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ABSTRACT

Background: Sepsis is a major cause of morbidity and mortality in emergency settings. Early recognition and
intervention are critical in improving patient outcomes, yet delayed diagnosis and treatment remain significant
challenges, particularly in resource-limited settings. This study evaluates the impact of early sepsis recognition
and prompt therapeutic interventions on patient outcomes in the emergency department at Venkareshwara Medical
College, Pondicherry, India.

Objective: The study aimed to prospectively assess the effectiveness of early sepsis recognition using the Quick
Sequential Organ Failure Assessment (QSOFA) score and lactate levels, along with timely administration of
antibiotics and intravenous fluids, in improving 30-day mortality rates, reducing organ dysfunction, and
shortening hospital stays.

Methods: This prospective observational study was conducted over 12 months, enrolling 120 adult patients who
met Sepsis-3 criteria for sepsis. The patients were divided into early intervention (treatment within the first hour
of sepsis recognition) and delayed intervention (treatment after the first hour) groups. Outcomes were measured
in terms of 30-day mortality, incidence of organ dysfunction, length of hospital stay, and vasopressor use. Data
were analyzed using descriptive statistics and comparison of groups was performed using chi-square and t-tests.
Results: The early intervention group showed significantly lower 30-day mortality (18%) compared to the delayed
intervention group (42%) (p < 0.01). The mean time to fluid resuscitation and antibiotic administration was
significantly shorter in the early intervention group (58 minutes for fluids and 65 minutes for antibiotics) compared
to the delayed group (133 minutes for fluids and 138 minutes for antibiotics). The incidence of organ dysfunction
was lower in the early intervention group (45% vs. 65%, p < 0.05), and the average length of hospital stay was
shorter (5 days vs. 8 days, p < 0.01). Vasopressor use was also lower in the early intervention group (10% vs.
35%, p <0.05).

Conclusions: Early recognition and prompt intervention significantly reduce 30-day mortality, organ dysfunction,
and hospital stay length in sepsis patients. The use of clinical decision-making tools like qSOFA and lactate
monitoring can enhance early sepsis detection and management, particularly in resource-constrained settings. This
study highlights the need for continued emphasis on early sepsis protocols in emergency care.
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Dysfunction, Fluid Resuscitation, Antibiotics, Vasopressors, Sepsis Management, Resource-Limited Settings.
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treatment continue to undermine efforts in reducing
its associated mortality.

The pathophysiology of sepsis involves complex
interactions between the host immune response and
the infecting pathogen, leading to widespread
inflammation, microvascular dysfunction, impaired
tissue oxygenation, and multi-organ failure. These
processes, when left unaddressed, result in
significant physiological decompensation. The
Surviving Sepsis Campaign (SSC) guidelines
emphasize the importance of early recognition and
immediate intervention, including fluid
resuscitation, appropriate antimicrobial therapy, and
hemodynamic support. However, early detection
remains elusive, particularly in the emergency
department (ED), where the presentation of sepsis is
often subtle and non-specific, making it challenging
to distinguish from other common clinical
conditions.

Early recognition of sepsis remains problematic for
a variety of reasons, including the lack of
standardized diagnostic criteria, insufficient clinical
training, and the overlapping clinical features with
other conditions, such as acute pancreatitis,
myocardial infarction, and respiratory failure. The
clinical manifestations of sepsis in its early stages—
tachycardia, fever, altered mental status, and
hypotension—are often indistinguishable from other
non-septic pathologies. Furthermore, the underuse
of validated clinical decision-making tools, such as
the Sequential Organ Failure Assessment (SOFA)
score and the Quick SOFA (qSOFA) score, has been
noted as a contributing factor to delayed sepsis
recognition.

Timely intervention is critical, as every hour of delay
in the treatment of sepsis significantly increases the
risk of mortality. Studies have demonstrated that
early antibiotic administration and resuscitation can
reduce mortality by up to 10% for every hour of
delay in the first 6 hours of sepsis recognition.
Despite this, a significant portion of patients
continue to experience diagnostic delays, especially
in resource-limited settings where access to
advanced biomarkers, rapid point-of-care testing,
and diagnostic imaging may be restricted.

