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Abstract: Percutaneous coronary intervention (PCI) is widely used to treat coronary artery disease (CAD), particularly in patients 

with acute coronary syndromes. Dual antiplatelet therapy (DAPT), which includes aspirin and a P2Y12 inhibitor such as 

clopidogrel, ticagrelor, or prasugrel, is the standard post-PCI treatment to prevent thrombotic complications. Despite the benefits 

of DAPT, its safety and efficacy in the Pakistani population, which has a high prevalence of CAD, are not well-documented. 

Objective: This study aimed to evaluate the safety and efficacy of DAPT in Pakistani patients undergoing PCI by measuring the 

incidence of stent thrombosis, bleeding complications, and major adverse cardiac events (MACE) over a 12-month follow-up 

period. Methods: This prospective observational study was conducted from January 2022 to December 2023 across three centers: 

Lady Reading Hospital Peshawar, Mardan Medical Complex, and Hayatabad Medical Complex. The study included 300 adult 

patients scheduled for PCI. Participants received DAPT, consisting of aspirin and a P2Y12 inhibitor, before PCI and continued 

for at least 12 months post-procedure. Primary outcomes were the incidence of stent thrombosis, bleeding complications, and 

MACE. Secondary outcomes included improved left ventricular ejection fraction (LVEF), exercise tolerance, and angina symptoms. 

Data were analyzed using SPSS version 26.0. Results: The mean age of participants was 60 ± 10 years, with 65% male. The overall 

incidence of stent thrombosis was 3%, bleeding complications occurred 8%, and MACE was observed in 15% of patients. LVEF 

improved from 42% ± 8% pre-procedure to 50% ± 7% post-procedure (p < 0.001). The six-minute walk test distance increased 

from 320 ± 55 meters pre-procedure to 370 ± 50 meters post-procedure (p < 0.01). The frequency of angina episodes decreased 

from 4.2 ± 1.5 to 1.7 ± 0.9 per week (p < 0.001). Conclusion: DAPT significantly improves clinical outcomes in Pakistani patients 

undergoing PCI, enhancing LVEF and exercise tolerance and reducing angina episodes. However, the risk of bleeding 

complications necessitates careful patient management. These findings support the continued use of DAPT in this population, 

emphasizing the need for individualized treatment plans and continuous monitoring. 

Keywords: Dual antiplatelet therapy, percutaneous coronary intervention, coronary artery disease, stent thrombosis, bleeding 

complications, major adverse cardiac events, left ventricular ejection fraction. 

Introduction  

 

Percutaneous coronary intervention (PCI) is a standard and 

effective procedure for treating coronary artery disease 

(CAD), especially in patients presenting with acute 

coronary syndromes (1). Dual antiplatelet therapy (DAPT), 

which typically includes aspirin and a P2Y12 inhibitor such 

as clopidogrel, ticagrelor, or prasugrel, is standard care 

following PCI to prevent thrombotic complications (2). 

While DAPT has been widely studied and utilized globally, 

there is limited data on its safety and efficacy in the 

Pakistani population, which has a high prevalence of CAD 

and associated risk factors (3). 

Despite DAPT's proven benefits in reducing stent 

thrombosis and other adverse cardiovascular events, there 

are concerns regarding bleeding risks, which necessitate 

careful patient management and follow-up (4). In Pakistan, 

the healthcare context, including genetic, environmental, 

and socio-economic factors, may influence the outcomes of 

DAPT in ways that are not fully understood. Existing 

studies have not sufficiently addressed these population-

specific factors, leaving a significant gap in the literature. 

The primary objective of this study was to evaluate the 

safety and efficacy of DAPT in Pakistani patients 

undergoing PCI. Specifically, it aimed to measure the 

incidence of stent thrombosis, bleeding complications, and 

major adverse cardiac events (MACE), including 

myocardial infarction (MI) and cardiac death, within a 12-

month follow-up period. Additionally, the study assessed 

secondary outcomes such as improvements in left 

ventricular ejection fraction (LVEF), exercise tolerance, 

and angina symptoms. 

This research is particularly significant as it provides 

insights into the real-world application of DAPT in a high-

risk population, potentially guiding clinicians in optimizing 

treatment strategies. By addressing the safety and efficacy 

of DAPT in the Pakistani context, the study aims to support 

evidence-based clinical practices and improve patient 

outcomes.  

Methodology  

This study employed a prospective observational design to 

evaluate the safety and efficacy of dual antiplatelet therapy 

(DAPT) in Pakistani patients undergoing percutaneous 

coronary intervention (PCI). This design was chosen to 

observe real-world outcomes and gather comprehensive 
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data on the effectiveness and safety of DAPT in this specific 

patient population. 

The study was conducted at three centers: Lady Reading 

Hospital Peshawar, Mardan Medical Complex, and 

Hayatabad Medical Complex from January 2022 to 

December 2023. The study included adult patients 

scheduled for PCI. Inclusion criteria were patients aged 18 

years or older, diagnosed with significant coronary artery 

disease requiring PCI, and prescribed DAPT. Exclusion 

criteria included patients with contraindications to 

antiplatelet therapy, those requiring emergent surgical 

intervention, or those unable to provide informed consent. 

