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Abstract: 
Background: Acute coronary syndrome (ACS) remains a leading cause of morbidity and mortality worldwide. 
Identifying predictors of in-hospital mortality can guide early risk stratification and management. This study 
evaluated clinical, laboratory, and treatment-related factors associated with short-term outcomes in ACS patients. 
Methods: A retrospective cohort study was conducted on 178 ACS patients admitted to a tertiary care hospital 
from January 2024 to December 2024. Data on demographics, clinical presentation, laboratory findings, 
treatments, and outcomes were extracted from medical records. Predictors of mortality were analyzed using 
regression models. Ethical approval was obtained from the institutional committee. 
Results: Overall mortality was 10.7%, higher in females (20.5% vs. 7.5%, p=0.042) and patients >75 years (25%, 
p=0.027). Hemodynamic instability (cardiac arrest, SBP <90 mmHg, HR >100 bpm, cardiogenic shock) was 
strongly linked to death (p<0.001). Elevated creatinine (>2.0 mg/dL, p<0.001) and glucose ≥200 mg/dL (p=0.010) 
predicted mortality. Use of PCI, beta-blockers, and statins significantly reduced mortality risk. 
Conclusion: Age, female sex, hemodynamic compromise, renal dysfunction, and hyperglycemia were key 
predictors of mortality in ACS, while early reperfusion and evidence-based therapies improved survival. 
Keywords: Acute coronary syndrome, mortality, predictors, hemodynamic instability, PCI, statins. 
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Introduction

Acute coronary syndrome (ACS) remains a major 
global health challenge, contributing significantly to 
mortality and morbidity worldwide. Recent studies 
have recognized cardiovascular disease as the 
leading cause of death globally, underscoring the 
burden it places on public health systems [1]. ACS 
encompasses a spectrum of conditions, including 
unstable angina, non-ST elevation myocardial 
infarction (NSTEMI), and ST elevation myocardial 
infarction (STEMI), all of which require timely 
diagnosis and management to prevent adverse 
outcomes. Despite advances in diagnostic strategies, 
pharmacological therapy, and interventional 
techniques, ACS continues to be associated with 
high mortality and long-term complications, 
especially in resource-limited settings where access 
to care may be delayed or inadequate [2]. 

Mortality in ACS is influenced by multiple 
determinants, including demographic factors, 
cardiovascular risk history, clinical presentation, 
and the quality of hospital management [3,4]. 
Studies from different regions have highlighted 
substantial variations in ACS-related mortality rates, 

which are often attributed to disparities in healthcare 
infrastructure, patient characteristics, and adherence 
to guideline-based management [3,5,6]. 
Furthermore, factors such as late presentation, 
presence of comorbidities, and limited utilization of 
evidence-based therapies significantly worsen 
outcomes. Understanding these determinants is 
essential for developing targeted strategies to 
improve survival and reduce the burden of ACS at 
both global and regional levels. 

In India, despite the high and growing burden of 
cardiovascular disease, comprehensive national data 
on ACS incidence and hospital mortality remain 
limited. Furthermore, there is a lack of systematic 
evidence evaluating mortality predictors in ACS 
patients admitted to tertiary care hospitals that 
function as referral centers. This retrospective study 
was undertaken to assess in-hospital outcomes and 
identify key predictors of mortality in ACS patients, 
thereby addressing a critical gap in the Indian 
context and providing insights to support better 
management strategies. 
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Methods 

Study Design and Setting: This was a retrospective 
cohort study conducted at a tertiary care hospital on 
patients diagnosed with acute coronary syndrome 
(ACS). The study covered a duration of one year, 
from January 2024 to December 2024. A total of 178 
patients who met the eligibility criteria were 
included in the analysis. 

Inclusion and Exclusion Criteria: Patients aged 
≥18 years, of either sex, with a confirmed diagnosis 
of ACS—including unstable angina pectoris (UAP), 
ST-elevation myocardial infarction (STEMI), and 
non-ST elevation myocardial infarction 
(NSTEMI)—were eligible for inclusion. Cases with 
incomplete medical records, or ACS events 
associated with comorbid conditions such as trauma, 
accidents, surgical interventions, or medical 
procedures, were excluded from the study. 

