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Abstract

Background: Sepsis is a life-threatening condition caused by a dysregulated host
response to infection and is associated with high rates of intensive care unit (ICU)
admission and mortality. Early identification of high-risk patients is essential for
improving outcomes. Objective: To identify the clinical and laboratory predictors of
ICU admission and in-hospital mortality among patients presenting with sepsis to the
emergency department. Materials and Methods: This hospital-based prospective
observational study included 200 adult patients with sepsis admitted to the
emergency department over 18 months. Demographic characteristics, comorbidities,
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INTRODUCTION

Sepsis is a life-threatening organ dysfunction resulting from a dysregulated host response to infection and continues to be
a major public health challenge worldwide. Despite substantial advances in critical care and antimicrobial therapy, sepsis
remains one of the leading causes of hospital admission, intensive care utilization, and preventable mortality. Prompt
identification of patients at high risk of clinical deterioration is essential because delayed recognition and treatment are
associated with significantly poorer outcomes [1,2]. Patients presenting to the emergency department with sepsis exhibit a
wide spectrum of clinical severity, ranging from mild organ dysfunction to septic shock with multiorgan failure. Early risk
stratification helps clinicians prioritize resuscitation, determine the need for intensive monitoring, and optimize resource
utilization. Several clinical scoring systems, including the Sequential Organ Failure Assessment (SOFA) score and quick
SOFA (qSOFA), along with laboratory markers such as serum lactate, have been recommended for predicting disease
severity and prognosis. However, their predictive performance may vary across different patient populations and healthcare
settings [3,4].
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In addition to illness severity scores, demographic characteristics, underlying comorbidities, hemodynamic instability, and
biochemical abnormalities have also been associated with adverse outcomes in sepsis. Identifying reliable predictors of
mortality and ICU admission at the time of emergency department presentation can facilitate early intervention, improve
triage decisions, and potentially reduce morbidity and mortality. However, data from prospective observational studies
conducted in tertiary care hospitals in developing countries remain relatively limited [5]. Therefore, the present study was
undertaken to evaluate the clinical and laboratory factors associated with in-hospital mortality and ICU admission among
adult patients presenting with sepsis to the emergency department. The findings may assist emergency physicians in
recognizing high-risk patients early and support evidence-based clinical decision-making to improve patient outcomes [6].

MATERIALS AND METHODS

A hospital-based prospective observational study was conducted in the Department of Emergency Medicine at a tertiary
care teaching hospital over a period of 18 months from January 2024 to June 2025. The study included 200 consecutive
adult patients (>18 years) presenting to the emergency department with clinically suspected or confirmed sepsis according
to the Sepsis-3 criteria. Eligible patients were enrolled after initial evaluation and followed throughout their hospital stay
to assess the primary outcomes of intensive care unit (ICU) admission and in-hospital mortality. Demographic details,
comorbidities, clinical findings, laboratory investigations, SOFA score, gSOFA score, serum lactate levels, treatment
interventions, and final outcomes were prospectively recorded using a structured data collection proforma.

Inclusion Criteria

. Adult patients aged >18 years.

. Patients diagnosed with sepsis according to the Sepsis-3 criteria.

. Patients admitted through the emergency department.

. Patients or legally authorized representatives who provided informed consent.
Exclusion Criteria

. Patients younger than 18 years.

. Pregnant women.

. Patients referred after prolonged ICU treatment at another hospital.

. Patients with incomplete clinical or laboratory data.

. Patients who declined to participate in the study.

Statistical Analysis

Data were analyzed using SPSS version 26.0. Continuous variables were expressed as mean + standard deviation, while
categorical variables were presented as frequencies and percentages. Comparisons between groups were performed using
the independent t-test or Chi-square test, as appropriate. Variables showing statistical significance in univariate analysis
were entered into multivariable logistic regression to identify independent predictors of ICU admission and in-hospital
mortality. A p-value <0.05 was considered statistically significant.

RESULTS

A total of 200 patients with sepsis presenting to the emergency department were included in the study. The mean age was
56.8 + 16.2 years, and 123 (61.5%) were males. Hypertension and diabetes mellitus were the most common comorbidities.
The respiratory tract was the commonest source of infection, followed by the urinary tract. Overall, 78 (39.0%) patients
required ICU admission, while 36 (18.0%) died during hospitalization.

Table 1: Baseline demographic and clinical characteristics of the study population (N = 200)

Variable Category Number (n) | Percentage (%b)

Age (years) 18-40 42 21.0
41-60 71 35.5

>60 87 43.5

Mean Age (years) 56.8 £ 16.2 —

Gender Male 123 61.5
Female 77 38.5

Common Comorbidities Hypertension 86 43.0
Diabetes mellitus 72 36.0

Chronic kidney disease 28 14.0

Chronic liver disease 16 8.0

Primary Source of Infection | Respiratory tract 74 37.0
Urinary tract 52 26.0

Intra-abdominal 34 17.0

Skin/Soft tissue 22 11.0

Others 18 9.0
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Most patients were older than 60 years, with a male predominance. Hypertension and diabetes mellitus were the most
frequent comorbidities, while respiratory tract infection was the leading source of sepsis among patients presenting to the
emergency department.

