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ABSTRACT 
 

In patients suffering acute coronary syndrome, antiplatelet agents are one of the mainstays in treating and 

preventing lethal consequences, with or without ST-segment elevation. Large evolving trials currently are 

comparing the new antiplatelet P2Y12 inhibitors to the reference clopidogrel.  The focus of this literature review 

is to analyze the standard antiplatelet to P2Y12 in patients enduring acute coronary syndrome with or without 

ST-segment acclivity. We searched in the PubMed database for relative articles using the following Mesh words 

"P2Y12 inhibitors", "Prasugrel," "clopidogrel," "Ticagrelor," and "acute coronary syndrome." Most of the 

available trials concluded that P2Y12 inhibitors are superior to clopidogrel in preventing acute coronary 

syndrome complications, such as death or stroke. In addition, P2Y12 inhibitors were not found to have more risk 

of major bleeding complications compared to clopidogrel. In regards to which P2Y12 inhibitors are more effective 

and safe to use, either ticagrelor or prasugrel, this remains an area of debate. Further clinical trials and meta-

analyses are recommended to answer this question.  
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INTRODUCTION 

Antiplatelet therapy (APT) has become a cornerstone in treating and preventing atherosclerotic events, especially 

those with coronary artery disease [1]. An extensive clinical trial has evolved regarding the association between 

APT prescription in various clinical contexts and risk vs. benefit relationships [1]. P2Y12 receptor inhibitors and 

aspirin are commonly utilized nowadays as double antiplatelet treatment (DAPT) in Acute Coronary Syndrome 

(ACS) patients, encompassing unsteady angina, non-ST-segment rise MI (NSTEMI), and STEMI [2]. These 

agents are mainly used in ACS patients sustaining Percutaneous Coronary Intervention (PCI) [2].  

Reversible inhibitor such as Ticagrelor shows more compatible platelet inhibition with rapid onset and are also 

administered orally; Furthermore, in comparison to clopidogrel and prasugrel, it does not demand enzymatic 

activation and leads to faster, compelling, and more subtle platelet inhibition [3, 4]. Ticagrelor was found to be 

more effective and superior to clopidogrel in preventing ischemic events, including deaths from vascular causes, 

stroke, and myocardial infarction [4]. Furthermore, all death causes were found to be lesser in ticagrelor, without 

a Substantial increment in all-cause major bleeding, making ticagrelor use increase worldwide [3, 4]. The 

recommendation to utilize the ticagretor with aspirin in favor of clopidogral in patients with ACS is approved by 
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the newest American College of Cardiology, American Heart Association, The European Society of Cardiology, 

and the European Association guidelines for Cardio-thoracic Surgery [3, 4]. 

Third-generation thienopyridine and Prasugrel, similar to clopidogrel, is irreversibly inhibiting P2Y12 but with 

faster and more compatible platelet inhibition [4]. When compared to clopidogrel, prasugrel was related to reduce 

ischemic events in patients with ACS undergoing PCI in the Trial to Assess Improvement in Therapeutic Result 

by Optimizing Platelet Inhibition with Prasugrel (TRITON) [4]. Nonetheless, in non-ST-rise acute coronary 

disorder patients who planned for medical treatment without revascularization, prasugrel was found to have no 

advantage over clopidogrel [4, 5]. Nevertheless, in non-ST-elevation acute coronary syndrome patients who 

organized for medical therapy without revascularization, prasugrel was found to have no advantage over 

clopidogrel, with comparable bleeding risks were observed [4, 5]. Besides, when prasugrel as compared to 

clopidogrel in patients who underwent angiography, there were fewer cardiovascular deaths, myocardial 

infarction, or strokes [6]. 

MATERIALS AND METHODS  

Patients with ACS in DAPT duration 

Although there are many possible antiplatelet regimen combinations, the term DAPT has been utilized absolutely 

for antiplatelet treatment with both aspirin and P2Y12 receptor inhibitors [7]. Regarding DAPT duration following 

stent implantation, five RCTs have compared patients with Drug Eluted Stent (DES) implantation with shorter-

duration (3 to 6 months) DAPT with 12 months DAPT [7]. These studies, including several meta-analyses, did 

not show an increase in the risk of stent thrombosis with shorter-duration DAPT; moreover, shorter-duration 

DAPT was found to be a feasible option in patients taking newer DES agents, including everolimus or 

zotarolimus-eluting stents, which showed to have lower MI and thrombosis rates than those with first-generation 

(sirolimus and paclitaxel-eluting stents) [7].  