Data Collection: Data were extracted from patient 
medical records, covering demographic 
information, medical history, clinical presentation, 
findings from physical examination, 
electrocardiogram (ECG) reports, laboratory results, 
treatment modalities during hospitalization, 
revascularization procedures, in-hospital 

complications, final diagnosis, and discharge status. 
In-hospital mortality was defined as death due to any 
cause, including both cardiovascular and non-
cardiovascular events, occurring during the hospital 
stay. 

Statistical Analysis: Data were analyzed using 
descriptive and inferential statistics. Categorical 
variables were expressed as frequencies and 
percentages, while continuous variables were 
summarized as mean ± SD, and predictors of 
mortality were assessed using regression analysis. 

Results 

Among 178 patients, males constituted the majority 
(75.3%) with a lower mortality rate (7.5%) 
compared to females (20.5%, p=0.042). The mean 
age was 59 years, and mortality increased 
progressively with age, rising from 7.2% in those 
<65 years to 25% in those >75 years (p=0.027). BMI 
distribution showed most patients (65.2%) in the 23–
27.4 range, with mortality lowest in the normal 
range (9.5%) and slightly higher at both extremes. 
However, BMI did not demonstrate a significant 
association with mortality (p>0.05). Overall, female 
sex and advanced age were notable predictors of 
adverse outcomes (Table 1).

 
Table 1. Baseline Characteristics of the Study Population (n = 178) 

Variable Total n (%) Deaths n (%) Survivors n (%) p-value 
Sex 

    

Male 134 (75.3) 10 (7.5) 124 (92.5) – 
Female 44 (24.7) 9 (20.5) 35 (79.5) 0.042 
Age (years) Mean: 59 ± 11 

   

<65 125 (70.2) 9 (7.2) 116 (92.8) – 
65–75 37 (20.8) 6 (16.2) 31 (83.8) 0.130 
>75 16 (9.0) 4 (25.0) 12 (75.0) 0.027 
BMI (kg/m²) Median: 23.6 (16–36) 

   

<18.5 5 (2.8) 1 (20.0) 4 (80.0) 0.660 
18.5–22.9 40 (22.5) 5 (12.5) 35 (87.5) – 
23–27.4 116 (65.2) 11 (9.5) 105 (90.5) 0.570 
≥27.5 17 (9.5) 2 (11.8) 15 (88.2) 0.930 

 
Smoking was significantly associated with mortality 
(p=0.045), with higher deaths among smokers. 
Cardiac arrest showed the strongest association, 
with 66.7% mortality (p<0.001). Low systolic BP 
(<90 mmHg) was linked to a high death rate (55.6%, 
p<0.001), while high SBP (≥160 mmHg) showed 

increased mortality but was not significant. 
Tachycardia (>100 bpm) was strongly associated 
with higher mortality (32.0%, p<0.001). 
Cardiogenic shock also carried a markedly high 
mortality risk (56.3%, p<0.001) (Table 2).

 
Table 2. Cardiovascular Risk Factors and Clinical Presentation (n = 178) 

Variable Total n (%) Deaths n (%) Survivors n (%) p-value 
Smoking 124 (69.7) 7 (5.6) 117 (94.4) 0.045 
Diabetes Mellitus 41 (23.0) 6 (14.6) 35 (85.4) 0.390 
Hypertension 112 (62.9) 10 (8.9) 102 (91.1) 0.970 
Dyslipidemia 35 (19.7) 3 (8.6) 32 (91.4) 0.650 
History of CAD 14 (7.9) 1 (7.1) 13 (92.9) 0.680 
History of PCI 19 (10.7) 2 (10.5) 17 (89.5) 0.930 
Cardiac arrest 6 (3.4) 4 (66.7) 2 (33.3) <0.001 
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SBP (mmHg) 
    

<90 9 (5.1) 5 (55.6) 4 (44.4) <0.001 
90–139 126 (70.8) 9 (7.1) 117 (92.9) – 
140–159 27 (15.2) 2 (7.4) 25 (92.6) 0.970 
≥160 16 (9.0) 3 (18.8) 13 (81.2) 0.140 
Heart rate (bpm) 

