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Abstract: Timely intervention is crucial in managing ST-elevation myocardial infarction (STEMI) patients undergoing primary
percutaneous coronary intervention (PCI). Due to staffing and logistical constraints, off-hours presentations may impact door-to-
balloon (D2B) time and clinical outcomes. Objectives: To assess the impact of off-hours presentation on door-to-balloon time and
clinical outcomes in patients referred for primary percutaneous coronary intervention. Methods: After receiving approval from
the Ethical Committee of the Department of Cardiology, Armed Forces Institute of Cardiology, and NIHD, 92 patients meeting
inclusion criteria were enrolled, with written informed consent obtained. Participants underwent a detailed history review and
physical examination. The study divided participants into off-hours and regular-hours groups based on their hospital arrival times.
The main focus was on the timing of presentation, linked to outcomes like door-to-balloon (D2B) time, mortality, and complications
such as cardiogenic shock and heart failure. Data on demographics, clinical characteristics, and PCI details were carefully
collected using standardized forms by trained personnel. Results: The off-hours group had a mean age of 58.8 years, with 76.1%
male, while the regular hour’s group had a mean age of 54.7 years and 69.6% male. Hypertension was present in 37% of the off-
hours group and 41.3% of the regular-hour group. Smokers comprised 67.4% of the off-hours group and 45.7% of the regular-
hours group. The off-hours group had a mean door-to-balloon time of 89.96 minutes, compared to 83.46 minutes for the regular
hour group. Mortality was 4.3% in the off-hours group and 8.7% in the regular-hour group. The Cardiogenic shock occurred in
6.5% of the off-hours group versus 10.9% in the regular-hour group. Multivariable regression showed that off-hours presentation
increased D2B time by 12.6 minutes. Logistic regression revealed no significant differences in mortality, shock, or heart failure
between the two groups. Both groups had similar angiography findings, with most lesions in the LAD. Conclusion: Off-hours
presentations result in longer D2B times for STEMI patients, mainly due to staffing and logistical challenges. However, the off-
hours group had lower mortality and cardiogenic shock rates, likely influenced by disease severity and post-procedural care.
Although no significant outcome differences were observed, there was a trend toward more adverse events. These findings highlight
the importance of improving off-hours care, optimizing pre-hospital processes, and promoting public health initiatives.
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Introduction
outcomes remains an area of ongoing research, with mixed

Acute ST-segment elevation myocardial infarction findings regarding the association with mortality and

(STEMI) is a time-sensitive condition that demands rapid
reperfusion therapy to reduce mortality and morbidity.(1)
Primary percutaneous coronary intervention (PCI) is the
gold standard treatment for STEMI, and timely intervention,
particularly the door-to-balloon (D2B) time, is crucial for
optimal clinical outcomes.(2) The door-to-balloon (D2B)
time, which tracks the duration from a patient's arrival at the
hospital to the initiation of coronary intervention, is a key
indicator in evaluating the effectiveness of STEMI
treatment.(3) Delays in treatment initiation are associated
with increased risk of complications such as cardiogenic
shock, heart failure, and mortality.(4, 5) Hospital
presentation during off-hours, typically defined as evenings,
nights, weekends, and holidays, has been recognized as a
potential factor influencing the timeliness of PCI and,
consequently, patient outcomes.(6) Previous studies have
suggested that off-hours presentations may result in longer
D2B times due to reduced staffing, logistical challenges,
and limited availability of specialized personnel.(7, 8)
However, the impact of off-hours presentation on clinical

adverse events.

This study explores the relationship between off-hours
presentation, D2B time, and clinical outcomes in patients
referred for primary PCI. Comparing off-hours and regular-
hours presentations provides insights into how presentation
timing influences reperfusion delays and patient outcomes
and whether interventions to optimize care during off-hours
could improve STEMI management.

Obijective: To assess the impact of off-hours presentation on
door-to-balloon time and clinical outcomes in patients
referred for primary percutaneous coronary intervention.

Methodology

Randomized controlled trial Department of Cardiology,
Armed Forces Institute of Cardiology and NIHD. The study
duration was 3 months (July 2024 to Dec 2024). Non-
probability Consecutive sampling was used to recruit
patients. Patients with ST-Segment Elevation Myocardial
Infarction (STEMI). Patients referred for primary
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percutaneous coronary intervention. Patients of 18-70 years
of age. Both genders. Patients presenting with Non-ST-
Elevation Myocardial Infarction (NSTEMI) or other acute
coronary syndromes not requiring primary PCI. Patients
deemed unsuitable for primary PCI due to contraindications
underwent revascularization for a separate event within the
study timeframe. Patients transferred from another facility
where door-to-balloon time data cannot be reliably
documented.

