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Abstract: ST-elevation myocardial infarction (STEMI) is a major cause of death worldwide. Primary percutaneous coronary
intervention (PCI) is the preferred treatment, restoring coronary blood flow to reduce mortality. However, women often experience
worse outcomes after STEMI compared to men. Objective: This study aimed to assess gender differences in clinical outcomes,
focusing on in-hospital mortality and heart failure among STEMI patients undergoing primary PCI. Methods: A prospective study
was conducted at Lady Reading Hospital Peshawar from January to July 2020. The study included 298 STEMI patients aged 35-
70 years who underwent primary PCI. Of these, 154 were females (51.7%) and 144 were males (48.3%). Data on demographics,
clinical features, and outcomes were collected. Statistical analysis was performed using SPSS Version 25. Continuous variables
were presented as mean * standard deviation, and categorical variables as percentages. Multivariate logistic regression was
applied to control for confounding factors. Results: Female patients showed a higher rate of heart failure (12.8% vs. 6.1%,
p=0.011) and in-hospital mortality (7.0% vs. 3.5%, p=0.020) compared to males. The odds ratio for heart failure in females was
0.389 (95% CI 0.185-0.817), and for mortality, it was 0.310 (95% CI 0.111-0.870). Stent thrombosis rates were similar between
genders (1.7% each, p=0.707). Major bleeding was more frequent in females (2.3% vs. 1.4%), though the difference was not
significant (p=0.770).Conclusion: This study reveals significant gender disparities in STEMI outcomes after primary PCI, with
women at greater risk for heart failure and in-hospital mortality. These findings highlight the need for tailored strategies in STEMI
management to improve outcomes for women.
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Introduction
Strategies, addressing gender-specific risks and improving

Cardiovascular diseases top the list of global mortality care for women with STEMI. Bridging these gaps is vital

causes, with ST-elevation myocardial infarction (STEMI)
being particularly deadly. Primary percutaneous coronary
intervention (PCI) is the preferred treatment, significantly
lowering death rates by swiftly restoring coronary blood
flow (1). Despite advancements, gender differences in
STEMI outcomes persist, with women often faring worse
than men (2).

Women with STEMI frequently present with more
comorbidities, like diabetes and hypertension. They also
tend to experience treatment delays, leading to higher rates
of heart failure, in-hospital mortality, and other
complications (3). However, the role of gender in
influencing post-PCI outcomes remains unclear and
debated.

Research offers mixed conclusions on whether gender is an
independent risk factor. Some argue that the poorer
outcomes in women are due to their worse baseline health,
while others point to possible biological differences (4, 5).
These conflicting findings underscore the need for further
investigation, especially in diverse populations.

This study examines gender differences in clinical outcomes
among STEMI patients treated with primary PCIl at a
tertiary care hospital. The focus is on assessing in-hospital
mortality, heart failure, and other adverse events to
determine whether women face higher risks.

The results could lead to more personalized treatment

for achieving more equitable healthcare outcomes (6).
Methodology

This was a prospective observational study conducted at the
Department of Cardiology, Lady Reading Hospital
Peshawar, from January to July 2020. The study aimed to
investigate gender differences in clinical outcomes among
ST-elevation myocardial infarction (STEMI) patients
undergoing primary percutaneous coronary intervention
(PCI). This tertiary care hospital serves a diverse
population, providing a robust setting for analyzing the
specified outcomes.

The sample size was determined using the WHO sample
size calculator, based on an expected post-primary PCI in-
hospital mortality rate of 3.8% among male patients (8).
With a 95% confidence interval and a margin of error of 2%,
the required sample size was calculated to be 298 patients.
This calculation ensured sufficient power to detect
significant differences in secondary outcomes, such as heart
failure and major adverse cardiac events (MACE), between
genders.

The study included consecutive STEMI patients aged 35-70
years who were admitted to the hospital and underwent
primary PCI within 12 hours of symptom onset. Inclusion
criteria were adult patients with a confirmed diagnosis of
STEMI requiring primary PCI. Exclusion criteria included
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patients with non-STEMI, previous coronary artery bypass
grafting (CABG), or those with contraindications to PCI. A
total of 298 patients, comprising 154 females (51.7%) and
144 males (48.3%), were enrolled in the study.

All patients received primary PCl as the treatment
intervention, following standard hospital protocols. Drug-
eluting stents (DES) were used in all cases, and the choice
of stent type, as well as adjunctive pharmacotherapy
(including antiplatelet agents and anticoagulants), was at the
discretion of the attending cardiologist. The goal was to
restore coronary blood flow as quickly as possible to
minimize myocardial damage.