    

<60 12 (6.7) 2 (16.7) 10 (83.3) 0.240 
60–100 141 (79.2) 9 (6.4) 132 (93.6) – 
>100 25 (14.0) 8 (32.0) 17 (68.0) <0.001 
Heart Failure 

    

No HF 128 (71.9) 5 (3.9) 123 (96.1) – 
HF 34 (19.1) 5 (14.7) 29 (85.3) 0.052 
Cardiogenic shock 16 (9.0) 9 (56.3) 7 (43.7) <0.001 

 

 
Figure 1: Cardiovascular Risk Factors 

 
Troponin levels showed a higher proportion of 
deaths in patients with values >9.0 ng/dL (12.1%), 
though without statistical significance. Elevated 
creatinine was strongly associated with mortality, 
with deaths rising from 3.9% in patients ≤1.2 mg/dL 
to 28.6% in those >2.0 mg/dL (p<0.001). Random 
glucose ≥200 mg/dL was also linked with increased 

deaths (27.6%, p=0.010) compared to lower ranges. 
Among medications, dual antiplatelet therapy, ACE 
inhibitors, beta blockers, and statins demonstrated 
significant survival benefit, with lower mortality in 
patients receiving these treatments. Anticoagulant 
use did not show a statistically significant difference 
(Table 3).

 
Table 3. Laboratory Findings and In-Hospital Management (n = 178) 

Variable Total n (%) Deaths n (%) Survivors n (%) p-value 
Troponin (ng/dL) 

    

<0.4 34 (19.1) 2 (5.9) 32 (94.1) – 
0.4–1.0 15 (8.4) 1 (6.7) 14 (93.3) 0.940 
1.0–2.0 12 (6.7) 1 (8.3) 11 (91.7) 0.770 
2.0–5.0 18 (10.1) 2 (11.1) 16 (88.9) 0.490 
>9.0 99 (55.6) 12 (12.1) 87 (87.9) 0.290 
Creatinine (mg/dL) 

    

≤1.2 102 (57.3) 4 (3.9) 98 (96.1) – 
1.2–2.0 41 (23.0) 5 (12.2) 36 (87.8) 0.056 
>2.0 35 (19.7) 10 (28.6) 25 (71.4) <0.001 
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Random glucose (mg/dL) 
    

<110 55 (30.9) 3 (5.5) 52 (94.5) – 
110–199 94 (52.8) 8 (8.5) 86 (91.5) 0.490 
≥200 29 (16.3) 8 (27.6) 21 (72.4) 0.010 
Medication (first 24 h) 

    

DAPT 173 (97.2) 12 (6.9) 161 (93.1) 0.004 
Anticoagulants 154 (86.5) 11 (7.1) 143 (92.9) 0.250 
ACE inhibitors 97 (54.5) 3 (3.1) 94 (96.9) 0.026 
Beta blockers 108 (60.7) 4 (3.7) 104 (96.3) 0.025 
Statins 171 (96.1) 10 (5.9) 161 (94.1) 0.003 

 

 
Figure 2: Medications given in first 24 hours 

 
Older age (>75 years) significantly increased 
mortality risk (OR 3.95, p=0.023). Hemodynamic 
instability, including SBP <90 mmHg (OR 5.41, 
p=0.003), HR >100 bpm (OR 4.10, p=0.002), and 
cardiogenic shock (OR 6.23, p<0.001), along with 
cardiac arrest (OR 38.2, p<0.001), were strong 
predictors of poor outcomes. In contrast, protective 
factors included PCI (OR 0.39, p=0.018), beta-

blocker therapy (OR 0.33, p=0.032), and statin use 
(OR 0.21, p=0.015). Interestingly, smoking showed 
a lower odd of mortality (OR 0.48, p=0.041), 
suggesting a possible “smoker’s paradox.” Overall, 
age, hemodynamic compromise, and absence of 
evidence-based therapies were decisive predictors of 
survival (Table 4).