Following approval from the Ethical Committee of the
Armed Forces Institute of Cardiology and NIHD, patients
meeting the inclusion criteria were identified and provided
written informed consent, either personally or via a
guardian. Each participant underwent a comprehensive
history review and a detailed physical examination. A total
of 92 patients were enrolled in the study. The study
systematically categorized participants into off-hours and
regular-hours groups based on their hospital arrival times to
enable a thorough comparison. The primary variable of
interest was the timing of presentation, examined in relation
to critical outcomes such as door-to-balloon (D2B) time,
mortality rates, and the occurrence of complications like
cardiogenic shock and heart failure. Comprehensive data
collection encompassed demographic details, clinical
characteristics, and specifics of the PCI procedure, with
careful consideration of potential confounding factors.
Trained personnel utilized standardized forms for data
extraction, ensuring accuracy and consistency in the
collected information.

Results

The comparison between the off-hours and regular hour’s
groups reveals that the mean age for the off-hours group was
58.80+9.370 years, compared to 54.73+10.367 years for the
regular hours group. In terms of sex, 76.1% of the off-hours
group and 69.6% of the regular-hour group were male.

Table 1: Characteristics of all enrolled patients (n=92)
Groups

Hypertension was present in 37.0% of the off-hours group
and 41.3% of the regular-hour group. Current smokers
comprised 67.4% of the off-hours group and 45.7% of the
regular hour’s group. The mean door-to-balloon (D2B) time
for the off-hours group was 89.956+5.129 minutes, while
for the regular hours group, it was 83.456+5.991 minutes.
Mortality occurred in 4.3% of the off-hours group and 8.7%
of the regular hour group. Cardiogenic shock was observed
in 6.5% of the off-hours group and 10.9% of the regular-
hour group. Heart failure was present in 8.7% of both
groups. The multivariable regression analysis for door-to-
balloon (D2B) time showed that off-hours presentation was
associated with an increased D2B time, with a coefficient of
12.6 (95% CI: 8.1 - 16.4), and this result was statistically
significant (p-value = 0.00). Hypertension also contributed
to a longer D2B time, with a coefficient of 6.7 (95% CI: 2.0
- 8.9), and was statistically significant (p-value = 0.00).
However, current smoking did not significantly impact D2B
time, with a coefficient of 1.7 (95% ClI: -1.2 - 4.6) and a p-
value of 0.23. The logistic regression analysis for clinical
outcomes revealed no significant association between the
off-hours presentation and mortality (OR = 1.47, 95% CI:
0.67 - 2.51, p-value = 0.16), cardiogenic shock (OR = 1.26,
95% Cl: 0.58 - 2.03, p-value = 0.34), or heart failure (OR =
1.33,95% CI: 0.88 - 2.15, p-value = 0.20). The angiography
findings and clinical outcomes for off-hours and regular-
hours presentations are as follows: In the off-hours
presentation group, 73.9% had significant coronary artery
disease (CAD), and 26.1% had normal or minimal disease.
Most lesions were located in the left anterior descending
artery (LAD). In terms of coronary wire passage, 63.0% of
cases passed quickly. In the regular-hour presentation
group, 63.0% had significant CAD, and 37.0% had normal
or minimal disease, with 71.7% of lesions in the LAD.
Similarly, 63.0% of cases passed the coronary wire easily.

Presentation Time
Off-Hours (Mean +SD) or n (%)

Regular Hours (Mean +SD) or n (%)

Age 58.80+9.370 54.73+10.367
Sex (Male) 35(76.1%) 32(69.6%)
Hypertension 17(37.0%) 19(41.3%)
Current Smoker 31(67.4%) 21(45.7%)
Door-to-Balloon Time and Clinical Outcomes
D2B Time (minutes) 89.956+5.129 83.456+5.991
Mortality Rate 2(4.3%) 4(8.7%)
Cardiogenic Shock 3(6.5%) 5(10.9%)
Heart Failure 4(8.7%) 4(8.7%)
Table 2: Multivariable Regression Analysis for D2B Time

Coefficient (95% CI) P-value
Off-Hours Presentation 12.6 (8.1-16.4) 0.00
Hypertension 6.7 (2.0 - 8.9) 0.00
Current Smoker 1.7 (-1.2- 4.6) 0.23
Logistic Regression Analysis for Clinical Outcomes
Outcomes Odds Ratio (95% CI) p-value
Mortality 1.47 (0.67 - 2.51) 0.16
Cardiogenic Shock 1.26 (0.58 - 2.03) 0.34
Heart Failure 1.33(0.88 - 2.15) 0.20
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Table 3: Angiography Findings and Clinical Outcomes

