy, safety, and tolerability. Two major adverse events
are bleeding (20% increased risk of a bleeding event) &
dyspnea (10-20 %). Ticagrelor has been shown to cause more
ventricular pauses than clopidogrel, and therefore may not
be appropriate for individuals with bradycardia. Ticagrelor
is administered regardless of coronary angiography, whereas
prasugrel administration is recommended only after
coronary anatomy has been defined. Prasugrel caused lesser
incidence of MI or stroke or even death, than those received
Ticagrelor. Prolonged ticagrelor therapy been shown to
reduce the rate of major cardiovascular events in patients
with a history of MI, regardless of stenting history and stent

type, as well as the risk of ST in patients with stents. In Asian
patients undergoing PCI, 60 mg ticagrelor was as effective as
90 mg, and reduced the bleeding risk significantly. Prasugrel
(Daichi Sankyo & Elli Lilly) was associated with superior
clinical outcomes in STEMI patients. Side effects of Prasugrel
are irregular heartbeat, patches on skin. Initial dose is 60
mg orally once followed by maintenance dose of 10 mg
orally once a day. Prasugrel is not used in elderly more than
75 years of age. The combination of Aspirin and Prasugrel
/ Ticagrelor is given for minimum period of one year, as
evident through results of many multicenter trials, conducted
globally by Astra Zeneca, since 2010 [9-12]. DAPT stoppage
after 9 months is associated with lower long-term risks of
adverse ischemic and bleeding events. DAPT is interrupted,
aspirin should be continued if feasible, as it protects against
ischemic events, and P2Y12 therapy should be restarted
as soon as possible [13,14]. In patients who completed 12
months of DAPT after PCI without suffering an ischemic or
bleeding event, continuing DAPT for 18 additional months
reduced myocardial infarction and stent thrombosis rates
but increased major bleeding and mortality compared with
patients taking aspirin and placebo [15-18].

5-10% of the patients for coronary artery stenting take
oral anticoagulants, usually for atrial fibrillation. The way
for such patients was to put them on Aspirin, Pasugrel or
Ticagrelor and an oral anticoagulant such as Rivaroxaban
or Dabigatran (triple therapy) for 6 months following the
insertion of a drug-eluting stent, and then stop one of the
antiplatelet drugs (Tables 1 & 2). P2Y12 antagonists, so as to
reduce bleeding episode. Ticagrelor60 MG + Aspirin, is more
effective than Aspirin alone, as evident in PEGASUS-TIMI 54
trial (Figure 1), [19-21].

Figure 1: Site of action of Antiplatelet drugs.
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Drugs Actions Application
o . . Acute coronary syndrome Primary &
. Inhibits cyclo- oxygenase, preventing formation of g )
Aspirin secondary prevention of cardiovascular
thromboxane A2 .
disease
S . : Acute coronary syndrome Secondary
P2Y 12 inhibitors | Acts on ADP receptor, preventing platelet aggregation prevention of stroke
Dipyridamole Phosphodiesterase 5 inhibition Secondary stroke pr(.event.lon Myocardial
nuclear imaging
G.b 11.b/.1 11a Actson Gb 11b/111a receptqrs , preventing platelet Peri PCI -acute coronary syndrome
inhibitors aggregation

Table 1: Mode of action of Antiplatelet drugs.

Features Clopidogrel Ticagrelor Pasugrel
Class Thienopyridine Non - Thienopyridine Thienopyridine
o irreversibly inhibits P2Y12 reversibly inhibits P2Y12 irreversibly inhibits P2Y12
Receptor Binding
receptor receptor receptor
Metabolism Prodrug; requlrles 2-step Direct-acting; active moiety Prodrug; requlr.es 1-step
bioactivation bioactivation
Loading dose 300-600 mg 180 mg 60 mg
Maintenance dose 75mg/d 10 mg/d 90 mg twice daily
Stop before 5-7 days 5 days 5-7 days
surgery
Avoid in cases Body welght <.60kg A.ge >75 year
Transient ischemic attack

Table 2: Features of Ticagrelor, Clopidogrel and Prasugrel.

Discussion

In India, nearly 500,000 people undergo angioplasty
procedures, with significant success rate. The age for
angioplasty procedures in Indian patients, averages to
60 years. 70 % males are affected. The prolonged DAPT
duration reduced the incidence of thrombotic complications,
including ST and M], at the cost of increased rates of major
bleeding. The severity of CAD is much more severe in India
as compared to west. Unhealthy dietary habits, sedentary
lifestyle, atherogenic dyslipidemia and high incidence
of smoking and diabetes have been major contributory
factors. The bleeding risk with antiplatelets increases in
advanced age, cardiogenic shock, poor left ventricular
function, renal insufficiency, Hypoalbuminemia, alcohol
consumption , preoperative low molecular weight heparin
& Hereditary coagulopathy. Dual platelet inhibition for a
period of 1 year is recommended for patients diagnosed
with ACS, especially those who underwent percutaneous
myocardial revascularization, regardless of the type of stent;
this recommendation is based on the results of randomized
clinical trials such as CURE, TRITON-TIMI 38 and PLATO.
Abrupt withdrawal of antiplatelet therapy leaves patients at

risk for acute in-stent thrombosis, thus single antithrombotic
drug, Aspirin is continued lifelong. Extended treatment with
dual antiplatelet therapy (DAPT) with ticagrelor 60 mg
(twice daily) beyond 12 months in high-risk patients with
a history of myocardial infarction (MI) who have previously
tolerated DAPT and are not at heightened bleeding risk.
Ticagrelor monotherapy after short-term dual-antiplatelet
therapy (DAPT) can optimize ischemic and bleeding risks.
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