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Abstract: Early discharge following primary percutaneous coronary intervention (PPCI) for ST-elevation myocardial infarction (STEMI) has gained
attention due to its potential to optimize healthcare resources without compromising patient safety. While evidence from high-income countries supports
this practice in carefully selected low-risk patients, data from low- and middle-income countries, including Pakistan, remain limited. Objective: To
assess the safety and outcomes of early discharge (<48 hours) compared with delayed discharge (>48 hours) after PPCI in STEMI patients. Methods:
This prospective observational cohort study was conducted at Faisalabad Institute of Cardiology, Pakistan, from January to December 2024. A total
of 100 consecutive STEMI patients undergoing successful PPCI were enrolled and stratified into two groups: early discharge (n = 50) and delayed
discharge (n = 50). Discharge criteria included hemodynamic stability, absence of recurrent ischemia, stable rhythm, and adequate renal function.
The primary outcome was all-cause mortality at 7, 30, 90, and 120 days. Secondary outcomes included unplanned readmission, reinfarction, stent
thrombosis, stroke, repeat revascularization, major bleeding, and major adverse cardiac events (MACE). Statistical analyses included t-tests, chi-
square tests, Fisher's exact tests, and logistic regression. Results: The mean age was 56.8 + 10.4 years, with 74% males. Baseline demographics and
risk factors were similar between groups. Mortality at 120 days was 4.0% in the early discharge group versus 6.0% in the delayed group (p=0.64). No
significant differences were observed in readmission (4.0% vs. 6.0%, p=0.64), reinfarction (2.0% vs. 4.0%, p=0.56), stent thrombosis (0% vs. 2.0%,
p=0.31), stroke (0% vs. 2.0%, p=0.31), repeat revascularization (2.0% vs. 4.0%, p=0.56), or major bleeding (2.0% vs. 4.0%, p=0.56). MACE occurred
in 6.0% of early discharge and 12.0% of delayed discharge patients (p=0.29). Event-free survival at 120 days was 94.0% and 88.0%, respectively (p
=0.29). Conclusion: Early discharge (<48 hours) after PPCI in selected low-risk STEMI patients demonstrated comparable mortality and adverse
event rates to delayed discharge, supporting its safety in the Pakistani healthcare context. This strategy could improve hospital resource utilization
without compromising patient outcomes.
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Introduction

The management of ST-elevation myocardial infarction (STEMI) has
undergone significant evolution over the past few decades, reflecting
advancements in medical technology and treatment protocols, particularly
in Primary Percutaneous Coronary Intervention (PPCI). Early discharge
protocols following PPCI have garnered increasing attention due to their
potential to enhance patient care and reduce healthcare costs. Recent
guidelines from the European Society of Cardiology recommend that low-
risk patients may be safely discharged within 48 to 72 hours after a
successful PCI (1). This shift towards early discharge is motivated by the
need to optimize resource allocation in healthcare facilities while ensuring
patient safety.

The safety of early discharge after PPCI has been substantiated by various
studies indicating that when performed on well-selected patients, such
practices do not compromise clinical outcomes. Research suggests that
advancements in vascular access technology and bioengineering of stents
have contributed to fewer complications, thus supporting the feasibility
of discharging patients earlier (2). For instance, a study by Sharkawi et al.
highlighted that uncomplicated cases of STEMI managed with proper
monitoring could be discharged safely as soon as 48 hours post-
procedure, leading to reduced hospitalization costs and improved
efficiency in healthcare services (3). Furthermore, the use of risk
stratification scores, such as the Zwolle risk score, has been recommended

to ensure safe early discharge by identifying low-risk patients who are
likely to avoid prolonged hospitalization after PPCI (4).

This early discharge strategy, however, needs to be grounded in thorough
patient assessment and follow-up protocols. Marbach et al. emphasized
that implementing a robust discharge protocol can enhance patient safety
while addressing logistical pressures in healthcare systems (5). Moreover,
studies have indicated that many patients prefer early discharge and report
high satisfaction with the postoperative care they receive (6). Importantly,
effective cardiac rehabilitation and continuous monitoring can help
mitigate potential risks associated with early discharge (7).