Angiography Findings  Lesion Characteristics ~ Coronary Wire Passage  Clinical Outcome

Significant CAD

Off-Hours 34(73.9%) 12(26.1%)
Presentation
Regular Hours  29(63.0%) 17(37.0%)

Presentation
Discussion

The present study aimed to evaluate the relationship
between off-hours presentation, door-to-balloon time, and
clinical outcomes in patients undergoing primary PCI for
STEMI, to identify potential disparities in treatment
effectiveness, and to guide strategies to improve
cardiovascular emergency care. The present study's findings
provide valuable insights into how the timing of hospital
presentation impacts the management and outcomes of
acute STEMI, supporting previous research showing longer
D2B times for patients presenting during off-hours than
those presenting during regular hours.(9, 10) Several factors
can contribute to the delays in initiating reperfusion therapy
during off-hours, including the reduced availability of staff
and specialized personnel and logistical difficulties in
mobilizing the cardiac catheterization team.(11, 12) Off-
hours presentation is associated with a longer D2B time, but
it does not appear to have a significant impact on clinical
outcomes such as mortality, cardiogenic shock, or heart
failure. The clinical outcomes for both groups were
comparable regarding heart failure incidence, with both
groups showing an 8.7% rate. However, the off-hours group
had a lower mortality rate (4.3%) than the regular-hours
group (8.7%). The cardiogenic shock occurred in 6.5% of
patients in the off-hours group, compared to 10.9% in the
regular-hour group. Despite a longer D2B time in the off-
hours group, the mortality and cardiogenic shock rates were
lower, which may be attributed to factors such as the
severity of coronary disease or the effectiveness and timing
of post-procedural care.

While our analysis did not find any statistically significant
differences in mortality or complications such as
cardiogenic shock and heart failure between the off-hours
and regular hour’s groups, there was a clear trend showing
higher rates of adverse events in the off-hours group. This
finding aligns with previous studies, which suggest that
patients who present outside regular hours may be at an
increased risk for negative outcomes.(13, 14) The
relationship between off-hours presentation and adverse
clinical outcomes is likely multifaceted, influenced by a
combination of factors. While delays in reperfusion therapy
are a key contributor, other aspects of care delivery also play
a role. These include variations in the initial triage process,
the diagnostic procedures employed, and the quality of post-
procedural care. Additionally, patient-specific factors, such
as comorbidities, the severity of the underlying disease, and
the timing of symptom onset related to the patient's
presentation at the hospital, may further complicate
outcomes. The interaction between these factors highlights
the complexity of managing patients who present outside
regular hours and suggests that adverse outcomes may result
from a combination of both systemic delays and individual
patient characteristics.(15-17) Addressing the impact of off-

Normal/Minimal Disease

Passed Easily
Majority in LAD 29(63.0%)

Majority in LAD 33(71.7%)

hours presentations on STEMI outcomes requires a
comprehensive and multifaceted approach. This involves
optimizing pre-hospital procedures, such as improving early
recognition of STEMI symptoms and ensuring rapid access
to emergency medical services. Enhancing resource
allocation within the hospital, particularly during off-hours,
and strengthening coordination among healthcare providers
can help maintain consistent care quality, regardless of
presentation time.(18) Additionally, public health initiatives
aimed at raising awareness about the signs of STEMI,
promoting timely recognition by the public, and
encouraging early intervention through emergency services
can significantly reduce delays in receiving appropriate
care, ultimately improving outcomes.(19).

The mean age of patients in the off-hours group was slightly
higher (58.80+9.370 years) compared to the regular hours
group (54.73+10.367 years), which could suggest that older
patients may be more likely to present outside of regular
hours. In terms of sex distribution, a higher percentage of
males were present in both groups, with 76.1% in the off-
hours group and 69.6% in the regular hour’s group, which
reflects the higher prevalence of STEMI in men.
Hypertension was present in a similar proportion of both
groups (37.0% in off-hours and 41.3% in regular hours),
indicating that hypertension is a common risk factor for
STEMI regardless of presentation time.

Conclusion

It was concluded that off-hours presentation leads to
longer door-to-balloon (D2B) times in STEMI patients,
mainly due to staffing and logistical issues. Despite this
delay, the off-hours group had lower mortality and
cardiogenic shock rates, possibly due to factors like
disease severity and post-procedural care. While no
significant differences were found in outcomes, there
was a trend toward more adverse events in the off-hours
group. These findings emphasize the need for improved
off-hours care, optimized pre-hospital processes, and
public health initiatives to reduce delays and enhance
outcomes.
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