Longer-duration DAPT following stent implantation has been pondered in six RCTs, with an overall duration of 

18 to 48 months, with an average of 6 to 12 months of DAPT [7]. The trial is the largest studied under patients 

who underwent DES with PCT implantation pursued by DAPT 12-month without bleeding or ischemic events 

amid the study period [7]. As a result, extended DAPT had a total fall of 0.7% in very late stent thrombosis, a 

2.0% absolute reduction in MI, a 1.6% absolute reduction in major adverse cardiac events (MACE), and a 0.9% 

absolute increment in mild to severe bleeding [7]. Overall, longer-duration DAPT studies for an extra 18 to 36 

months following DES showed an absolute decrease in late stent thrombosis and ischemic consequences of 1% 

to 2% and an absolute increase in bleeding consequences of 1% [7]. 

Higher Atherothrombotic Risk for the clopidogrel and Management, Ischemic Stabilization and Avoidance 

(CHARISM) trial established atherosclerosis for the selected patients or at high-risk atherosclerotic disease to 

either DAPT (with clopidgrel) or aspirin monotherapy, with DAPT [8]. The conclusion showed no significant 

reduction was found in ischemic effects at a median follow-up of 28 months, although there was a 0.4% absolute 

increment in the risk of severe bleeding [8]. Further analysis of enrolled patients with prior MI found a 1.7% 

absolute reduction in the compound endpoint of cardiovascular death, MI, or stroke events with DAPT, with no 

advantage in those with coronary artery disease (CAD) without prior MI [8, 9]. 

 

Ticagrelor vs. prasugrel in acute coronary syndrome 

While an increasing number of NSTEMI cases have been noticed [10], the number of STEMI cases are slightly 

decreased among many communities [10, 11]. The mortality rate during the acute phase of NSTEMI is lower than 

STEMI (vs1) but with similar long-term mortality [12]. However, in a study comparing prasugrel with ticagrelor 

among NSTEMI patients who managed with revascularization, prasugrel was found to be more significant in 

reducing the risk of death, MI, and stroke 1-year follow-up [12]. Besides, prasugrel was not correlated with an 

increased risk of bleeding (vs4). Among patients who benefited from prasugrel, male patients, patients weighing 

>60 kg, and non-diabetic patients were the most [12].  

The reason behind thought to be related to the irretrievable P2Y12 inhibition by prasugrel may be additional 

beneficial than the fickle blocking by ticagrelor (vs4). Additionally, the lack of early loading advantage of 

ticagrelor compared to prasugrel loading post coronary angiography makes prasugrel a better option [12]. 

The ponder showed that prasugrel was preferable to ticagrelor in preventing the key endpoint, including death, 

MI, or stroke 1-year following randomization after invasive evaluation [13]; to clarify, the essential endpoint in 

the prasugrel group was primarily driven by fewer myocardial infarctions compared to the ticagrelor group with 

no increased risk of bleeding [13]. Similarly, a multicenter, randomized, open-label trial compared prasugrel with 
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ticagrelor in ACS patients with or without ST-segment elevation [13]. Based on the PLATO trial that compares 

ticagrelor with clopidogrel in ACS patients, it was thought that ticagrelor has more benefits compared to other 

antiplatelet agents [14]. On the other hand, in another trial, pretreatment with prasugrel was not superior in ACS 

patients without ST-segment elevation, and further, it was associated with a more significant risk of major 

bleeding complications [13]. A more robust platelet inhibition hypothesis at the time of PCI reduces 

periprocedural thrombotic risks favors ticagrelor over prasugrel [13]. But, the prasugrel-based strategy with 

deferred loading in patients with ACS without ST-segment elevation favors prasugrel over ticagrelor [13]. 

Safety and adverse outcome 

The outpatient use of ticagrelor has a lower risk of MACE and unadjusted death rates than clopidogrel in 

unadjusted analyses [15]. However, there have been no reported differences in ACS hospitalization, coronary 

revascularization, or the composite of death, ACS, or ischemic stroke [10]. Yet, it is an area of controversy, 

particularly after multivariable adjustment [15].  

