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ABSTRACT 

Objective: To compare the effects of ticagrelor and clopidogrel on major adverse cardiovascular events (MACE), 30 day mortality, and 

stent thrombosis in patients with ST-elevation myocardial infarction (STEMI) undergoing complex percutaneous coronary intervention 

(PCI). 

Methodology: This quasi-experimental study was conducted at the Rawalpindi Institute of Cardiology, Rawalpindi in 3 months from June 

to August 2025 after ethical approval. After obtaining informed written consent, 376 patients with STEMI treated with complex PCI were 

included by non-probability convenience sampling technique. The patients were assigned to two groups: Group A received aspirin & 

clopidogrel, whereas group B received aspirin and ticagrelor. The outcomes assessed were MACE, 30 day mortality, and stent thrombosis. 

Follow-up was done till 1 month. Data analysis was performed using the Statistical Package for the Social Sciences (SPSS) version 25. 

Results: Bifurcation stenting was present in 80(42.6%) patients in clopidogrel group, while it was seen in 46(24.5%) patients in ticagrelor 

group. The left main PCI was also more prevalent in the ticagrelor group [81(43.1%)]. The thrombolysis in myocardial infarction (TIMI) 3 

flow was restored in 53.7% versus 30.3% of the patients taking ticagrelor and clopidogrel, respectively. Stent thrombosis and MACE were 

significantly higher in the clopidogrel group (8.5% versus 2.7%) and (19.1% versus 11.2%), respectively. In contrast, no substantial 

difference was noted regarding 30 day mortality (9% vs. 8%) between the two groups.  

Conclusion: Ticagrelor is associated with improved post-PCI TIMI flow, lower incidence of MACE and stent thrombosis in STEMI 

patients who underwent complex PCI as compared to clopidogrel. However, 30 day mortality is not significantly different in the two 

groups.  
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INTRODUCTION 

rimary percutaneous coronary intervention (P-

PCI) with stent insertion is the preferred 

treatment in patients with ST-elevation 

myocardial infarction. However, stent thrombosis 

(ST) continues to be a rare but catastrophic event 

that can present in the initial 30 days after 

implantation.
1 

Aspirin and clopidogrel are given as 

conventional antiplatelet drugs. Aspirin inhibits the 

enzyme cyclooxygenase-1, thereby stops 

thromboxane A2 production, which facilitates 

platelet plug formation. Clopidogrel is a P2Y12 

receptor inhibitor. These receptors are present on 

platelets and bind adenosine diphosphate (ADP). So, 

P2Y12 inhibitors block the ADP-mediated platelet 

activation and hence clot formation.
2,3

 
  

One of the disadvantages of clopidogrel is its 

variable efficacy. Even with ongoing oral 

antiplatelet therapy, atherothrombotic events still 

occur in some patients. Evidence from several 

studies suggests that residual platelet activity may be 

associated with these clinical outcomes, implying 

that “resistance” to antiplatelet therapy could play a 

role.
4 

Long-term dual antiplatelet therapy decreases 

the occurrence of ischemic complications, but is also 

related to high bleeding risk, contributing to greater 

morbidity, mortality, and increasing healthcare 

costs.
5
 The new P2Y12 receptor antagonist, 

ticagrelor, has good oral bioavailability. It has a 

quicker onset of action, more potency, and 

reversibly inhibits platelet aggregation when 

compared to conventional P2Y12 inhibitors like 

clopidogrel and prasugrel.
6
 

This study was conducted to compare the effects of 

ticagrelor and clopidogrel on major adverse 

cardiovascular events, 30 day mortality, and stent 

thrombosis in patients with STEMI undergoing 

complex PCI. Having more efficacy, ticagrelor 

would be associated with lower frequency of 

complications and mortality. Over the past few 

years, there have been controversial results from 

complex PCI cohorts. In some studies, it has been 

reported that ticagrelor lowers the incidence of 

MACE than clopidogrel in complex PCI, whereas 

others claim that the two drugs are not significantly 

different. These uncertainties underline the 
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requirement for additional assessment of antiplatelet 

treatment in this high-risk population. 

 

METHODOLOGY 

This quasi-experimental study was conducted at the 

Rawalpindi Institute of Cardiology, Rawalpindi in 3 

months from June to August 2025 after approval 

from the institution ethical review board (Letter No. 

