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Abstract 

Background: Percutaneous coronary intervention (PCI) treats coronary artery disease (CAD). It is 

crucial for high-risk patients with left main disease, multi-vessel disease, or low left ventricular 

ejection fraction (LVEF). High-risk PCI is ideal for those unsuitable for coronary artery bypass 

grafting (CABG) due to age or other issues. 

Objective : This study assesses high-risk PCI outcomes in Pakistani patients across several centers. 

Methods: This multicenter observational study was conducted from January to June 2023 at 

Hayatabad Medical Complex, Lady Reading Hospital, and Peshawar Institute of Cardiology. The 

Institutional Review Board of Hayatabad Medical Complex approved the study (IRB number: HMC-

IRB-2023-007). It included 303 patients with severe CAD. Data on patient characteristics, PCI 

success rates, and major adverse cardiac events (MACE) within 30 days were collected. Secondary 

outcomes included improved LVEF, exercise tolerance, and reduced angina symptoms. Analysis was 

performed using SPSS version 25.0. 

Results: The mean age was 62.1 years (SD ± 10.7). Males comprised 65%, and females 35%. The 

PCI success rate was 89%. MACE occurred in 15%, with 5% experiencing myocardial infarction, 3% 

stent thrombosis, and 7% cardiac death. The mean LVEF increased from 42% (SD ± 8) to 50% (SD 

± 7) post-procedure (p < 0.001). The six-minute walk test distance rose from 320 meters (SD ± 55) 

to 370 meters (SD ± 50) (p < 0.01). Angina episodes per week decreased from 4.2 (SD ± 1.5) to 1.7 

(SD ± 0.9) (p < 0.001). 

Conclusion: High-risk PCI improves cardiac function, exercise tolerance, and reduces angina in 

Pakistani patients. This supports PCI as an effective treatment for severe CAD in high-risk patients 

across multiple centers in Pakistan. 

 

Keywords : Percutaneous coronary intervention, coronary artery disease, high-risk PCI, left 

ventricular ejection fraction, major adverse cardiac events, Pakistan, cardiac function, exercise 

tolerance, angina reduction. 
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Introduction 

Percutaneous coronary intervention (PCI) is a key treatment for coronary artery disease (CAD). It is 

vital for high-risk patients with complex coronary lesions like left main disease, multi-vessel disease, 

or low left ventricular ejection fraction (LVEF). Many of these patients cannot undergo coronary 

artery bypass grafting (CABG) due to comorbidities, age, or personal choice (1). PCI aims to restore 

blood flow, alleviate symptoms, and improve quality of life (2). 

Advances in techniques and devices have reduced, but not eliminated, the risks of high-risk PCI. 

These risks include myocardial infarction, stent thrombosis, and cardiac death (3). Understanding 

clinical outcomes is crucial for better patient selection, procedural strategies, and post-procedural 

care. 

CAD is prevalent in Pakistan, making effective interventions essential (4). However, data on high-

risk PCI outcomes in Pakistan are scarce. Most studies are based on Western populations, which 

might not reflect Pakistan's unique factors (5). This gap highlights the need for localized studies to 

evaluate high-risk PCI's efficacy and safety in this context (6). 

This multicenter study evaluates high-risk PCI outcomes in Pakistani patients. We hypothesize that 

high-risk PCI can be performed with good success rates and manageable complications, offering a 

viable option for severe CAD patients not suitable for CABG. 

Findings from this study could significantly impact clinical practice in Pakistan. By providing 

evidence on success rates and adverse outcomes, healthcare providers can make informed decisions 

about treating complex CAD. Additionally, this research could inform policy changes and resource 

allocation, supporting the adoption of PCI and enhancing cardiac care quality in the region (7). 

 

Methods 

Study Design 

This multicenter observational study spanned from January to June 2023. It assessed high-risk PCI 

outcomes in Pakistani patients at three hospitals: Hayatabad Medical Complex, Lady Reading 

Hospital, and Peshawar Institute of Cardiology. Ethical approval came from Hayatabad Medical 

Complex's IRB (HMC-IRB-2023-007). 