In unadjusted analyses, ticagrelor was found with no statistical significance in the major bleeding risk compared 

to clopidogrel [15]. Nonetheless, after a fully adjusted model, ticagrelor had a higher major bleeding risk than 

clopidogrel [15]. The more reported bleeding complications are gastrointestinal hemorrhage and pulmonary 

hemorrhage [10]. Besides, dyspnea is considered to be a higher risk related to ticagrelor after completely adjusted 

demonstrate [15]. However, a multicenter, prospective, accessible-label randomized clinical trial showed that 

commencing 12 months of ticagrelor monotherapy after 12 months of aspirin with ticagrelor has significantly 

lower risks of bleeding [16]. The latest trial regimen was compared to the reference regimen, a combination of 

ticagrelor and aspirin for 12 months charted by aspirin as a monotherapy for other 12 months, and still, ticagrelor 

was safer [16]. In regards to the difference between revascularized patients and non-revascularized, the risk of all-

cause of death was higher in revascularized than those who were non-revascularized [16].  

A multicenter, double-blind, randomized trial compared ticagrelor with clopidogrel to prevent adverse 

cardiovascular events following acute coronary syndrome [14]. As a result, there were no major changes between 

the two agents concerning the risk of significant bleeding [14]. Dyspnea was commonly presented in patients 

taking ticagrelor, which resulted in omitting the study by a small group of patients [17].  

Further, the ticagrelor group was at higher risk for ventricular pauses in the first week than the clopidogrel group 

[14]. Omitting the study auxiliary to frequent adverse effects was detailed more in the ticagrelor group compared 

to the clopidogrel group [14]. Uric acid levels and Creatinine were higher amid the therapy duration in the 

ticagrelor group compared with the clopidogrel group [14]. 

CONCLUSION 

Antiplatelet agents nowadays in acute coronary disorder patients with or without ST-segment rise are commonly 

utilized for the P2Y12 inhibitors, including ticagretor and prasugrel. It has more potent and faster inhibition than 

the standard agent, resulting in more profound platelet inhibition. Consequently, it reduces the risk of all-cause of 

deaths, including stroke and myocardial infarction, without increment of the bleeding danger. Current guidelines 

recommended the use of P2Y12 inhibitors over clopidogrel. Yet, which agent is more effective and safe is still 

questionable and presents an area of controversy. We suggested meta-analyses of the current articles to answer 

this question. 

ACKNOWLEDGMENTS : None 

CONFLICT OF INTEREST : None 

FINANCIAL SUPPORT : None 

ETHICS STATEMENT : None 

REFERENCES 

1. Mehta SR, Bainey KR, Cantor WJ, Lordkipanidzé M, Marquis-Gravel G, Robinson SD, et al. 2018 Canadian 

Cardiovascular Society/Canadian Association of Interventional Cardiology Focused Update of the Guidelines 

for the Use of Antiplatelet Therapy. Can J Cardiol. 2018;34(3):214-33. doi:10.1016/j.cjca.2017.12.012 



Aljohani et al.                                                       Int. J. Pharm. Res. Allied Sci., 2021, 10(3): 137-140 
 

140 

2. Goto S, Huang CH, Park SJ, Emanuelsson H, Kimura T. Ticagrelor vs. clopidogrel in Japanese, Korean and 

Taiwanese patients with acute coronary syndrome–randomized, double-blind, phase III PHILO study. 

Circulation J. 2015 Oct 23;79(11):2452-60. 

3. You SC, Rho Y, Bikdeli B, Kim J, Siapos A, Weaver J, et al. Association of ticagrelor vs clopidogrel with 

net adverse clinical events in patients with acute coronary syndrome undergoing percutaneous coronary 

intervention. JAMA. 2020;324(16):1640-50. doi:10.1001/jama.2020.16167 

4. Lindholm D, Varenhorst C, Cannon CP, Harrington RA, Himmelmann A, Maya J, et al. Ticagrelor vs. 

clopidogrel in patients with non-ST-elevation acute coronary syndrome with or without revascularization: 

results from the PLATO trial. Eur Heart J. 2014;35(31):2083-93. doi:10.1093/eurheartj/ehu160 

5. Roe MT, Armstrong PW, Fox KA, White HD, Prabhakaran D, Goodman SG, et al. Prasugrel versus 

clopidogrel for acute coronary syndromes without revascularization. N Engl J Med. 2012;367(14):1297-309. 

doi:10.1056/NEJMoa1205512 

6. Wiviott SD, White HD, Ohman EM, Fox KA, Armstrong PW, Prabhakaran D, et al. Prasugrel versus 

clopidogrel for patients with unstable angina or non-ST-segment elevation myocardial infarction with or 

without angiography: a secondary, prespecified analysis of the TRILOGY ACS trial. Lancet. 