RIC/RERC/14/25, 17-07-2025). The sample size of 

376 was calculated using the incidence of stent 

thrombosis of 5% with ticagrelor and 13.3% with 

clopidogrel, 80% power, and 95% confidence 

interval.
7
 After obtaining informed written consent, 

patients with STEMI treated with complex PCI were 

included by non-probability convenience sampling 

technique. Patients of both genders and age >18 

years were eligible for inclusion. The diagnosis of 

STEMI was made from clinical history and ECG 

findings. Patients complaining of chest pain 

consistent with myocardial ischemia and a duration 

of ≥20 minutes along with either ST-segment 

elevation of ≥1 mm in two contiguous limb leads, or 

≥2 mm in two contiguous chest leads, or a new left 

bundle branch block, were diagnosed with STEMI.
8
 

Complex PCI was defined by the presence of any of 

the following: chronic total occlusion, >60 mm stent 

length, bifurcation stenting, left main PCI, bypass 

graft, use of multiwires, atherectomy, guiding 

catheter extensions or multiple stents.
9
 The 

exclusion criteria were patients with known allergy 

or intolerance of antiplatelet therapy, concomitant 

anticoagulant use, prior bare-metal stent 

implantation, and history of coronary artery bypass 

grafting. The patients were assigned to two groups, 

with 188 patients in each: group A received 75 mg 

of aspirin once daily and 75 mg of clopidogrel once 

daily, whereas group B received 75 mg of aspirin 

once daily and 90 mg of ticagrelor twice daily. 

Emergency diagnostic coronary angiography and 

immediate P-PCI were done if the duration from 

symptom onset was less than 12 hours. The 

interventional approach (arterial access, stent type, 

aspiration thrombectomy) was at the discretion of 

Interventional Cardiologists. The TIMI flow was 

evaluated in the infarcted vessel pre- and post-

procedure. Afterwards, patients were continuously 

monitored for at least 1 day, and were hospitalized 

for a minimum of 72 hours. The outcomes assessed 

were MACE, 30 day mortality, and stent thrombosis. 

Follow-up was done after 1 month. Major adverse 

cardiovascular events included myocardial 

infarction, stroke, or cardiovascular death.
10

 

STATISTICAL ANALYSIS 

Data analysis was performed using the Statistical 

Package for the Social Sciences (SPSS) version 25. 

Categorical variables are reported as frequencies & 

percentages, and continuous variables as 

mean±standard deviation (SD). Group comparisons 

were conducted using Pearson’s Chi-square test and 

a p-value <0.05 was considered statistically 

significant. 

 

RESULTS 

Patients had a mean age of 58.4±10.2 years in the 

clopidogrel group and 57.9±9.8 years in the 

ticagrelor group. Patients had a mean body mass 

index (BMI) of 26.1±3.7 kg/m
2
 in the clopidogrel 

group and 26.4±3.5 kg/m
2 

in the ticagrelor group. 

The mean ejection fraction was 46.2±8.5 and 

47.1±8.2 in the clopidogrel and ticagrelor groups, 

respectively. Regarding gender, the clopidogrel 

group contained 50.6% of males and 49.4% of 

females, whereas the ticagrelor group comprised 

49.4% of males and 50.6% of females. Diabetes 

mellitus was more common in the clopidogrel group 

(50% vs. 39.4%) and so was hypertension (53.3% 

vs. 46.7%). In the clopidogrel group, 44.4% of the 

patients had hyperlipidemia versus 47.2% of the 

patients in the ticagrelor group. The proportion of 

smokers was 46.1% in the clopidogrel and 47.8% in 

the ticagrelor group. The history of previous PCI 

was positive in 50% and 49.4% of the patients in the 

clopidogrel and ticagrelor groups, respectively.  

The procedural characteristics of the two groups are 

given in Table 1. Significant differences were seen 

in arterial access, post-PCI TIMI flow 3, bifurcation 

stenting, and left main PCI. 

Major adverse cardiovascular events were 

significantly higher in the clopidogrel group 

[36(19.1%)] as compared to the ticagrelor group 

[21(11.2%)] with a p-value=0.03. In contrast, no 

substantial difference was noted in 30 day mortality 

(9% vs. 8%; p-value=0.71) between the two groups. 