The sample size was calculated based on the prevalence of 

coronary artery disease in the Pakistani population, as Jafar 

et al. (2005) reported in their study on heart disease in 

Pakistan, which found a significant prevalence of coronary 

artery disease among men and women. Using the WHO 

sample size calculator and the reported prevalence, a sample 

size of 300 patients was determined to provide adequate 

power to detect significant differences in outcomes (3). 

The intervention involved the administration of dual 

antiplatelet therapy, which included aspirin and a P2Y12 

inhibitor (either clopidogrel, ticagrelor, or prasugrel), 

initiated before PCI and continued for at least 12 months 

post-procedure. PCI procedures were performed by 

experienced interventional cardiologists using standard 

techniques and equipment. 

Ethical approval was obtained individually from each 

participating center. The main Institutional Review Board 

(IRB) approval was secured from Hayatabad Medical 

Complex (HMC). 

The primary outcomes measured were the incidence of stent 

thrombosis, bleeding complications, and major adverse 

cardiac events (MACE), which included myocardial 

infarction (MI), stent thrombosis, and cardiac death within 

12 months post-procedure. Secondary outcomes included 

improved left ventricular ejection fraction (LVEF), exercise 

tolerance, and reduced angina symptoms. 

Data were collected prospectively during the hospital stay 

and follow-up visits at 1, 6, and 12 months post-PCI. 

Clinical data, including patient demographics, medical 

history, and procedural details, were recorded in electronic 

medical records. LVEF was measured using 

echocardiography, exercise tolerance was assessed using 

the six-minute walk test, and angina symptoms were 

evaluated using the Canadian Cardiovascular Society (CCS) 

grading scale. 

Data were analyzed using SPSS version 26.0. Descriptive 

statistics were used to summarize baseline characteristics 

and outcomes. Continuous variables were expressed as 

mean ± standard deviation and categorical variables were 

presented as frequencies and percentages. Kaplan-Meier 

survival curves were used to estimate the incidence of 

MACE. Paired t-tests and Wilcoxon signed-rank tests were 

used to compare pre-and post-intervention clinical 

parameters. Cox proportional hazards regression analysis 

was performed to identify independent predictors of 

MACE. A p-value of <0.05 was considered statistically 

significant.  

Results 

The study included 300 patients undergoing PCI with dual 

antiplatelet therapy (DAPT) across three centers: Lady 

Reading Hospital (LRH) Peshawar, Mardan Medical 

Complex (MMC), and Hayatabad Medical Complex 

(HMC). The baseline characteristics of the study population 

are detailed in Table 1.

Table 1: Baseline Characteristics of the Study Population 

Characteristic Overall (n=300) LRH (n=100) MMC (n=100) HMC (n=100) 

Age (years), Mean ± SD 60 ± 10 61 ± 11 59 ± 10 60 ± 9 

Sex (Male/Female) 195/105 (65%/35%) 65/35 (65%/35%) 70/30 (70%/30%) 60/40 (60%/40%) 

Body Mass Index (BMI, kg/m²) 27 ± 4 28 ± 3 26 ± 4 27 ± 5 

Hypertension (%) 60% 62% 58% 60% 

Diabetes (%) 45% 47% 44% 43% 

Smoking (%) 40% 42% 39% 40% 

Previous MI (%) 30% 31% 29% 30% 

LVEF (%), Mean ± SD 42 ± 8 41 ± 9 43 ± 7 42 ± 8 

The primary outcomes included the incidence of stent 

thrombosis, bleeding complications, and major adverse 

cardiac events (MACE) within 12 months post-procedure. 

The overall incidence of stent thrombosis was 3%, bleeding 

complications occurred 8%, and MACE was observed in 

15% of patients. Table 2 provides a breakdown of these 

outcomes by center.

.

Table 2: Primary Outcomes by Center 

Outcome Overall (n=300) LRH (n=100) MMC (n=100) HMC (n=100) 

Stent Thrombosis (%) 3% 4% 3% 2% 

Bleeding Complications (%) 8% 9% 8% 7% 

MACE (%) 15% 16% 14% 15% 
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Figure 1 illustrates the Kaplan-Meier survival curve for MACE across the study population. 

 

The Kaplan-Meier survival curve in Figure 1 demonstrates 

the probability of survival free from major adverse cardiac 

events (MACE) over the 12-month follow-up period. The 

curve shows a gradual decline in survival probability, 

reflecting the incidence of MACE among the study 

population. This graphical representation helps understand 

the time-dependent risk of adverse events post-PCI with 

DAPT, highlighting the importance of continuously 

monitoring and managing these patients. 

Secondary outcomes indicated significant improvements in 

clinical parameters. The mean left ventricular ejection 

fraction (LVEF) improved from 42% ± 8% pre-procedure 

to 50% ± 7% post-procedure (p < 0.001). The mean distance 

covered in a six-minute walk test increased from 320 meters 

± 55 pre-procedure to 370 meters ± 50 post-procedure (p < 

0.01). Additionally, the frequency of angina episodes per 

week decreased from a mean of 4.2 ± 1.5 to 1.7 ± 0.9 post-

procedure (p < 0.001). Table 3 summarizes these secondary 

outcomes.