2013;382(9892):605-13. doi:10.1016/S0140-6736(13)61451-8 

7. Levine GN, Bates ER, Bittl JA, Brindis RG, Fihn SD, Fleisher LA, et al. 2016 ACC/AHA guideline focused 

update on duration of dual antiplatelet therapy in patients with coronary artery disease: a report of the 

American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J 

Am Coll Cardiol. 2016;68(10):1082-115. doi:10.1161/CIR.0000000000000404.  

8. Patrono C, Baigent C, Hirsh J, Roth G. Antiplatelet drugs: American college of chest physicians evidence-

based clinical practice guidelines (8th edition). Chest. 2008;133(6 Suppl):199S-233S. doi:10.1378/chest.08-

0672 

9. Serebruany VL, Steinhubl SR, Berger PB, Malinin AI, Baggish JS, Bhatt DL, et al. Analysis of risk of 

bleeding complications after different doses of aspirin in 192,036 patients enrolled in 31 randomized 

controlled trials. Am J Cardiol. 2005;95(10):1218-22. doi:10.1016/j.amjcard.2005.01.049  

10. Neumann JT, Gossling A, Sorensen NA, Blankenberg S, Magnussen C, Westermann D. Temporal trends in 

incidence and outcome of acute coronary syndrome. Clin Res Cardiol. 2020;109:1186-92.  

11. Yeh RW, Sidney S, Chandra M, Sorel M, Selby JV, Go AS. Population trends in the incidence and outcomes 

of acute myocardial infarction. N Engl J Med. 2010;362(23):2155-65. doi:10.1056/NEJMoa0908610 

12. Terkelsen CJ, Lassen JF, Nørgaard BL, Gerdes JC, Jensen T, Gøtzsche LBH, et al. Mortality rates in patients 

with ST-elevation vs. non-ST-elevation acute myocardial infarction: observations from an unselected cohort. 

Eur Heart J. 2005;26(1):18-26. 

13. Schüpke S, Neumann FJ, Menichelli M, Mayer K, Bernlochner I, Wöhrle J, et al. Ticagrelor or prasugrel in 

patients with acute coronary syndromes. N Engl J Med. 2019;381(16):1524-34. 

doi:10.1056/NEJMoa1908973.  

14. Wallentin L, Becker RC, Budaj A, Cannon CP, Emanuelsson H, Held C, et al. Ticagrelor versus clopidogrel 

in patients with acute coronary syndromes. N Engl J Med. 2009;361(11):1045-57. 

doi:10.1056/NEJMoa0904327 

15. Turgeon RD, Koshman SL, Youngson E, Har B, Wilton SB, James MT, et al. Association of ticagrelor vs 

clopidogrel with major adverse coronary events in patients with acute coronary syndrome undergoing 

percutaneous coronary intervention. JAMA Intern Med. 2020;180(3):420-8. 

doi:10.1001/jamainternmed.2019.6447 

16. Kawashima H, Tomaniak M, Ono M, Wang R, Hara H, Gao C, et al. Safety and efficacy of 1-month dual 

antiplatelet therapy (ticagrelor + aspirin) followed by 23-month ticagrelor monotherapy in patients 

undergoing staged percutaneous coronary intervention (a sub-study from global leaders). Am J Cardiol. 

2021;138:1-10. doi:10.1016/j.amjcard.2020.09.057 

17. Cannon CP, Husted S, Harrington RA, Scirica BM, Emanuelsson H, Peters G, et al. Safety, tolerability, and 

initial efficacy of AZD6140, the first reversible oral adenosine diphosphate receptor antagonist, compared 

with clopidogrel, in patients with non-ST-segment elevation acute coronary syndrome: primary results of the 

DISPERSE-2 trial. J Am Coll Cardiol. 2007;50(19):1844-51. doi:10.1016/j.jacc.2007.07.053 