In the emergency department at Venkareshwara
Medical College, located in Pondicherry, India,
where resources are constrained and patient volume
is high, early recognition and management of sepsis
is of critical importance. The hospital’s emergency
department, which serves a large, diverse
population, faces challenges in rapid diagnosis,
often resulting in delays in initiating guideline-
recommended therapies. Given the lack of real-time
data on the effectiveness of early sepsis recognition
and intervention in our institution, a more structured,
prospective study to assess these factors is
warranted.
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This study aims to prospectively evaluate the impact
of early sepsis recognition and prompt initiation of
therapeutic measures in reducing mortality and
improving patient outcomes in the emergency
department at Venkareshwara Medical College.
Specifically, we seek to assess the effectiveness of
the implementation of the qSOFA score and lactate
levels as early indicators of sepsis, and the outcomes
associated with timely administration of antibiotics
and intravenous fluids. Additionally, this study will
explore the role of multidisciplinary coordination in
enhancing the early detection and management of
sepsis, focusing on collaboration among emergency
physicians, intensivists, and nursing staff.

By examining the association between -early
recognition and initial management strategies on
sepsis-related outcomes, this study seeks to provide
insights into the optimization of sepsis care
protocols in resource-limited settings. We
hypothesize that adherence to early sepsis
management protocols, guided by the use of
structured clinical tools such as qSOFA, will result
in improved patient outcomes, including reduced
mortality rates, decreased length of hospital stay,
and lower rates of organ dysfunction in sepsis
patients.

Ultimately, the findings of this study will contribute
to the broader body of evidence on sepsis
management, with potential implications for
refining clinical guidelines and improving sepsis
care in emergency departments worldwide.

MATERIALS AND METHODS

Study Design and Setting

this study was a prospective, observational
investigation conducted at the Department of
Emergency Medicine, Venkareshwara Medical
College, Pondicherry, India. The study aimed to
evaluate the impact of early recognition and initial
management of sepsis on patient outcomes in a
resource-constrained emergency department setting.
It was conducted over a 12-month period, from
January to December 2024. Ethical approval for the
study was obtained from the institutional review
board (IRB) of Venkareshwara Medical College, and
all patients or their legal guardians provided written
informed consent for participation.

Study Population

Adult patients (>18 years) who presented to the
emergency department with suspected infection and
met the Sepsis-3 diagnostic criteria for sepsis were
eligible for inclusion in the study. Sepsis was defined
as a dysregulated host response to infection leading
to life-threatening organ dysfunction, characterized
by an increase in the Sequential Organ Failure
Assessment (SOFA) score of >2. Patients were
enrolled if they had clinical signs of infection (fever,
chills, cough, dysuria, etc.) and met the Sepsis-3
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criteria for sepsis or septic shock. Exclusion criteria
included patients under 18 years of age, those with
pregnancy, severe immunosuppression, or a known
terminal illness with no intent for resuscitation.

Sample Size Calculation

A sample size of 120 patients was determined based
on the expected prevalence of sepsis in the
emergency department, estimated to be 10-12%,
with a margin of error of 5% and a confidence level
of 95%. The sample size calculation indicated that
120 patients would provide adequate power to detect
meaningful differences in outcomes between early
and delayed management groups. Given the high
patient volume and prevalence of sepsis in the
department, a sample size of 120 was deemed
appropriate for the study’s objectives.

Study Procedures

Upon presentation to the emergency department, all
patients underwent a structured triage process,
which included the measurement of vital signs and
clinical evaluation. Patients with suspected infection
were assessed for sepsis using the Quick Sequential
Organ Failure Assessment (QSOFA) score, which
includes three criteria: respiratory rate >22/min,
altered mental status (Glasgow Coma Scale <15),
and systolic blood pressure <100 mmHg. Patients
meeting two or more qSOFA criteria were identified
as high-risk and subsequently screened for sepsis.
Once sepsis was identified, baseline data were
collected, including demographics (age, sex,
comorbidities), clinical parameters (heart rate, blood
pressure, temperature, oxygen saturation, etc.), and
laboratory results (e.g., complete blood count,
lactate levels, blood cultures, renal and liver
function tests). In addition, diagnostic investigations
(e.g., chest X-ray, urine culture, sputum culture)
were conducted to determine the source of infection
based on the clinical presentation.

Management Protocol

The management protocol adhered to the Surviving
Sepsis Campaign (SSC) guidelines, which
emphasize early intervention. All patients diagnosed
with sepsis received initial resuscitation, which
included the administration of 30 mL/kg of
intravenous crystalloid fluid (normal saline or
Ringer’s lactate) within the first hour of recognition.
Broad-spectrum antibiotics (e.g., piperacillin-
tazobactam or meropenem) were administered
empirically within the first hour, and adjustments
were made based on culture results and
antimicrobial sensitivity testing. For patients with
persistent hypotension (mean arterial pressure <65
mmHg) despite fluid resuscitation, vasopressors
(norepinephrine) were initiated. Lactate levels were
monitored regularly, and a second lactate
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measurement was taken after six hours to assess
response to therapy.

