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1.       Introduction   

 

Acute coronary syndrome (ACS) refers to a  spectrum of clinical 

manifestations that ranges from ST Elevated Myocardial Infarction (STEMI) to 

Non ST Elevated Myocardial Infarction (NSTEMI) to Unstable Angina (UA), 

resulting from rupture or erosion of an intracoronary atheromatous plaque leading 

to  platelet activation, aggregation and thrombus formation, resulting in partial or 

complete occlusion of coronary artery [1]. 

Platelet plays an important role  in pathophysiology of ACS.  Oral anti 

platelet therapy is the mainstay of treatment in both in acute management of 

patients with ACS (including who are undergoing invasive treatment) as well as in 

secondary prevention [2].
 
The current standard therapy for ACS is Aspirin in 

combination with a P2Y12 Adenosine Diphosphate (ADP) receptor antagonist. 

These two different oral anti platelet agents block separate steps of thrombotic 

pathway and thereby synergistically inhibit platelet aggregation [3]. 

Dual anti platelet therapy (DAPT), (combination of Aspirin and 

Clopidogrel) prevents recurrent ischemic events after ACS. However there is an 

increased bleeding risk as evident from various trials [4].
 
 Optimum duration of 

DAPT is still debatable issue. More evidence needed to guide the optimum 

duration of DAPT and for choosing most desirable antiplatelet agent for 

successful outcomes of ACS patients. 

 

mailto:drsumukherjee@gmail.com


S. MUKHERJEE: ORAL DUAL ANTIPLATELET THERAPY … 

 

 
37 

 

2.     Aspirin High or Low Dose? Current Recommendation 

 

Recent 2013 American College of Cardiology/American Heart Association 

guidelines for the management of ACS recommend 81mg of aspirin per day [5]. 

Low dose (75 -100mg per day) is recommended as compared to moderate to high 

dose of Aspirin (162-325mg per day) in ACS patients  due to bleeding risk as 

evident from CURE (Clopidogrel in Unstable Angina to Prevent Recurrent 

Ischemic Events) trial [6]. The trial showed a dose dependent increase in risk of 

major bleeding (both adjusted and unadjusted ) with higher dose  of aspirin. The 

Clopidogrel and Aspirin Optimal Dose Usage to Reduce Recurrent Events- 

Seventh Organization to Assess Strategies In Ischemic Syndrome (CURRENT- 

OASIS-7) trial also suggested that low dose aspirin (75-100mg) is similar to high 

dose (300-325mg) in reducing ischemic events but with less chance of bleeding 

[7]. 

 

          P2Y12 Inhibtors 

P2Y12 antagonists mainly block ADP induced platelet activation. 

Clopidogrel and Prasugrel  are thienopyridine prodrugs and are commonly used in 

combination with aspirin in ACS.  

In NSTEACS (Non ST Elevated Acute Coronary Syndrome) patients  

double antiplatelet therapy resulted in less mortality in terms of Cardiovascular 

events ( fatal or nonfatal MI) and a trend towards lower event of stoke even at 1 

year (CURE trial). Benefit of DAPT was found both in medically treated ACS 

patients as well as in those undergoing PCI and BMS (Bare Metal Stent) 

implantation [8].
 
 

In STEMI patients DAPT significantly reduced the rate of an occluded 

infarct related artery, death or recurrent MI without increasing major bleeding in 

all group of patients who underwent PCI or Fibrinolytic therapy as evident from 

CLARITY-TIMI 28 trial ( The Clopidogrel as Adjunctive Reperfusion Therapy- 

Thrombolysis in Myocardial Infarction -28) [9].
 
COMMIT trial also showed 

similar results when 2 weeks of clopidogrel therapy was added to aspirin  in 

STEMI patients, mostly treated with fibrinolytic therapy [10].
 

Prasugrel is a third-generation thienopyridine with rapid  onset of action (30 

minutes) and superior inhibitory action on platelet aggregation when compared to 

clopidogrel [11].
 
Clinical benefit of Prasugrel over clopidogrel has been evaluated 

in TRITON TIMI 38 trial. It was found to be more effective in reducing ischemic 

events significantly with increased risk of major bleeding. Bleeding risk was more 

in patients of  ≥75 years old although risk of stent thrombosis was significantly 

lower comparison to clopidogrel [12].
 