 
Table 4. Multivariate Predictors of In-Hospital Mortality (n = 178) 

Variable Adjusted OR (95% CI) p-value 
Age >75 years 3.95 (1.21–12.9) 0.023 
Smoking 0.48 (0.21–0.97) 0.041 
Cardiac arrest 38.2 (7.9–185.2) <0.001 
SBP <90 mmHg 5.41 (1.76–16.6) 0.003 
HR >100 bpm 4.10 (1.65–10.2) 0.002 
Cardiogenic shock 6.23 (2.14–18.1) <0.001 
PCI performed 0.39 (0.18–0.85) 0.018 
Beta blocker use 0.33 (0.12–0.91) 0.032 
Statin use 0.21 (0.06–0.74) 0.015 

 
Discussion 

In this study of 178 patients with acute coronary 
syndrome, advanced age and female sex were 
associated with significantly higher in-hospital 
mortality. Patients older than 75 years demonstrated 

a four-fold increased risk of death, underscoring the 
vulnerability of elderly populations in ACS. This 
aligns with prior studies that have highlighted 
frailty, comorbidities, and delayed presentation as 
key contributors to poor outcomes among older 
patients [7-9]. Similarly, female patients showed 
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disproportionately higher mortality compared to 
males, a finding consistent with global literature 
suggesting differences in clinical presentation, 
delayed diagnosis, and underutilization of guideline-
directed therapies in women [10,11]. 

Clinical factors reflecting hemodynamic instability 
were powerful predictors of mortality. Cardiac arrest 
carried the highest risk, with more than two-thirds of 
patients succumbing despite treatment, consistent 
with the catastrophic prognosis reported in earlier 
cohorts. Hypotension (SBP <90 mmHg), 
tachycardia (>100 bpm), and cardiogenic shock 
were all strongly associated with adverse outcomes, 
highlighting the importance of early recognition and 
aggressive hemodynamic support in this high-risk 
subset. These findings reaffirm that markers of 
circulatory collapse remain the most decisive 
determinants of in-hospital survival in ACS [12, 13]. 

Laboratory parameters also provided prognostic 
insights. Elevated creatinine levels were strongly 
linked with mortality, reflecting the adverse impact 
of renal dysfunction on ACS outcomes [14]. 
Similarly, severe hyperglycemia (random glucose 
≥200 mg/dL) was associated with nearly three times 
higher mortality, likely due to stress hyperglycemia 
and unrecognized diabetes contributing to adverse 
metabolic and inflammatory responses. In contrast, 
troponin elevation, although more frequent among 
non-survivors, did not show a statistically 
significant association with mortality, suggesting 
that while troponin confirms myocardial injury, it 
may not independently predict short-term survival 
once other risk factors are accounted for. 

Evidence-based pharmacological and interventional 
strategies demonstrated clear survival benefits. Use 
of dual antiplatelet therapy, beta blockers, ACE 
inhibitors, and statins was associated with lower 
mortality, emphasizing the importance of early 
initiation of guideline-recommended 
treatments[15]. Similarly, PCI significantly reduced 
mortality, underscoring the role of timely 
reperfusion in improving outcomes [16]. 
Interestingly, smoking showed a paradoxical 
association with lower mortality, consistent with the 
“smoker’s paradox” described in prior ACS studies, 
though this is likely attributable to confounding 
factors such as younger age and fewer comorbidities 
among smokers. Overall, these findings reinforce 
the critical importance of early risk stratification, 
prompt hemodynamic stabilization, and consistent 
application of evidence-based therapies in reducing 
mortality in ACS patients. 

Conclusion 

This study found that in patients with acute coronary 
syndrome, in-hospital mortality was strongly 
influenced by advanced age, female sex, and 
indicators of hemodynamic compromise such as 

hypotension, tachycardia, cardiogenic shock, and 
cardiac arrest. Renal dysfunction and hyperglycemia 
were also associated with poor outcomes, whereas 
dual antiplatelet therapy, beta blockers, ACE 
inhibitors, statins, and PCI significantly improved 
survival. A paradoxical protective effect of smoking 
was observed, consistent with reports of the 
“smoker’s paradox” in earlier literature. These 
findings emphasize the importance of early risk 
stratification and timely implementation of 
evidence-based therapies to improve short-term 
survival in ACS. 
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