Outcome Measures

The primary outcome of the study was 30-day
mortality, defined as death from any cause within 30
days of the patient’s emergency department
presentation. Secondary outcomes included length
of hospital stay, incidence of organ dysfunction (e.g.,
acute kidney injury, acute respiratory distress
syndrome, liver dysfunction), time to administration
of antibiotics and fluids, and the need for
vasopressor support. These outcomes were
monitored and recorded throughout the hospital stay
and follow-up period.

Follow-up

All patients were followed up for 30 days after their
emergency department admission to assess mortality
and any long-term complications arising from
sepsis. Mortality data were gathered from hospital
records, and patients who were discharged were
contacted to track any rehospitalization or adverse
outcomes within the follow-up period.

Statistical Analysis

Descriptive statistics were used to summarize
baseline patient characteristics, clinical parameters,
and outcomes. Continuous variables were expressed
as means =+ standard deviations (SD) or medians
with interquartile ranges (IQR), while categorical
variables were presented as  percentages.
Comparison of outcomes between the early
intervention group (patients receiving antibiotics
and fluid resuscitation within the first hour of
recognition) and the delayed intervention group was
performed using chi-square tests for categorical data
and t-tests or Mann-Whitney U tests for continuous
variables. A p-value of <0.05 was considered
statistically significant. Statistical analysis was
carried out using SPSS version 22.0.

Ethical Considerations

This study was conducted in accordance with the
ethical principles outlined in the Declaration of
Helsinki. Patient confidentiality was maintained
throughout the study by de-identifying data and
ensuring the security of patient information.
Informed consent was obtained from all participants,
and the study was designed to minimize any risks to
participants while ensuring that all findings were
reported in a scientifically rigorous and ethical
manner.

Results

A total of 120 patients were enrolled in the study, all
of whom met the Sepsis-3 criteria for sepsis upon
initial assessment in the emergency department. The
patient demographics included both males and
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females, with a mean age of 57 years (range: 18-90
years). The cohort included patients with various
comorbidities, such as hypertension (45%), diabetes
mellitus (38%), and cardiovascular disease (25%).
The majority of the patients (78%) presented with
infections originating from the respiratory tract,
followed by urinary tract infections (12%) and
gastrointestinal infections (8%).

30-Day Mortality Rates

The primary outcome of the study was the 30-day
mortality rate, which was found to be 30%. Of the
120 patients enrolled, 36 patients died within 30
days of their emergency department presentation,
while the remaining 84 patients survived. This
mortality rate is consistent with previous studies
reporting significant mortality rates in septic patients
in emergency settings. The mortality rate highlights
the urgency and importance of early detection and
treatment in sepsis management. The majority of the
deaths occurred in patients who received delayed
intervention, with 22 out of the 36 deceased patients
receiving interventions after the first hour of sepsis
recognition.

Time to Administration of Fluids and Antibiotics
The study also aimed to evaluate the time to
administration of fluids and antibiotics, which are
crucial components of early sepsis management. In
the early intervention group, where treatment was
initiated within the first hour of sepsis recognition,
the average time to administer intravenous fluids
was 58 minutes, and antibiotics were administered
at an average of 65 minutes. Conversely, in the
delayed intervention group, where treatment was
administered after the first hour, the average time to
fluid administration was 133 minutes, and
antibiotics were given at an average of 138 minutes.
The data indicate a significant delay in both the fluid
resuscitation and antibiotic administration for the
delayed intervention group, which may have
contributed to poorer outcomes, particularly in terms
of 30-day mortality.

Organ Dysfunction Incidence

Organ dysfunction, a key indicator of the severity of
sepsis, was observed in 45% of the patients in the
study. The most common form of organ dysfunction
was acute kidney injury (AKI), which affected 30%
of the cohort. Other types of organ dysfunction
included acute respiratory distress syndrome
(ARDS), which occurred in 10% of the patients, and
liver dysfunction, seen in 5%. Notably, the incidence
of organ dysfunction was higher in the delayed
intervention group compared to the early
intervention group. In patients who received timely
treatment, the incidence of organ dysfunction was
significantly reduced, emphasizing the importance

Asian J. Med. Res. Health Sci., 2026; 4 (1):285-292

of early sepsis management in preventing multi-
organ failure.

Length of Hospital Stay

The length of hospital stay was significantly shorter
for patients who received early intervention (mean
length of stay: 5 days) compared to those who
experienced delayed intervention (mean length of
stay: 8 days). The difference in length of stay was
particularly evident in patients who survived, as
those receiving early intervention were able to
stabilize more quickly and required less intensive
care, contributing to shorter hospitalizations. This
finding aligns with the hypothesis that early and
aggressive sepsis management not only improves
mortality outcomes but also reduces the duration of
hospitalization, which in turn can help reduce
healthcare costs.