 Prasugrel is not recommended in patients 

more than 75 years with history of stroke or TIA (Transient Ischemic Attack).  

Ticagrelor is a newer P2Y12 antagonist. It is chemically 

cyclopentyltriazolopyrimidine. It has binding site different from ADP and act as a 

reversible allosteric inhibitor of ADP receptor. It needs no hepatic activation and 

works better for patients with genetic variation of CYP2C19. Ticagrelor also has a 

unique feature of augmenting the effects of adenosine. In terms of antiplatelet 

effect, it is more potent than clopidogrel and produces faster and better inhibition 
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of platelet aggregation. As it reversibly binds to platelet receptor, it has a 

relatively fast offset of action, approaching pre treatment levels within 3 days of 

discontinuation , comparable to 6 days in clopidogrel [13]. 

PLATO trial  have shown that when compared to clopidogrel in ACS, ticagrelor 

significantly reduced mortality from vascular causes. Though there is no increase 

in rate of major bleeding but there is increase in non-procedure related bleeding 

with Ticagrelor [14]. Ticagrelor has been found to be beneficial in patients who 

are non-responders or poor responders to clopidogrel therapy due to genetic 

polymorphism of CYP2C19 [15]. In PRAGUE-18 trial, primary or secondary 

outcome did not differ much between groups receiving prasugrel or ticagrelor. 

[16]. Currently Ticagrelor is recommended over clopidogrel, in ACS patients both 

undergoing PCI as well as only on medical therapy for maintenance.  

Almost 25% patients on clopidogrel develop high on treatment platelet 

reactivity (HTPR) that reduce its platelet inhibitory effect and leads to progression 

of atherosclerosis. Both Prasugrel and Ticagrelor overcome this problem of HTPR 

and provide a more consistent platelet inhibition [17]. 

 

         PAR Inhibitors 

Despite dual oral antiplatelet therapy, patients of ACS still have residual 

risk for ischemic events due to thrombotic episodes driven by platelet activation 

pathways that are not inhibited by these agents. One of them is protease-activated 

receptor (PAR)-1 platelet activation pathway, stimulated by thrombin. Novel oral 

antiplatelet agents include PAR 1 antagonist like Vorapaxar, Atopaxar [18].
  

TRACER trial for management of ACS showed that when Vorapaxar was 

added to standard medical therapy it did not significantly reduce the composite 

end point of death from cardiovascular causes, myocardial infarction, stroke, 

recurrent ischemia with rehospitalization, or urgent coronary revascularization. 

Although there is reduction in secondary end point, it was not considered superior 

to standard therapy and there was an increase in moderate to severe bleeding with 

Vorapaxar [19].
   

 

          Duration of  Dapt  in ACS: 

The term DAPT specifically refer to combination antiplatelet therapy with 

aspirin and a P2Y12 receptor inhibitor (clopidogrel, prasugrel, or ticagrelor).  

While DAPT is standard therapy in ACS, CHASRISMA trial found no clinical 

benefit of DAPT in stable coronary artery disease (CAD) without prior MI. There 

was 0.4% absolute increase in severe bleeding, without any significant reduction 

in ischemic events in stable CAD [20]. 

Several studies have been done to find out optimum duration of DAPT after 

ACS. While 12 months of DAPT is considered minimum standard duration of 

therapy for most patients with ACS, several studies have been conducted to 

compare either shorter (3-6 months) or longer duration of therapy (18-48 months). 

 

Shorter Duration of Dapt Results: 

Five RCTs have compared shorter duration of DAPT (3-6 months) with 

standard 12 months of therapy [21]. These non-inferiority trials were mainly done 
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on low risk patients of stable and unstable angina patients undergoing PCI. These 

studies as well as several other meta- analyses found that shorter duration of 

DAPT may be reasonable for patients treated with newer second generation drug 

eluting stent (DES) (evorolimus or zotarolimus), which are associated with lower 

rate of stent thrombosis and ischemic events compared to first generation DES 

(sirolimus and Paclitaxel ) stents. Shorter duration therapy is recommended 

currently for patients having low ischemic risk and high bleeding risk. 

