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INTRODUCTION

Sepsis is a lifethreatening syndrome characterized by a dysregulated
host response to infection that results in acute organ dysfunction and
remains one of the leading causes of morbidity and mortality
worldwide. Despite advances in antimicrobial therapy, critical care,
and organ support, sepsis continues to impose a substantial burden on

healthcare systems because of prolonged hospital stays, increased

ABSTRACT

Background: Sepsis is a life- threatening syndrome characterized by an abnormal host response to infection and is a significant cause
of morbidity and mortality worldwide. Early recognition and intervention in the emergency department (ED) are vital. This research
compared clinical parameters and outcomes at presentation among adult patients with sepsis presenting to the ED.

Objectives: To determine the demographic characteristics, clinical presentation, sources of infection, management strategies, and
hospital outcomes among adult patients presenting with sepsis to the ED, and to identify clinical factors associated with in- hospital
mortality.

Methods: This prospective observational study of 8 months' duration included 100 adult patients with a Sepsis- 3 diagnosis in the
ED of a tertiary care hospital. Collected data included demographic information, comorbidities, clinical and laboratory parameters,
SOFA scores, source of infection, treatment measures, and hospital outcomes. All data were analyzed using SPSS version 27. 0.

Continuous data were presented as mean + SD, categorical data as frequencies and percentages, and a p-value < 0. 05 was considered
significant.

Results: Of the 100 patients, 61% were male, with a mean age of 59. 4 + 15. 8 years. Pneumonia (38%) and urinary tract infection
(27%) were the leading infection sources. The mean SOFA score was 7. 7.2 + 2. 2.6. ICU admission and mechanical ventilation were
required in 329% and 24% of patients, respectively, while septic shock occurred in 26%. In- hospital mortality was 18%. Non- survivors
had significantly higher serum lactate levels (4. 4.5 = 1. 1.6 vs. 2. 2.8 £ 1. 2 mmol/L; p = 0. 002) and SOFA scores (9. 3 + 2. 2.4 vs.
6.6 % 2. 1; p< 0. 001). Delayed antibiotic administration beyond one hour was associated with increased mortality (p = 0. 018).

Conclusion: Significant morbidity and mortality were observed among adult patients with sepsis admitted to the ED. Results

indicated that higher SOFA scores, higher serum lactate levels, and later antibiotic treatment were associated with lower survival,
suggesting that early diagnosis, early antibiotic treatment, and active supportive care were important.

Keywords: Sepsis; Emergency department; SOFA score; Mortality

intensive care unit (ICU) admissions, and high treatment costs. The burden
is particularly pronounced in low- and middleincome countries, where
delayed diagnosis, limited healthcare resources, and restricted access to critical
care contribute to poorer clinical outcomes [1,2]. The emergency department
(ED) is the primary point of contact for most patients presenting with
suspected sepsis. Early recognition and timely initiation of evidence-based

management, including prompt administration of broadspectrum
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antibiotics, adequate fluid resuscitation, source control, and
hemodynamic stabilization, are essential to reduce organ dysfunction
and mortality [3]. Delays in initiating appropriate treatment have
consistently been associated with worse clinical outcomes and
increased mortality. Third International Consensus Definitions for
Sepsis and Septic Shock (Sepsis-3) define sepsis as life-threatening
organ dysfunction caused by a dysregulated host response to infection,
with organ dysfunction identified by an increase in the Sequential
Organ Failure Assessment (SOFA) score of two points or more [4,5].
The SOFA score has become an established prognostic tool for
assessing disease severity and predicting mortality in patients with
sepsis. In addition, biomarkers such as serum lactate, Creactive
protein, and procalcitonin provide valuable information regarding
tissue hypoperfusion, disease severity, and response to treatment. The
clinical presentation and outcomes of sepsis vary according to patient
age, underlying comorbidities, source of infection, causative
microorganisms, and the timeliness of therapeutic interventions [6,7].
Respiratory tract infections, urinary tract infections, intra-abdominal
infections, bloodstream infections, and skin and soft tissue infections
remain the most frequent sources of sepsis among adults. Patients with
diabetes mellitus, hypertension, chronic kidney disease, chronic liver
disease, malignancy, and other immunocompromising conditions are
at increased risk of severe disease and adverse outcomes. Although
international guidelines provide standardized Recommendations for
sepsis management, variations in healthcare infrastructure, patient
characteristics, and regional epidemiology may influence treatment
outcomes [8,9]. Therefore, evaluating local clinical characteristics and
predictors of adverse outcomes is essential for improving early risk
stratification, optimizing resource utilization, and strengthening
institutional sepsis management protocols. This prospective
observational study was conducted to determine the demographic and
clinical characteristics, sources of infection, management strategies,
and hospital outcomes among adult patients with sepsis presenting
through the emergency department, and to identify factors associated