In terms of the stent thrombosis, the clopidogrel 

group had higher number of cases (8.5%) versus 

ticagrelor group (2.7%) and this was statistically 

significant (p=0.01). These data emphasize that 

despite a similar incidence of mortality between the 

two groups, ticagrelor was related with a lower 

incidence of MACE and stent thrombosis, 

suggesting a possible clinical benefit to clopidogrel 

(Table 2). 
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Table 1: Procedural Characteristics of the Study Participants 

Variables 

Clopidogrel 

Group  

(n=188) 

Ticagrelor 

Group  

(n=188) 

Total 
p-value 

Frequency and Percentage 

Arterial Access 
Radial 80(42.6%) 100(53.2%) 180(47.9%) 

0.04* 
Femoral 108(57.4%) 88(46.8%) 196(52.1%) 

Severity of Coronary 

Artery Disease (CAD) 

Single Vessel CAD 

(SVCAD) 
68(36.2%) 63(33.5%) 131(34.8%) 

0.79 
Double Vessel CAD 

(DVCAD) 
53(28.2%) 52(27.7%) 105(28%) 

Triple Vessel CAD 

(TVCAD) 
67(35.6%) 73(38.8%) 140(37.2%) 

Treated Vessel 

Left Anterior Descending  55(29.3%) 47(25%) 102(27.1%) 

0.69 
Left Main  44(23.4%) 44(23.4%) 88(23.5%) 

Left Circumflex  47(25%) 56(29.8%) 103(27.4%) 

Right Coronary  42(22.3%) 41(21.8%) 83(22%) 

Type of Stent 
Drug Eluting Stents (DES) 95(50.5%) 88(46.8%) 183(48.7%) 

0.47 
Bare Metal Stents  93(49.5%) 100(53.2%) 193(51.3%) 

GP2b/3a Inhibitor use 
Yes 90(47.9%) 91(48.4%) 181(48.1%) 

0.92 
No 98(52.1%) 97(51.6%) 195(51.9%) 

Pre-PCI TIMI Flow 
0 51(27.1%) 41(21.8%) 92(24.5%) 

0.23 
1-3 137(72.9%) 147(78.2%) 284(75.5%) 

Post-PCI TIMI Flow 3 
Yes 57(30.3%) 101(53.7%) 158(42%) 

<0.00001* 
No 131(69.7%) 87(46.3%) 218(58%) 

Bifurcation Stenting 
Yes 46(24.5%) 80(42.6%) 126(33.5%) 

<0.0002* 
No 142(75.5%) 108(57.4%) 250(66.5%) 

Left Main PCI 
Yes 45(23.9%) 81(43.1%) 126(33.5%) 

0.00008* 
No 143(76.1%) 107(56.9%) 250(66.5%) 

Bypass Graft as 

Target 

Yes 98(52.1%) 83(44.1%) 181(48.1%) 
0.12 

No 90(47.9%) 105(55.9%) 195(51.9%) 

*Significant p-value 

 

Table 2: Clinical Outcomes in Patients Taking Clopidogrel versus Ticagrelor 

Outcomes 

Clopidogrel Group  

(n=188) 

Ticagrelor Group  

(n=188) 
Total 

p-value 

Frequency and Percentage 

MACE 
Yes 36(19.1%) 21(11.2%) 57(15.2%) 

0.03* 
No 152(80.9%) 167(88.8%) 319(84.8%) 

30 day Mortality 
Yes 17(9%) 15(8%) 32(8.5) 

0.71 
No 171(91%) 173(92%) 344(91.5%) 

Stent Thrombosis 
Yes 16(8.5%) 5(2.7%) 21(5.6%) 

0.01* 
No 172(91.5%) 183(97.3%) 355(94.4%) 

*Significant p-value 

 