Outcome Pre-Procedure Post-Procedure p-value 

LVEF (%), Mean ± SD 42 ± 8 50 ± 7 <0.001 

Six-Minute Walk (meters) 320 ± 55 370 ± 50 <0.01 

Angina Episodes/Week, Mean ± SD 4.2 ± 1.5 1.7 ± 0.9 <0.001 

These results demonstrate significant improvements in patients' health status and functional capacity post-PCI with DAPT.

Table 4: Incidence of Adverse Events 

Event Overall (n=300) LRH (n=100) MMC (n=100) HMC (n=100) 

Myocardial Infarction (MI) (%) 5% 6% 5% 4% 

Cardiac Death (%) 7% 8% 7% 6% 

The detailed results from this multicenter study provide 

comprehensive insights into the safety and efficacy of 

DAPT in Pakistani patients undergoing PCI. The findings 

highlight the significant benefits of improved LVEF, 

increased exercise tolerance, and reduced angina episodes. 

However, the risk of bleeding complications necessitates a 

careful, individualized approach to patient management. 

These results underscore the importance of rigorous 

adherence to DAPT protocols and continuous patient 

monitoring to optimize clinical outcomes. Future research 

should aim to validate these findings across broader 

populations and explore the long-term impacts of DAPT.  

 

Discussion 

The detailed results from this multicenter study provide 

comprehensive insights into the safety and efficacy of 

DAPT in Pakistani patients undergoing PCI. The findings 

highlight significant benefits, such as improved left 

ventricular ejection fraction (LVEF), increased exercise 

tolerance, and reduced angina episodes. However, the risk 

of bleeding complications necessitates a careful, 

individualized approach to patient management. 

The improvement in LVEF from 42% to 50% post-

procedure is noteworthy. This finding is consistent with 

previous studies, such as those by Stone et al., which 

demonstrated the beneficial effects of DAPT on cardiac 

function post-PCI (5). Similarly, the increased distance 

covered during the six-minute walk test from 320 to 370 
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meters indicates enhanced functional capacity. It aligns with 

findings from the study by Mehran et al. (6). 

The incidence of MACE observed in this study (15%) aligns 

with global trends reported by Serruys et al., who 

documented similar adverse event rates in high-risk PCI 

populations (7). This similarity reinforces the efficacy of 

DAPT in improving cardiac outcomes in diverse patient 

cohorts. However, the incidence of stent thrombosis in our 

study was 3%, slightly lower than the rates reported by 

Giustino et al., who observed higher thrombosis rates in 

complex PCI cases (8). This difference could be attributed 

to our study's rigorous adherence to DAPT protocols and 

careful patient selection, highlighting the importance of 

individualized treatment plans. 

The 8% incidence of bleeding complications in our study is 

within the range reported by Mehran et al., who identified 

similar bleeding risks associated with prolonged DAPT (9). 

Interestingly, our study's findings on improving exercise 

tolerance and reducing angina symptoms align with the 

research by Cohen et al., which demonstrated significant 

symptomatic relief and enhanced quality of life in patients 

receiving DAPT post-PCI (10). This reinforces the dual role 

of DAPT in preventing thrombotic events and improving 

patient well-being and functional status. 

These findings suggest that DAPT should be considered a 

standard therapy for Pakistani patients undergoing PCI. 

Clinicians should adhere strictly to DAPT protocols and 

conduct regular follow-up assessments to monitor for 

potential complications such as bleeding to optimize patient 

outcomes (11). Moreover, patient education on the 

importance of medication adherence and lifestyle 

modifications should be emphasized to maximize the 

benefits of DAPT. 

Future research should focus on multi-center trials to 

validate these findings across diverse healthcare settings in 

Pakistan. Additionally, exploring the long-term outcomes of 

DAPT beyond the 12-month follow-up period would 

provide valuable insights into its sustained efficacy and 

safety (12). Investigating the cost-effectiveness of DAPT in 

Pakistani healthcare and evaluating patient-specific factors 

that influence therapeutic outcomes could further refine 

treatment strategies (13). Research into novel antiplatelet 

agents and combination therapies may also offer 

opportunities to enhance clinical outcomes and reduce the 

risk of adverse events (14). 

This study's limitations include its observational design, 

which may introduce biases that cannot be completely 

controlled. Additionally, the single-country context may 

limit the generalizability of the findings to other 

populations. Future studies should consider randomized 

controlled trials to confirm these findings and extend the 

research to other regions for broader applicability (15).  

Conclusion 

This study provides robust evidence on the safety and 

efficacy of DAPT in Pakistani patients undergoing PCI, 

highlighting significant risks and benefits. The findings 

underscore the need for careful patient selection, rigorous 

adherence to therapeutic protocols, and vigilant post-PCI 

monitoring to optimize clinical outcomes. Future research 

should focus on validating these results across diverse 

populations and exploring new approaches to enhance the 

safety and efficacy of DAPT further. 
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