with in-hospital mortality [10].

Study Objectives
To evaluate the demographic and clinical characteristics, sources of

infection, management strategies, and hospital outcomes among adult

patients presenting with sepsis through the emergency department, and to
identify predictors of inhospital mortality.

MATERIALS AND METHODS

Study Design & Setting

This prospective observational study was conducted in the Department of
Community Medicine, Khyber Medical College, Peshawar, over eight
months from 1 January 2025 to 31 August 2025 using consecutive non-
probability sampling. The study aimed to evaluate the demographic
characteristics, clinical presentation, management strategies, and hospital
outcomes of adult patients diagnosed with sepsis according to the Third
International Consensus Definitions for Sepsis and Septic Shock (Sepsis-
3). All enrolled patients received standard treatment according to the
institutional sepsis management protocol based on the Surviving Sepsis
Campaign 2021 Guidelines, and no intervention beyond routine clinical
care was performed.

Sample Size Calculation

The sample size was calculated using the World Health Organization
(WHOQO) Sample Size Calculator for descriptive studies, assuming an
anticipated prevalence of 50%, a 95% confidence level, and a 10%
margin of error. The minimum required sample size was 96 patients.
To compensate for possible incomplete records and attrition, 100

consecutive eligible patients were recruited.
INCLUSION CRITERIA

e  Adults aged 18 years or older

e  Patients fulfilling the Sepsis-3 diagnostic criteria

e Admission through the Emergency Department

e  Written informed consent provided by the patient or legally
authorized representative

e Auvailability of complete clinical and laboratory data

EXCLUSION CRITERIA

e  Patients younger than 18 years

e  Pregnant women

e  Trauma-related sepsis

e  Patients receiving palliative or end-oflife care

e  Datients transferred to another healthcare facility before
completion of treatment

e  Datients with incomplete clinical records or refusal to

participate
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Data Collection

Eligible patients were screened consecutively upon presentation
to the Emergency Department and enrolled after fulfilling the
eligibility criteria. Data were collected prospectively using a
standardized, pretested data collection proforma by trained
investigators under consultant supervision. Quality assurance was
ensured through daily verification of completed proforma and
periodic monitoring by the principal investigator. The collected
information included demographic characteristics,
comorbidities, presenting symptoms, vital signs, laboratory
investigations, microbiological findings, SOFA score, source of
infection, therapeutic interventions, and hospital outcomes.
Laboratory investigations included complete blood count, renal
and liver function tests, serum lactate concentration, blood
culture results, and other clinically indicated investigations.
Treatment variables included the timing of empirical antibiotic
administration, intravenous fluid resuscitation, vasopressor
therapy, mechanical ventilation, ICU admission, and source
control procedures where indicated.

STATISTICAL ANALYSIS

Data were entered, cleaned, and analyzed using IBM SPSS
Statistics version 27.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were assessed for normality using the
Shapiro-Wilk test. Normally distributed continuous variables
Are presented as mean # standard deviation (SD), whereas non-
normally distributed variables are expressed as median with
interquartile range (IQR). Categorical variables are presented as
frequencies and percentages. Comparisons between survivors and
non-survivors were performed using the independent Student's t-
test for normally distributed continuous variables and the Mann-
Whitney U test for non-normally distributed variables where
appropriate. Categorical variables were compared using the Chi-
square test or Fisher's exact test as appropriate. Because of the
limited number of mortality events (18 deaths), only univariate
analyses were performed to identify factors associated with in-
hospital mortality. Variables including age, SOFA score, serum

lactate concentration, septic shock, ICU admission, mechanical

ventilation, and delayed antibiotic administration were analyzed
individually. A two-tailed pvalue <0.05 was considered statistically
significant.