DISCUSSION 

Patients with acute coronary syndrome receive 

conventional antiplatelet regimen consisting of 

aspirin and P2Y12 receptor inhibitor. However, 

determining the optimal agent among available 

P2Y12 inhibitors remains a subject of debate.
11

 In 

our study, patients had a mean age of 58.2±10 years 

and the mean BMI of 26.3±3.6 kg/m
2
. The males 

constituted 50% of the study population. There were 

44.7% diabetics, 50% hypertensive, 45.8% 

dyslipidemic, 46.9% smokers, and 49.7% had 

previous PCI. In a study, patients had an average age 

of 59.1±10.1 years with the majority (80.3%) of 

males. Their mean BMI was 26.1±3.3 kg/m
2
. Most 

of the patients had dyslipidemia (82.8%) followed 

by hypertension (63.1%), smoking (59.9%), diabetes 

mellitus (34.3%), and prior PCI (18.8%).
12

 In 

another study, the average age was 54.8±10.1 years 

with 87.3% males and the mean BMI was 26.9±12.3 

kg/m
2
. There were 38.4% hypertensive, 30.7% 

diabetic, 39.5% smokers, 0.4% hyperlipidemic, and 

9.6% patients with the history of previous PCI.
13
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In our study, femoral access was predominantly used 

(52.1%), with the majority of the patients having 

TVCAD (37.2%), followed by SVCAD (34.8%). In 

a study by Hakeem et al., radial access was used in 

89.9% of the patients. Most of the patients had 

SVCAD (36.2%) and DVCAD (36.5%).
13

 According 

to our study, 33.5% of the patients had bifurcation 

lesions and DES were used in 48.7% of the 

participants. Around 17.7% had bifurcation lesion 

and DES were used in 94.1% of the study population 

according to Hakeem et al.
13

 In our study, 

bifurcation stenting and left main PCI were more 

frequently performed in patients taking ticagrelor. 

Another study reported that ticagrelor did not reduce 

periprocedural adverse events compared to 

clopidogrel. Bifurcation stenting was done in 64.6% 

and 43.4% of the patients taking ticagrelor and 

clopidogrel, respectively, whereas left main stenting 

was done 32.4% and 49.4% of the patients taking 

ticagrelor and clopidogrel, respectively.
9
 Xi et al. 

also found that ticagrelor was associated with 

complex procedural outcomes.
12

 

Our results revealed that pre-PCI TIMI flow showed 

no significant variation between the groups, whereas 

TIMI flow after the procedure was significantly 

improved in patients taking ticagrelor. A trial 

reported no variation in TIMI flow before and after 

procedure in the ticagrelor and clopidogrel groups.
14

 

In our study, there was a significantly marked 

reduction in MACE (11.2% versus 19.1%) and stent 

thrombosis (2.7% versus 8.5%) in the patients taking 

ticagrelor. In contrast, 30 day mortality was almost 

the same in the two groups (8% versus 9%). Our 

results were comparable to other studies. The results 

of a study showed that ticagrelor was linked to lower 

incidence of all-cause deaths (1.38% versus 2.85%) 

and MACE (6.53% versus 9.48%) and the findings 

were statistically significant.
15

 In another study, 

MACE occurred in 8.6% of patients taking ticagrelor 

in contrast to 11.2% of the patients taking 

clopidogrel with a significant difference. Cardiac 

deaths occurred in 1.2% versus 1.7% in the 

ticagrelor and clopidogrel groups, respectively with 

statistically insignificant results.
12

 A study by Yan et 

al. concluded significant reduction in all-cause 

deaths and stent thrombosis with ticagrelor but there 

was no difference in cardiovascular deaths between 

patients taking ticagrelor and clopidogrel.
16 

Qiu et al. 

and Bari et al. showed a marked reduction in MACE 

with ticagrelor as compared to clopidogrel.
17,18

 On 

contrary, another study revealed no statistical 

variation in MACE (15% versus 11.8%) and deaths 

(1% versus) in patients treated with ticagrelor and 

clopidogrel, respectively.
9
 Another study also 

showed that 30 day all-cause mortality (14.6% 

versus 13.5%) and MACE (16.1% versus 14.7%) did 

not differ statistically in patients taking ticagrelor 

and clopidogrel.
19

 Other studies also showed that 

MACE was not different in the two groups.
14,20 

 In a 

study, the frequency of MACE was 2.2% versus 

2.9%, all-cause deaths were 1.5% versus 1.8%, and 

stent thrombosis was 1.6% versus 2.1% in the 

ticagrelor and clopidogrel groups, respectively but 

with no significance.
13

 

 

CONCLUSION 

Ticagrelor is associated with improved post-PCI 

TIMI flow, lower incidence of MACE, and stent 

thrombosis in STEMI patients who underwent 

complex PCI as compared to clopidogrel. However, 

30 day mortality is not significantly different in the 

two groups.  