In the context of Pakistan, where healthcare infrastructure often faces
significant challenges, the implementation of these evidence-based early
discharge protocols presents a unique opportunity to enhance care
delivery for STEMI patients. With the rising incidence of coronary artery
diseases in the region, adopting a risk-based early discharge protocol
could significantly relieve the burdens on healthcare systems while
ensuring that limited resources are utilized more effectively (8).
Furthermore, given the cultural context where family support and
community health initiatives can be pivotal, the adoption of such
protocols may encourage better patient compliance and follow-up care.
While there is substantial evidence supporting the benefits of early
discharge post-PPCI, it is crucial to tailor these practices to fit the specific
needs and constraints of the population served. In Pakistan, where the
prevalence of cardiac conditions is significant, adopting an early
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discharge strategy for eligible patients could not only alleviate hospital
congestion but also enhance overall patient satisfaction and outcomes.

Methodology

This prospective observational cohort study was conducted at the
Faisalabad Institute of Cardiology, Pakistan, from January 2024 to
December 2024. The study enrolled a total of 100 consecutive patients
who presented with acute ST-elevation myocardial infarction (STEMI)
and underwent successful primary percutaneous coronary intervention
(PCI) as the standard of care. Patients were included if they were aged 18
years or older and presented within twelve hours of symptom onset. They
achieved restoration of normal coronary flow (TIMI grade 3) following
angioplasty and stent deployment. Exclusion criteria comprised
cardiogenic shock at presentation, severe left ventricular dysfunction with
an ejection fraction less than 30%, presence of significant arrhythmias
requiring prolonged monitoring, ongoing bleeding or contraindication to
dual antiplatelet therapy, and those unable to provide informed consent or
follow-up information.

After stabilization and successful angioplasty, patients were stratified into
two groups based on their hospital stay duration: the early discharge
group, which was discharged within 48 hours of the index procedure, and
the delayed discharge group, which was discharged after 48 hours.
Discharge decisions were at the discretion of the treating physician but
followed predefined safety criteria, including hemodynamic stability,
absence of recurrent ischemic symptoms, stable cardiac rhythm, and
satisfactory renal function. All patients were prescribed guideline-
directed medical therapy comprising dual antiplatelet therapy, high-
intensity statins, beta-blockers, and ACE inhibitors or ARBs, unless
contraindicated.

The primary outcome of interest was all-cause mortality at 7, 30, 90, and
120 days post-discharge. Secondary outcomes included unplanned
hospital readmission, reinfarction, definite stent thrombosis, ischemic
stroke, repeat revascularization, major bleeding (defined as Bleeding
Academic Research Consortium [BARC] type 2 or higher), and the
composite of major adverse cardiac events (MACE). Follow-up was
performed through a combination of outpatient clinic visits and structured
telephonic interviews at the specified time intervals. All outcome events
were adjudicated by two independent cardiologists who were blinded to
the discharge status.

Data were collected on pre-specified case report forms, which included
demographic information, cardiovascular risk factors, infarct location,
angiographic findings, and in-hospital clinical course. Continuous
variables were expressed as mean * standard deviation and compared
between groups using Student's t-test. Categorical variables were
presented as frequencies and percentages, with comparisons performed
using the chi-square or Fisher's exact test, as appropriate. Cumulative
event rates were analyzed at successive time intervals, and logistic
regression analysis was performed to identify independent predictors of

Table 1. Baseline Demographic and Clinical Characteristics (n=100)
Variable

Age (years), mean + SD 55.9+9.8
Male sex, n (%) 37 (74)
Hypertension, n (%) 29 (58)
Diabetes mellitus, n (%) 17 (34)
Smoking, n (%) 21 (42)
Anterior wall M1, n (%) 26 (52)
Multivessel disease, n (%) 16 (32)

Table 2. All-Cause Mortality at Follow-Up (Primary Outcome)

Early Discharge <48h (n=50)

adverse outcomes at 120 days. A p-value of less than 0.05 was considered
statistically significant. Statistical analysis was conducted using SPSS
version 25.0 (IBM Corp., Armonk, NY, USA).