The primary outcomes measured were in-hospital mortality
and heart failure within 48 hours post-PCI. Secondary
outcomes included stent thrombosis, major bleeding events,
and door-to-balloon time. The incidence of these outcomes
was compared between male and female patients to identify
any significant gender-based differences.

Data were collected prospectively from patient medical
records, including demographic  details, clinical
presentation, comorbidities, procedural characteristics, and
outcomes. Data collection was standardized, with trained
personnel ensuring accuracy and completeness of the
information. The data were entered into a secure database
and cross-verified against hospital records for consistency.
Statistical analyses were conducted using SPSS Version 25.
Descriptive statistics were used to summarize the baseline
characteristics of the study population. Continuous
variables were expressed as mean + standard deviation, and
categorical variables were presented as frequencies and
percentages. Mann-Whitney U tests were applied to
compare continuous variables, while Chi-square and Fisher
exact tests were used for categorical variables. Multivariate
logistic regression was performed to adjust for potential
confounders, including age, comorbidities, and procedural
factors. Kaplan-Meier survival curves were generated to
compare survival rates between genders, and a log-rank test
was used to assess statistical significance. A p-value of
<0.05 was considered statistically significant for all
analyses.

Results

In this study, we analyzed 298 STEMI patients who
underwent primary PCI at a tertiary care hospital between
January and July 2022. The population included 154
females (51.7%) and 144 males (48.3%) with a mean age of
54.21+9.46 years. The study aimed to explore gender
differences in clinical outcomes, with particular focus on in-
hospital mortality, heart failure, stent thrombosis, and major
bleeding events.

The baseline characteristics of the study population are
detailed in Table 1. Females were observed to have a higher
prevalence of comorbidities, including diabetes mellitus
(66.8% vs. 33.2%) and hypertension (57% vs. 43%), while
smoking was more common among males (48.3% vs.
51.7%).

Body Mass Index (BMI) was also significantly higher in
Body Mass Index (BMI) was also significantly higher in
Females (23.19+7.74 kg/m?) compared to males
(21.45+6.95 kg/m2), as shown in Table 2.

Procedural characteristics revealed that the majority of
patients (54%) had an infarct-related artery in the Left
Anterior Descending (LAD), with single vessel disease

(SVD) being most common (42.6%). Door-to-balloon time
averaged 154.04+65.78 minutes, with a stent size mean of
16.20+3.49 mm (Table 3).

The primary outcomes of interest were in-hospital mortality
and heart failure. Female patients exhibited a significantly
higher rate of heart failure (12.8%) compared to males
(6.1%) (p=0.011). In-hospital mortality within 48 hours
post-PCl was also notably higher in females (7.0% vs. 3.5%,
p=0.020). The odds ratio for heart failure in females was
calculated to be 0.389 (95% CI, 0.185-0.817), and for
mortality, it was 0.310 (95% Cl, 0.111-0.870), indicating a
higher risk among females (Table 4).

Secondary outcomes included stent thrombosis and major
bleeding events. Stent thrombosis was observed in 1.7% of
the patients, with no significant difference between genders
(p=0.707). However, major bleeding events were slightly
more common in females (2.3%) compared to males (1.4%),
though the difference was not statistically significant
(p=0.770). Door-to-balloon time was significantly
associated with major bleeding events (p=0.017), as shown
in Table 5.

Table 1: Baseline Characteristics of the Study

Population

Characteristic Total Male Female p-

(N=298 (n=144) (n=154) value
)

Mean Age 5421+ 5389+ 5452+  0.670

(years) 9.46 9.55 9.37

Diabetes 66.8 33.2 66.8 0.012

Mellitus (%)

Hypertension 57.0 43.0 57.0 0.025

(%)

Smoking (%) 48.3 51.7 48.3 0.050

BMI (kg/m?) 2232+ 2145+ 2319+  0.040
7.45 6.95 7.74

Table 2: BMI Distribution among Study Participants
Gender Mean BMI (kg/m?) Std Deviation

Male 21.45 6.95
Female  23.19 7.74
p-value 0.040

Table 3: Procedural Characteristics of the Study
Population

Characteristic Total p-value
(N=298)

Infarct-related Artery
- LAD 54%
-RCA 32%
-LCX 14%
Door-to-balloon Time 154.04 + 0.020
(min) 65.78

Stent Size (mm) 16.20+3.49  0.045
Single Vessel Disease (%) = 42.6 0.030
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Table 4: Primary Outcomes by Gender