 

LIMITATIONS & RECOMMENDATIONS 

Our findings suggest that ticagrelor may be 

preferable to clopidogrel, particularly in patients 

undergoing complex PCI. However, further 

multicenter randomized trials with larger sample 

sizes and longer follow-up periods are required to 

confirm these results and to more accurately assess 

mortality, bleeding, and long-term ischemic 

outcomes. The quasi-experimental design of this 

study may introduce selection bias. Additionally, 

bleeding events, which are important when 

evaluating the safety profile of ticagrelor, were not 

comprehensively assessed. 

Cost-effectiveness analyses are also needed, 

especially in low- and middle-income countries, 

where issues of affordability and drug accessibility 

are significant. Incorporation of individualized risk 

assessment tools (ischemic vs. bleeding risk 

stratification) may help guide the selection and 

duration of antiplatelet therapy in clinical practice. 
 

Conflict of interest: None.  

Source of funding: None.  

 

Authors’ Contributions: 

M.M: Conceived and supervised the study. 

T.A.R: Reviewed study design and clinical interpretation. 

H.A.G: Collected data and performed analysis. 

M.U.F: Assisted in data collection and literature review. 

E.S: Contributed to data analysis and interpretation. 

M.H.Y: Edited and finalized the manuscript. 

 

REFERENCES 
1. Kumar M, Shar GS, Kumar R, Shaikh AH, Ishaque H, Khan N, 

et al. The outcome of primary percutaneous coronary 

intervention in patients with stent thrombosis. Indian Heart J. 

2022; 74(6):464-8. doi:10.1016/j.ihj.2022.11.003.  

 



Ticagrelor versus Clopidogrel in Complex Percutaneous Coronary Intervention in terms of Mortality and Stent Thrombosis 
 

JSMDC Lahore, Pakistan 2025; Vol 11(02):102-106                                                                                             106 

2. Verdoia M, Camaro C, Kedhi E, Marcolongo M, Suryapranata 

H, De Luca G. Dual antiplatelet therapy duration in acute 

coronary syndrome patients: the state of the art and open issues. 

Cardiovasc Ther. 2020; 2020:6495036. doi:10.1155/2020/ 

6495036. 

 

3. Virk HUH, Escobar J, Rodriguez M, Bates ER, Khalid U, Jneid 

H, et al. Dual antiplatelet therapy: a concise review for 

clinicians. Life (Basel). 2023; 13(7):1580. doi:10.3390/life 

13071580.  

 

4. Karabulut  D, Kaya A, Abaci O, Karabulut U, Caglar NT, Arat-

Ozkan A. The frequency of aspirin and clopidogrel resistance 

and related factors in patients undergoing elective percutaneous 

coronary intervention. E J Cardiovasc Med. 2021; 9(2):94-104. 

doi:10.32596/ejcm.galenos.2021-02-012. 

 

5. Alexopoulos D, Varlamos C, Benetou DR. Type and duration of 

dual antiplatelet therapy in complex percutaneous coronary 

intervention. US Cardiol. 2020; 14:e14. doi:10.15420/usc.2020. 

13. 

 

6. Wei P, Wang X, Fu Q, Cao B. Progress in the clinical effects 

and adverse reactions of ticagrelor. Thrombosis J. 2024; 22:8. 

doi:10.1186/s12959-023-00559-3. 

 

7. Rauf MA, Ziyad M, Mahmood N, Ullah R, Ahmad F, Ullah I, et 

al. Evaluating the safety and efficacy of ticagrelor vs. 

clopidogrel following percutaneous coronary intervention in 

chronic coronary disease. Cureus. 2025; 17(1):e77610. doi:10. 

7759/cureus.77610.  

 

8. Moak JH, Muck AE, Brady WJ. ST-segment elevation 

myocardial infarction mimics: The differential diagnosis of non-

acute coronary syndrome causes of ST-segment/T-wave 

abnormalities in the chest pain patient. Turk J Emerg Med. 

2024; 24(4):206-17. doi:10.4103/tjem.tjem_137_24.  