Ethical approval was obtained from the Institutional Review Board of the
Faisalabad Institute of Cardiology prior to the initiation of the study.
Written informed consent was obtained from all participants prior to
enrollment, and the study was conducted in accordance with the principles
outlined in the Declaration of Helsinki for biomedical research.

Results

A total of 100 patients were analyzed, comprising 50 in the early
discharge group (<48 hours) and 50 in the delayed discharge group (>48
hours). The mean age was 56.8 + 10.4 years, with 74% males and 26%
females. Baseline clinical characteristics, including hypertension,
diabetes, smoking status, and infarct location, were similar between the
two groups (Table 1).

At day 7, mortality was 0% in the early discharge group and 2.0% in the
delayed discharge group (p=0.31). By day 30, mortality rates were equal
at 2.0% in both groups (p = 1.00). At day 90, mortality remained low with
2.0% in the early discharge group versus 4.0% in the delayed discharge
group (p=0.56). At day 120, cumulative mortality was 4.0% in early
discharge compared to 6.0% in delayed discharge (p=0.64). No
statistically significant difference was observed at any interval. (Table 2).
Unplanned readmission occurred in 4.0% of early discharge patients and
6.0% of delayed discharge patients (p=0.64). Reinfarction was recorded
in 2.0% vs. 4.0% (p=0.56), while definite stent thrombosis occurred in
0% vs. 2.0% (p=0.31). Stroke was rare, with 0% in early discharge and
2.0% in delayed discharge (p = 0.31). Repeat revascularization was
required in 2.0% vs. 4.0% (p=0.56), and major bleeding events were
reported in 2.0% vs. 4.0% (p=0.56). Composite MACE was slightly
higher in the delayed discharge group (12.0%) compared with early
discharge (6.0%), though the difference was not statistically significant
(p=0.29). (Table 3).

Cumulative mortality at 120 days was 4.0% in early discharge patients
and 6.0% in delayed discharge patients (p=0.64). MACE was observed in
6.0% of the early discharge group and 12.0% of the delayed discharge
group (p=0.29). Event-free survival was slightly higher in the early
discharge group (94.0%) compared with the delayed discharge group
(88.0%), although the difference was not statistically significant (p=0.29).
(Table 4).

No statistically significant difference in all-cause mortality between early
and delayed discharge groups at day 7, 30, 90, or 120. Rates of unplanned
readmission, reinfarction, stent thrombosis, bleeding, and repeat
revascularization were numerically lower in the early discharge group;
however, these differences did not reach statistical significance. Event-
free survival at 120 days was 94% in early discharge vs. 88% in delayed
discharge (p=0.29).

Delayed Discharge >48h (n=50) p-value
57.6+11.2 0.48
37 (74) 1.00
33 (66) 0.41
21 (42) 0.41
20 (40) 0.84
27 (54) 0.84
20 (40) 0.39

Follow-up Interval Early Discharge <48h (n=50) Delayed Discharge >48h (n=50) p-value
Day 7 0 (0%) 1 (2.0%) 031
Day 30 1 (2.0%) 1 (2.0%) 1.00
Day 90 1 (2.0%) 2 (4.0%) 0.56
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Day 120 2 (4.0%)

Table 3. Secondary Outcomes up to 120 Days
Secondary Outcome Early Discharge <48h (n=50)

Unplanned readmission, n (%) 2 (4.0)
Reinfarction, n (%) 1(2.0)
Definite stent thrombosis, n (%) 0(0)

Stroke, n (%) 0(0)

Repeat revascularization, n (%) 1(2.0)
Major bleeding (BARC >2),n (%) 1(2.0)
Composite MACE*, n (%) 3 (6.0)

3 (6.0%)

*MACE = Major Adverse Cardiac Events (death, reinfarction, stent thrombosis, or stroke).