 

Setting and Participants 

Patients with severe coronary artery disease scheduled for high-risk PCI were included. Criteria: age 

18 or older, confirmed high-risk CAD (left main disease, multi-vessel disease, or low LVEF), and 

consent to participate. Exclusion: contraindications to PCI, need for emergent surgery, or inability to 

consent. 

The sample size was 303 patients, calculated using the WHO sample size calculator. It considered a 

10% CAD prevalence in Pakistan, a 95% confidence level, and a 5% margin of error (4). 

 

Intervention 

High-risk PCI used standard techniques and equipment. Experienced interventional cardiologists 

performed all procedures. Interventions included drug-eluting stents, balloon angioplasty, and other 

necessary therapies. Patients were closely monitored for complications during and after the 

procedure. 

 

Outcomes 

Primary outcomes were PCI success rates and major adverse cardiac events (MACE) within 30 days. 

MACE included myocardial infarction, stent thrombosis, and cardiac death. Secondary outcomes 

were improved LVEF, exercise tolerance (measured by the six-minute walk test), and reduced angina 

symptoms. 

 

Data Collection 

Standardized forms collected data on baseline demographics and clinical characteristics at admission, 

including age, sex, BMI, hypertension, diabetes, and smoking history. LVEF was measured with 
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echocardiography before and after the procedure. Exercise tolerance was assessed with the six-minute 

walk test. Angina symptoms were evaluated using the Canadian Cardiovascular Society grading 

scale. 

 

Statistical Analysis 

Data were analyzed with SPSS version 25.0 (IBM Corp., Armonk, NY). Descriptive statistics 

summarized participant characteristics. Continuous variables were presented as mean ± standard 

deviation (SD) and median. Categorical variables were expressed as frequencies and percentages. 

LVEF, exercise tolerance, and angina symptoms before and after the intervention were compared 

using paired t-tests for normal data and Wilcoxon signed-rank tests for non-normal data. A p-value 

of <0.05 was considered significant. 

 

Results 

In this multicenter study, we evaluated the clinical outcomes of high-risk percutaneous coronary 

intervention (PCI) procedures in a cohort of 303 Pakistani patients. The study was conducted across 

three major medical centers: Hayatabad Medical Complex, Lady Reading Hospital, and Peshawar 

Institute of Cardiology. The sample size was determined to ensure adequate power to detect 

significant differences in clinical outcomes. The baseline characteristics of the study population are 

summarized in Table 1. The mean age of participants was 62.1 years (SD ± 10.7) with a median age 

of 63 years. There were 198 males (65%) and 105 females (35%). The mean body mass index (BMI) 

was 27.5 kg/m² (SD ± 4.5). Hypertension was present in 59% of participants, diabetes in 47%, and a 

history of smoking in 38%. 

 

Table 1: Baseline Characteristics of Participants 
Characteristic Value 

Age (mean ± SD) 62.1 ± 10.7 years 

Age (median) 63 years 

Gender (Male/Female) 198/105 (65%/35%) 

BMI (mean ± SD) 27.5 ± 4.5 kg/m² 

Hypertension 179 (59%) 

Diabetes 142 (47%) 

Smoking History 115 (38%) 

 

The primary outcomes included the success rate of PCI procedures and the incidence of major adverse 

cardiac events (MACE) within 30 days post-procedure. The overall success rate of PCI was 89%. 

The incidence of MACE was 15%, with myocardial infarction occurring in 5%, stent thrombosis in 

3%, and cardiac death in 7%. Figure 1 illustrates the distribution of MACE. 
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Figure 1: Incidence of Major Adverse Cardiac Events (MACE) 

 

Secondary outcomes included improvement in left ventricular ejection fraction (LVEF), exercise 

tolerance, and reduction in symptoms of angina. The mean LVEF improved from 42% (SD ± 8) pre-

procedure to 50% (SD ± 7) post-procedure (p < 0.001). The mean distance covered in a six-minute 

walk test (6MWT) increased from 320 meters (SD ± 55) pre-procedure to 370 meters (SD ± 50) post-

procedure (p < 0.01). Additionally, the frequency of angina episodes per week decreased from a mean 

of 4.2 (SD ± 1.5) to 1.7 (SD ± 0.9) post-procedure (p < 0.001). 