RESULTS

A total of 100 adult patients with sepsis were enrolled during the study
period. There were 61 (61.0%) males and 39 (39.0%) females, with a
mean age of 59.4 + 15.8 years. The most common comorbidities were
hypertension (48%), diabetes mellitus (44%), and chronic kidney
disease (17%). Pneumonia was the leading source of infection (38%),
followed by urinary tract infection (27%), intra-abdominal infection
(16%), skin and soft tissue infection (11%), and bloodstream infection
(8%). The mean SOFA score at admission was 7.2 + 2.6. In contrast,
the mean serum lactate concentration was 3.1 * 1.5 mmol/Overall,
32% of patients required ICU admission, 24% required mechanical
ventilation, 28% required vasopressor support, and 26% developed
septic shock. The mean duration of hospital stay was 8.9 + 3.7 days. In-
hospital mortality occurred in 18 patients (18.0%), whereas 82 patients
(82%) were discharged alive. Compared with survivors, non-survivors
had significantly higher mean SOFA scores (9.3 + 2.4 vs. 6.6 + 2.1;
p<0.001) and higher serum lactate levels (4.5 + 1.6 vs. 2.8 + 1.2 mmol/L;
p=0.002). Septic shock (61.1% vs. 18.3%; p<0.001), ICU admission
(66.7% vs. 24.4%; p=0.004), and mechanical ventilation (55.6% vs.
17.1%; p=0.001) were significantly more frequent among non-survivors.
Delayed administration of empirical antibiotics beyond one hour was
also significantly associated with increased in-hospital mortality (44.4%

vs. 23.2%; p=0.018).

Table 1. Baseline Demographic and Clinical Characteristics of the
Study Participants (N = 100)

Variable n (%) / Mean £ SD

Age (years) 59.4 + 15.8
Male 61 (61.0)
Female 39 (39.0)

Body Mass Index (kg/m?) 27.1+4.2
Current Smokers 29 (29.0)
Diabetes Mellitus 44 (44.0)
Hypertension 48 (48.0)
Chronic Kidney Disease 17 (17.0)

Chronic Liver Disease 9(9.0)
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Chronic Obstructive Pulmonary Disease 13 (13.0)
Malignancy 8 (8.0) ICU = Intensive Care Unit. Clinical outcomes represent the overall
Mean SOFA Score 72+£2.6 hospital course and final discharge status of enrolled patients.
Mean Serum Lactate (mmol/L) 3.1+15 Table 4. Factors Associated with In-Hospital Mortality
Variable Survivors Non- P
(n=82) survivors ( 1
Values are presented as mean + standard deviation (SD) or " surx:vlosr)s " vae
frequency (%). SOFA = Sequential Organ Failure Assessment. Age (years), Mean + SD 57.6+152 | 67.8+13.7 | 0.013
SOFA Score, Mean + SD 6.6 2.1 93+24 <0.001
Table 2. Clinical Presentation and Source of Infection among Serum Lactate (mmol/L), 78+ 12 45+ 16 0.002
Patients with Sepsis (N = 100) Mean + SD
Variabl ) Septic Shock, n (%) 15 (18.3) 11 (61.1) <0.001
artable ne ICU Admission, n (%) 20 24.4) 12 (66.7) | 0.004
Clinical Presentation Mechanical Ventilation, n 14 (17.1) 10 (55.6) 0.001
(%)
Fever 84(84.0) Delayed Antibiotic 19232) | 8@44 | 0018
Tachycardia 79 (79.0) Administration (>1 hour),
n (%)
Tachypnea 74 (74.0)
Hypotension 41 (41.0) Comparisons were performed using the independent Student's t-test for
Altered Mental Status 28 (28.0) continuous variables and the Chi-square test for categorical variables. A
Hypoxemia 36 (36.0) pvalue <0.05 was considered statistically significant. Higher SOFA
Primary Source of Infection score, elevated serum lactate, septic shock, delayed antibiotic
5 . 38680 administration, ICU admission, and mechanical ventilation were
neumonia .
O o @0 significantly associated with increased in-hospital mortality.
rinary Tract Infection .
Discussion
Intra-abdominal Infection 16 (16.0)
Skin and Soft Tissue Infection 11(11.0) This prospective observational study evaluated the clinical
Bloodstream Infection 8(80) characteristics, management, and outcomes of adult patients with sepsis

Pneumonia was the most common source of sepsis, followed by

urinary tract infection and intra-abdominal infection.