Table 2: Comparison of clinical and laboratory characteristics between survivors and non-survivors

Variable Survivors (n=164)| Non-survivors (n=36) | p-value

Mean age (years) 54.7+15.8 66.2 £ 14.3 0.001

Male gender, n (%) 98 (59.8) 25 (69.4) 0.291

Mean SOFA score 51+20 9.3+25 <0.001
qSOFA score >2, n (%) 52 (31.7) 28 (77.8) <0.001
Serum lactate >2 mmol/L, n (%) 61 (37.2) 31 (86.1) <0.001
Persistent hypotension, n (%) 39 (23.8) 24 (66.7) <0.001
Acute kidney injury, n (%) 35 (21.3) 19 (52.8) <0.001
Vasopressor requirement, n (%) 28 (17.1) 26 (72.2) <0.001

Non-survivors had significantly higher SOFA and qSOFA scores, elevated serum lactate levels, persistent hypotension,
acute kidney injury, and greater vasopressor requirement compared with survivors. Age was also significantly higher
among non-survivors, whereas gender distribution was not significantly different between the two groups.

Table 3: Factors associated with intensive care unit (ICU) admission

Variable ICU Admission (n=78) |Ward Admission (n=122)| p-value

Mean age (years) 61.4+15.3 53.8£16.1 0.002

SOFA score >8, n (%) 49 (62.8) 18 (14.8) <0.001
qSOFA score >2, n (%) 47 (60.3) 33 (27) <0.001
Serum lactate >2 mmol/L, n (%) 56 (71.8) 36 (29.5) <0.001
Persistent hypotension, n (%) 42 (53.8) 21 (17.2) <0.001
Acute kidney injury, n (%) 34 (43.6) 20 (16.4) <0.001
Vasopressor requirement, n (%) 39 (50) 15 (12.3) <0.001

Patients requiring ICU admission were significantly older and had higher illness severity, reflected by elevated SOFA and
gqSOFA scores. Elevated serum lactate, persistent hypotension, acute kidney injury, and vasopressor requirement were all
significantly associated with ICU admission, indicating that these variables are important early markers of severe sepsis
requiring intensive care.

Table 4: Multivariable logistic regression analysis of independent predictors of in-hospital mortality
Variable Adjusted Odds Ratio 95% Confidence |p-value
(AOR) Interval

Age >60 years 1.84 1.02-3.78 0.041

SOFA score >8 4,92 2.18-11.09 <0.001

Serum lactate >2 mmol/L 3.68 1.71-7.94 0.001

Persistent hypotension 2.87 1.34-6.16 0.007

Acute kidney injury 241 1.13-5.15 0.023
Vasopressor requirement 3.95 1.82-8.58 <0.001

Multivariable logistic regression identified SOF A score >8 as the strongest independent predictor of in-hospital mortality.
Elevated serum lactate, vasopressor requirement, persistent hypotension, acute kidney injury, and age greater than 60 years
were also independently associated with an increased risk of death after adjustment for potential confounding variables.
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Figure 1: Clinical outcomes of patients with sepsis

The majority of patients were managed without ICU admission and survived to hospital discharge, whereas nearly two-
fifths required ICU care and 18% experienced in-hospital mortality.
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Figure 2: Distribution of SOF A score categories among study participants

Nearly one-third of patients had a SOFA score >8, indicating substantial organ dysfunction and a higher risk of adverse
clinical outcomes.

DISCUSSION

The present prospective observational study identified several important clinical and laboratory variables associated with
ICU admission and in-hospital mortality among patients presenting with sepsis to the emergency department. A higher
SOFA score, elevated serum lactate, persistent hypotension, acute kidney injury, and vasopressor requirement emerged as
significant predictors of adverse outcomes. These findings emphasize the importance of early risk stratification and prompt
intervention in patients with sepsis [7,8]. In the present study, the SOFA score was the strongest independent predictor of
mortality. Patients with a SOFA score >8 had a significantly higher risk of death than those with lower scores. This
observation is consistent with previous studies demonstrating that increasing organ dysfunction is closely associated with
poor clinical outcomes and remains a reliable indicator of disease severity in sepsis [9]. The in-hospital mortality rate of
18% observed in this study is comparable with that reported in previous studies evaluating patients with sepsis. Differences
in mortality across studies may reflect variations in disease severity, patient demographics, and institutional management
practices [10].
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Serum lactate was another significant predictor of both ICU admission and mortality. Elevated lactate reflects tissue
hypoperfusion and impaired cellular metabolism, even in the absence of overt hypotension. Early lactate assessment
therefore provides valuable prognostic information and supports timely initiation of aggressive resuscitative measures in
the emergency department [11]. Persistent hypotension, acute Kidney injury, and the need for vasopressor support were
independently associated with increased mortality in our study. These findings suggest that hemodynamic instability and
early organ dysfunction represent advanced disease and require close monitoring and intensive management. Similar
observations have been reported in recent multicenter studies evaluating predictors of poor outcomes among septic patients
[12]. The present study has certain limitations. It was conducted at a single tertiary care center with a relatively modest
sample size, which may limit the generalizability of the findings. In addition, long-term follow-up after hospital discharge
was not performed. Nevertheless, the prospective design, standardized data collection, and evaluation of readily available
clinical parameters strengthen the applicability of the findings in routine emergency practice [12].

CONCLUSION

Early identification of patients with sepsis who are at high risk of clinical deterioration is crucial for improving outcomes
in the emergency department. In the present study, a higher SOFA score, elevated serum lactate level, persistent
hypotension, acute kidney injury, and vasopressor requirement were identified as significant predictors of ICU admission
and in-hospital mortality. These readily available clinical and laboratory parameters can assist clinicians in early risk
stratification, prompt initiation of appropriate treatment, and timely referral for intensive care. Incorporating these
predictors into routine emergency assessment may facilitate better clinical decision-making and contribute to improved
patient survival.
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