 

Table 2: Secondary Outcomes 
Outcome Pre-Procedure Post-Procedure p-value 

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

6MWT Distance (mean ± SD) 320 ± 55 meters 370 ± 50 meters <0.01 

Angina Episodes (mean ± SD) 4.2 ± 1.5 per week 1.7 ± 0.9 per week <0.001 

 

The data indicate that high-risk PCI procedures significantly improve cardiac function, exercise 

tolerance, and reduce symptoms of angina in patients. The comprehensive statistical analysis and 

graphical representation support the robustness and reliability of these findings. 

The results of this multicenter study demonstrate the feasibility and efficacy of high-risk PCI in the 

Pakistani patient population across multiple medical centers. The findings provide valuable insights 

for healthcare providers, helping to inform clinical practice and improve patient outcomes in the 

region. 

 

Discussion 

This study reveals critical insights into high-risk PCI outcomes in Pakistani patients. The PCI success 

rate is 89%. MACE incidence stands at 15%. Myocardial infarction, stent thrombosis, and cardiac 

death are 5%, 3%, and 7%, respectively. These findings highlight significant risks, stressing 

meticulous post-procedural care (8). Improvement in LVEF from 42% to 50% and enhanced exercise 

tolerance via the six-minute walk test (6MWT) show PCI benefits (9). 

Our results align with global trends. Serruys et al. reported similar MACE rates for complex CAD 

PCI, confirming our success rates and adverse events (1). Mohr et al. also observed improvements in 

LVEF and exercise tolerance, affirming PCI efficacy (2). 

Stent thrombosis at 3% in our study is lower than Giustino et al.'s rates for complex PCI. This points 

to the effectiveness of meticulous procedural techniques and strict adherence to dual antiplatelet 

therapy (DAPT) protocols (3). Angina episodes dropped from 4.2 to 1.7 per week, echoing Cohen et 

al.'s findings of symptomatic relief post-PCI (10). 

Our results support Bangalore et al.'s research on drug-eluting stents (DES) reducing restenosis and 

improving outcomes in complex CAD management (11). Consistency with other studies underscores 

PCI's broader applicability. 

Quality of life improved, shown by fewer angina episodes, aligning with Park et al.'s observations in 

high-risk PCI patients (12). This underlines PCI's role in enhancing life quality. 

Johnson et al. highlighted the prognostic value of fractional flow reserve (FFR), resonating with our 

findings of improved LVEF and exercise tolerance (13). Maddox et al. noted the risk of myocardial 

infarction in nonobstructive CAD patients, emphasizing effective management strategies like PCI 

(14). 

For clinical practice, observed improvements in cardiac function and exercise tolerance suggest PCI 

as a viable option for high-risk patients, especially those unsuitable for CABG due to comorbidities 

or age. Our findings provide robust evidence for healthcare providers treating complex CAD (15). 

Future research should focus on multicenter trials with extended follow-up to validate findings and 

explore factors affecting long-term PCI outcomes. Studies on cost-effectiveness in different patient 

populations would offer insights for optimizing treatment. Research into novel therapeutic 

approaches and technologies to reduce adverse events in high-risk PCI is also necessary (16). 
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Limitations 

This study has several limitations. The multicenter design enhances generalizability, but the six-

month follow-up is short. Longer follow-up is needed to fully understand long-term PCI implications. 

Self-reported quality of life measures may introduce bias (17). 

 

Conclusion 

This multicenter study provides robust evidence on high-risk PCI outcomes in Pakistani patients. It 

highlights significant risks and advanced interventional techniques' importance. Our findings 

emphasize the need for careful post-PCI monitoring and tailored strategies to improve outcomes. 

Future research should validate these findings across diverse populations and explore new approaches 

to enhance PCI outcomes. 
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