Table 4. Cumulative Mortality and MACE at 120 Days

Outcome Early Discharge <48h (n=50)
Mortality 2 (4.0%)

MACE 3 (6.0%)

Event-free survival 47 (94.0%)

Discussion

In evaluating the safety and efficacy of early discharge practices after
primary angioplasty for ST-elevation myocardial infarction (STEMI), our
study presents a comparative analysis between two groups: those
discharged within 48 hours and those with delayed discharge beyond this
period. The findings indicate comparable outcomes between the two
groups in terms of mortality and unplanned readmissions across multiple
follow-up intervals. This is consistent with recent literature suggesting
that early discharge can be safely implemented in low-risk patients after
percutaneous coronary intervention (PPCI) without compromising
clinical outcomes.

The baseline demographic characteristics of our cohort revealed no
significant differences in patient demographics or clinical profiles
between the two groups, with both groups sharing a similar prevalence of
risk factors such as hypertension, diabetes, and smoking. This aligns with
findings from Gong et al. (9), who noted that early discharge strategies
were particularly effective in low-risk populations. However, the
literature also suggests careful risk stratification is necessary when
considering early discharge protocols (10).

At various follow-up periods extending up to 120 days, mortality rates
showed no significant differences between the early discharge and
delayed discharge groups. Our findings of 2% mortality by day 30 in both
groups are consistent with the meta-analysis by Marbach et al. (11), which
supports early discharge protocols and indicates no increased mortality
risk among patients discharged within 48 to 72 hours. Additionally, our
cumulative mortality rates at 120 days are comparable to findings from
Piris et al. (10), who observed similar mortality figures post-discharge in
low-risk STEMI patients. This collective evidence suggests that early
discharge does not adversely impact survival when patients are carefully
selected for it.

Regarding unplanned readmissions and MACE, our results indicated that
both outcome rates were slightly lower in the early discharge group, but
did not achieve statistical significance. These findings support the
conclusions drawn by Wu et al. (12), who noted low rates of recurrent
adverse events in patients discharged early, provided careful monitoring
and follow-up care were employed. The incidence of severe
complications, such as stent thrombosis, reinfarction, and stroke, was also
low, consistent with the results of studies that have highlighted the safety
of contemporary PCI techniques in facilitating early discharge without
increasing the risk of severe complications (13, 14).

The composite MACE rate was 6% in the early discharge group compared
to 12% in the delayed discharge group, though this difference did not

0.64
Delayed Discharge >48h (n=50) p-value
3(6.0) 0.64
2 (4.0) 0.56
1(2.0) 0.31
1(2.0) 0.31
2 (4.0) 0.56
2 (4.0 0.56
6 (12.0) 0.29
Delayed Discharge >48h (n=50) p-value
3 (6.0%) 0.64
6 (12.0%) 0.29
44 (88.0%) 0.29

reach statistical significance. This contrasts with findings from some
studies indicating concerns surrounding MACE in early discharge cohorts
(15), yet supports findings from the EDAP-PCI trial, which reported no
adverse MACE rates among patients undergoing early discharge (9).
Additionally, the event-free survival rate of 94% in the early discharge
group compared to 88% in the delayed discharge group indicates an
overall favorable outcome from early discharge protocols. However, the
difference was not statistically significant. Such results suggest that
operationalizing early discharge protocols can be judicious, particularly
when hospitals face resource constraints (16).

Our findings suggest that early discharge following successful PPCI can
be safely performed for low-risk STEMI patients, as reflected in our
comparable mortality and morbidity rates to the delayed discharge group.
In the Pakistani context, where the burden of cardiovascular disease is
substantial and healthcare resources are often strained, implementing
early discharge protocols could lead to improved patient turnover and
health system efficiency while maintaining patient safety (14). Future
studies should focus on refining patient selection criteria and exploring
the integration of follow-up interventions, as continuing care is pivotal in
ensuring favorable outcomes after discharge. The cultural acceptance and
support structures for patients returning home after a procedure also
highlight the importance of involving family and community resources in
reinforcing compliance with medical advice and rehabilitation practices.

Conclusion

In this study, early discharge within 48 hours after PPCI in low-risk
STEMI patients was as safe as delayed discharge, with no significant
differences in mortality, readmissions, or major adverse cardiac events at
120 days. Implementing risk-based early discharge protocols in Pakistan
could enhance healthcare efficiency while maintaining patient safety.
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