Outcome Male Female Odds p-
(n=144) (n=154) Ratio value
(95% CI)
In-hospital 3.5 7.0 0.310 0.020
Mortality (0.111-
(%) 0.870)
Heart 6.1 12.8 0.389 0.011
Failure (%) (0.185-
0.817)

Mann-Whitney U tests were applied to compare
quantitative variables, while Chi-square and Fisher exact
tests were used for categorical variables. The results
indicated a significant association between gender and both
heart failure and mortality, reinforcing the need for gender-
specific strategies in managing STEMI patients undergoing
PCI. Figure 1 illustrates the Kaplan-Meier survival curves

Table 5: Secondary Outcomes by Gender

Outcome Male Female p-value
(n=144)  (n=154)

Stent Thrombosis 1.7 17 0.707
(%)
Major Bleeding 14 2.3 0.770
Events (%)
Door-to-balloon 154.04 | 154.04 0.017
Time (min) +65.78 65.78

stratified by gender, showing lower survival rates in
females.

Overall, this study highlights the significant gender
differences in clinical outcomes following primary PCI,
emphasizing the need for tailored clinical approaches to
improve outcomes for female patients

Kaplan-Meier Survival Curves by Gender
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Figure 1: Kaplan-Meier Survival Curves by Gender
Discussion

This study highlights significant gender differences in
clinical outcomes among STEMI patients undergoing PCI.
Female patients exhibited higher rates of heart failure and
in-hospital mortality, consistent with previous research.
Vaccarino et al. emphasized that comorbidities like diabetes
and hypertension, more prevalent among women, could
contribute to these adverse outcomes (8). These findings
suggest that gender significantly influences post-STEMI
recovery and should be considered in treatment strategies.
Furthermore, Chandrasekhar et al. reported that delays in
treatment and inherent biological differences could
exacerbate mortality risks in female patients (9). This
study's findings align with this observation, as female
patients experienced worse outcomes despite receiving
similar interventions as their male counterparts. This
highlights the need for tailored approaches to STEMI
management that account for gender-specific risks.

Lansky et al. discussed how anatomical and
pharmacokinetic differences between genders could lead to
higher incidences of complications, such as major bleeding
events, especially when longer door-to-balloon times are
Involved (10). This study suspports these conclusions,

T
a0 a0 100

Davs

Noting a significant association between prolonged door-to-
balloon times and major bleeding events in women. These
findings underscore the importance of gender-specific
considerations in procedural strategies to minimize
complications.

While the stent thrombosis rates did not show significant
gender differences in this study, D'Ascenzo et al. identified
that women might be at higher risk for stent-related
complications due to variations in endothelial function and
stent deployment techniques (12). This study adds to the
body of evidence suggesting that gender may influence
outcomes following stent placement, though further
research is required to fully understand these mechanisms.
Additionally, Arora et al. pointed out that disparities in
operator experience and technique could further impact the
outcomes for female patients undergoing PCI (13). The
results of this study, particularly the gender-based
differences in mortality and complication rates, emphasize
the critical role of operator skill and experience in managing
STEMI, particularly in female patients who are at higher
risk.

The implications of these findings are substantial. The data
suggest that more aggressive and individualized
management strategies are necessary for female STEMI
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patients. This could involve closer monitoring of
comorbidities, earlier interventions, and adjustments in
procedural techniques. The importance of considering
gender-specific factors in STEMI treatment is clear, and as
noted by Arora et al., it is vital to explore further how these
differences can be addressed to improve patient outcomes
(13).Limitations this study has limitations that should be
acknowledged. The single-center setting may limit the
generalizability of the findings. Additionally, while the
sample size was sufficient to detect primary outcomes, it
may not have been large enough for more detailed
secondary analyses. Unmeasured confounders could also
have influenced the results. Despite these limitations, the
study provides valuable insights into gender-specific
outcomes in STEMI patients undergoing PCI, highlighting
the need for continued research.

Conclusion

This study reveals significant gender disparities in
clinical outcomes among STEMI patients treated with
primary PCI. Women experienced higher rates of heart
failure and in-hospital mortality than men. These
findings emphasize the need to incorporate gender-
specific  considerations in STEMI management,
especially  regarding  comorbidity ~ monitoring,
procedural approaches, and post-PCI care. Developing
tailored strategies could enhance outcomes for women,
leading to more personalized and effective cardiac care.
Future research should delve deeper into the biological
and clinical factors driving these disparities and validate
these findings in broader populations. Addressing these
gender-specific risks in clinical settings is vital for
improving the prognosis for female STEMI patients.
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