 

9. Lattuca B, Mazeau C, Cayla G, Ducrocq G, Guedeney P, Laredo 

M, et al. Ticagrelor vs clopidogrel for complex percutaneous 

coronary intervention in chronic coronary syndrome. JACC 

Cardiovasc Interv. 2024; 17(3):359-70. doi:10.1016/j.jcin.2023. 

12.011. 

 

10. Bosco E, Hsueh L, McConeghy KW, Gravenstein S, Saade E. 

Major adverse cardiovascular event definitions used in 

observational analysis of administrative databases: a systematic 

review. BMC Med Res Methodol. 2021; 21(1):241. doi:10.1186/ 

s12874-021-01440-5.  

 

11. Klein LW. Ticagrelor versus clopidogrel for acute coronary 

syndrome: have things changed? Am J Cardiol. 2024; 210:315-

6. doi:10.1016/j.amjcard.2023.10.078.  

12. Xi Z, Li J, Qiu H, Guo T, Wang Y, Li Y, et al. Ticagrelor vs. 

clopidogrel after complex percutaneous coronary intervention in 

patients with stable coronary artery disease. Front Cardiovasc 

Med. 2021; 8:768190. doi:10.3389/fcvm.2021.768190. 

 

13. Hakeem A, Shah JA, Kumar R, Ali A, Lakho AA, Zeeshan H, et 

al. Twice-daily clopidogrel vs ticagrelor to reduce short-term 

major adverse cardiovascular events after primary percutaneous 

coronary intervention: the TADCLOT trial. J Am Coll Cardiol. 

2025:S0735-1097(25)07549-7. doi:10.1016/j.jacc.2025.08.041. 

 

14. Hamilos M, Kanakakis J, Anastasiou I, Karvounis C, Vasilikos 

V, Goudevenos J, et al. Ticagrelor versus clopidogrel in patients 

with STEMI treated with thrombolysis: the MIRTOS trial. 

EuroIntervention. 2021; 16(14):1163-9. doi:10.4244/EIJ-D-20-

00268. 

 

15. Zheng MY, Zhang YK, Hu ST, Gu TS, Jiang C, Zhang JK, 

Ticagrelor vs. clopidogrel in ST elevation myocardial infarction 

patients with hemoglobin >160. Eur Heart J. 2024; 

45(1):1677. doi:10.1093/eurheartj/ehae666.1677. 

 

16. Yan Y, Xu H, Zhao Y, Lin S, Zheng Y. Ticagrelor versus 

clopidogrel in patients with left main coronary artery stenting. 

Cardiovasc Drugs Ther. 2024. doi:10.1007/s10557-024-07636-

3. 

 

17. Qiu M, Zhi X, Liu H, Liang Z, Wang B, Xu K, et al. Impact of 

ticagrelor vs. clopidogrel in patients with acute coronary 

syndrome undergoing left main percutaneous coronary 

intervention. Cardiology Discovery. 2025; 5(1):39-46. doi:10. 

1097/CD9.0000000000000134. 

 

18. Bari AM, Raza M, Ijaz ul Haq, Saleem Q, Sofia, Anika. 

Outcome of ticagrelor versus clopidogrel in ACS patients 

undergoing PCI. IJBR. 2024; 2(2): 594-9. doi:10.70749/ijbr. 

v2i02.251. 

 

19. Zhou C, Zhang M, Zhao Z, Li E, Zhao Y, Luo W, et al. 

Clopidogrel vs. ticagrelor in ST-elevation myocardial infarction 

complicated by cardiogenic shock undergoing primary PCI : 

findings from a national, multicenter registry. Thromb J. 2025; 

23(1):38. doi:10.1186/s12959-025-00721-z. 

 

20. Koshy AN, Giustino G, Sartori S, Hooda A, Feng Y, Snyder C, 

et al. Ticagrelor or prasugrel versus clopidogrel in patients 

undergoing percutaneous coronary intervention for chronic 

coronary syndromes. EuroIntervention. 2023; 18(15):1244-53. 

doi:10.4244/EIJ-D-22-00654. 

 

 

 

 

 

 

 

 

https://doi.org/10.32596/ejcm.galenos.2021-02-012
https://doi.org/10.1093/eurheartj/ehae666.1677