Table 3. Hospital Management and Clinical Outcomes (N =

100)

Variable n (%) / Mean + SD

ICU Admission 32(32.0)

Mechanical Ventilation 24 (24.0)

Vasopressor Requirement 28 (28.0)

Septic Shock 26 (26.0)

Acute Kidney Injury 21(21.0)

Positive Blood Culture 34 (34.0)

Mean Length of Hospital Stay (days) 8.9 +3.7

In-hospital Mortality 18 (18.0)

Survived to Discharge 82 (82.0)

presenting through the emergency department. The study
demonstrated that sepsis predominantly affected older adults with
multiple comorbidities, particularly diabetes mellitus and hypertension,
while pneumonia and urinary tract infection were the most frequent
sources of infection [11,12]. The overall in-hospital mortality rate was
18%, reflecting the substantial clinical burden associated with sepsis
despite contemporary management strategies. The demographic profile
observed in this study is consistent with previous reports demonstrating
a higher incidence of sepsis among elderly patients. Increasing age is
associated with impaired immune function, multiple chronic illnesses,
and reduced physiological reserve, all of which increase susceptibility to
severe infection and adverse outcomes [13,14]. The predominance of
male patients observed in this study is also comparable to findings from

international observational studies. Pneumonia remained the leading

source of infection, followed by urinary tract infection and intra-
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abdominal infection. Similar findings have been reported in
published studies where respiratory tract infections accounted for
the majority of sepsis admissions. The high prevalence of diabetes
mellitus and hypertension further supports existing evidence that
chronic metabolic diseases significantly increase the risk of
infection, organ dysfunction, and mortality among septic patients
[15,16]. An important finding of this study was the strong
association between higher SOFA scores and increased in-
hospital mortality. Patients who died had significantly higher
SOFA scores and serum lactate concentrations than survivors,
confirming the prognostic value of these parameters in
identifying high-risk patients. Elevated serum lactate reflects
impaired tissue perfusion and has consistently been recognized as
an independent predictor of mortality in patients with sepsis.
Delayed administration of antibiotics beyond one hour after
diagnosis was significantly associated with increased mortality
[17,18]. This observation is consistent with current international
sepsis guidelines, which strongly recommend early initiation of
appropriate antimicrobial therapy to improve survival. Prompt
recognition of sepsis, rapid implementation of sepsis bundles,
and timely escalation of care remain essential components of
emergency department management. Patients who developed
septic shock, required mechanical ventilation, or required ICU
admission experienced significantly poorer outcomes, indicating
progressive organ dysfunction and greater disease severity [19,20].
These findings emphasize the importance of early Identification
of patients at high risk of deterioration and timely referral to
critical care services [21]. The prospective design, standardized
data collection, and comprehensive assessment of clinical and
laboratory variables strengthen the validity of the present study.
However, its findings should be interpreted considering the
single-center setting, relatively small sample size, and absence of
long-term follow-up and antimicrobial resistance analysis. Future
multicenter studies with larger populations are recommended to
validate these findings and improve the generalizability of the
results.

LIMITATIONS

There are some limitations of this study. It was a descriptive study

that was carried out in a single tertiary care center with a small

sample of 100 patients; the results might not be generalizable. There
was no longterm follow-up after hospital discharge, and there was
limited evaluation of microbiological resistance patterns and
appropriateness of antimicrobial therapy.

Conclusion

Sepsis continues to be a leading cause of morbidity and mortality seen
in the ED in adults. A high SOFA score, high lactate level, septic shock,
and delayed antibiotic treatment were significant predictors of poor
outcomes. Early diagnosis, prompt evidence-based treatment, and
timely intensive care management are essential to improve survival and
reduce sepsis-related complications.
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