 

 Longer Duration of Dapt Results: 

Six RCTs were also done to compare longer duration (additional 18-36 

months) of  DAPT following PCI with DES [22,23].
 
These studies showed that 

DAPT beyond 1 year significantly reduced risk of late and very late stent 

thrombosis and major adverse cardiovascular and cerebrovascular events at the 

cost of an increased risk of bleeding. 

Current recommendations for optimum duration of DAPT in ACS as per 

2016 ACC/AHA updated guideline has been shown pictorially [24].  

 

 
 

 

Major Trials on Duration of Dapt in Acs: 

Most important trial on prolonged use of DAPT was Dual antiplatelet 

therapy study. In this study patient who did not develop ischemic or bleeding 

manifestations following 12 months of DAPT after PCI with DES were 

randomized to receive additional 18 months of DAPT or to aspirin monotherapy. 
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Results showed 0.7% decrease in very late stent thrombosis, 2% decrease in MI, 

1.6% in major adverse cardiovascular events, but 0.9% increase in moderate to 

severe bleeding [25].
 
 

PEGASUS-TIMI 54 trial showed that in patients 1-3 years post MI with 

additional risk factors, 33 months of continued DAPT therapy resulted in 1.2%-

1.3% absolute reduction in primary composite end point of cardiovascular death, 

MI, or stroke. But at the same time there was 1.2% to 1.5% increase in major 

bleeding with no excess in fatal bleeding or intracranial haemorrhage [26]. 

Dual Anti Platelet Therapy study showed that the benefit/risk ratio for 

prolonged DAPT was more favourable for those presenting with MI than those 

with stable CAD. But dual anti platelet study also found a borderline significant 

increase in overall mortality (0.5% absolute increase) with 30 months of DAPT 

therapy when compared to 12 months of therapy in DES treated patients. But the 

mortality was mostly due to non-cardiovascular causes like cancer.  

So most of the trials on prolonged DAPT therapy suggested a favourable 

benefit/risk ratio in patients of ACS with prior MI as patients of prior MI has an 

increased risk of future plaque rupture. Although some increase in overall 

mortality (0.5%) have been observed with prolonged  DAPT as compared to 

standard duration, but analysis of 6 RCTs on post MI patients did not find any 

increase in cardiovascular on non-cardiovascular mortality with prolonged DAPT. 

A US Food and Drug Administration drug safety communication, based on an 

evaluation of long-term clinical trials of patients with cardiovascular disease or 

stroke treated with clopidogrel, concluded that long-term clopidogrel treatment 

did not increase the risk of all-cause death or cancer-related death [27].
 

 

Dapt Score- a Tool to Predict Duration of Dapt 

A new risk score (the “DAPT score”), derived from the Dual Antiplatelet 

Therapy study, may be useful to decide whether to continue DAPT in patients 

treated with PCI beyond 1 year [28]. In patients treated for 1 year with DAPT 

without significant bleeding or ischemic events, the benefit/risk ratio with 

prolonged DAPT may be favourable for those with a high DAPT score (≥2). 

Factors Used to Calculate a “DAPT Score” Variable Points 

 

Age ≥75 y -2 

Age 65 to <75 y -1 

Age <65 y  0 

Current cigarette smoker   1 

Diabetes mellitus   1 

MI at presentation   1 

Prior PCI or prior MI   1 

Stent diameter <3 mm   1 

Paclitaxel-eluting stent  1 
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CHF or LVEF <30%   2 

Saphenous vein graft PCI   2 

A score of ≥2 is associated with a favourable benefit/risk ratio for 

prolonged DAPT while a score of <2 is associated with an unfavourable 

benefit/risk ratio. 

 

Platelet Function Testing 

The role of platelet function testing and genetic testing in patients treated 

with DAPT has been addressed in the 2011 ACCF/AHA/SCAI PCI guideline and 

the 2014 ACC/AHA NSTE-ACS guideline [29]. However no RCT has shown that 

routine platelet function testing or genetic testing is required to guide 

thienopyridine therapy.   
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