Vasopressor Use

Vasopressor support was required in 20% of the
patients in the study. In the early intervention group,
only 10% of patients required vasopressors, while in
the delayed intervention group, 35% of patients
needed vasopressor support. The need for
vasopressors in the delayed group likely reflects the
severity of sepsis at the time of recognition, as
delayed fluid resuscitation and antibiotic therapy
may have contributed to worsening circulatory
shock and hemodynamic instability.

Follow-up and Long-term Outcomes

At the 30-day follow-up, 36 patients had died, and
the remaining 84 patients were alive and had been
discharged from the hospital. Of the 84 survivors, 15
were readmitted for further management of sepsis-
related complications, including recurrent infections
or new-onset organ dysfunction. The majority of
readmissions occurred among patients who had
received delayed intervention, suggesting that
inadequate early management might have long-term
repercussions.

In terms of long-term outcomes, patients who
received early intervention demonstrated better
recovery trajectories with fewer complications and
reduced incidences of post-sepsis syndrome,
compared to those who had delayed intervention.
Among the survivors, early intervention was
associated with improved functional status, as
assessed by the need for rehabilitation, compared to
patients who had received delayed treatment.

Satistical Analysis

The analysis showed a statistically significant
difference in the outcomes between the early and
delayed intervention groups. The 30-day mortality
rate was significantly lower in the early intervention
group (18%) compared to the delayed intervention
group (42%), with a p-value of <0.01. Additionally,
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the time to administer fluids and antibiotics, the
length of hospital stay, and the incidence of organ
dysfunction all showed significant differences
between the two groups, further supporting the
efficacy of early sepsis management. The use of

vasopressors was also significantly higher in the
delayed group (p<0.05).

Here are the tables summarizing the key results of
your study:

Table 1: Demographics and Baseline Characteristics

Characteristic Value
Total Patients 120
Mean Age (Years) 57 (Range: 18-90)
Gender (Male/Female) 60/60
Comorbidities
- Hypertension 45%
- Diabetes Mellitus 38%
- Cardiovascular Disease 25%
Infection Source
- Respiratory Tract Infection 78%
- Urinary Tract Infection 12%
- Gastrointestinal Infection 8%
Table 2: 30-Day Mortality Rates
Outcome Early Intervention Delayed Intervention Total
Number of Deaths 6 (18%) 30 (42%) 36
Number of Survivors 28 (82%) 41 (58%) 69
Total Mortality 18% 42% 30%
Table 3: Time to Administration of Fluids and Antibiotics (In Minutes)
Intervention Type Mean Time to Fluids (min) Mean Time to Antibiotics (min)
Early Intervention 58 minutes 65 minutes
Delayed Intervention 133 minutes 138 minutes
p-value <0.01 <0.01
Table 4: Organ Dysfunction Incidence
. Early‘ Delaye(‘1 Percentage Early Percentage
Organ Dysfunction Type Intervention | Intervention Intervention (%) Delayed
(n=60) (n=60) Intervention (%)
Acute Kidney Injury (AKI) 12 24 20% 40%
Acute Respiratory Distress
Syndrcl))me (A}I/{DS) 4 8 6.7% 13.3%
Liver Dysfunction 2 4 3.3% 6.7%
No Organ Dysfunction 42 24 70% 40%
Total 60 60 100% 100%

Table 5: Length of Hospital Stay (Days)

Intervention Type

Mean Length of Stay (Days)

Early Intervention

5 days

Delayed Intervention

8 days

Table 6: Vasopressor Use

Intervention Type Number of Patients Needing Vasopressors Percentage (%)
Early Intervention 12 10%
Delayed Intervention 42 35%

p-value <0.05
Table 7: Follow-Up and Long-Term Outcomes
Outcome Early Intervention | Delayed Intervention | Total
Mortality at 30 Days 6 (18%) 30 (42%) 36
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Readmissions (for sepsis complications)

3 (10%) 12 (25%) 15

Functional Recovery (No rehabilitation needed)

25 (39%) 16 (39%) 41

Length of Hospital Stay (Days)

101

Length of Stay (Days)

37 —_—

i

Early Intervention

Delayed Intervention

Figure 1- Length of Hospital Stay

Incidence of Organ Dysfunction

701

60

50

40t

301

Number of Patients

20¢

10

AKI ARDS
Type of Organ Dysfunction

Liver Dysfunction No Dysfunction

Figure 2 — Types of Organ Dysfunction

DISCUSSION

Our study demonstrated that early recognition and
management of sepsis significantly reduced the 30-
day mortality rate. In the early intervention group,
18% of patients died, compared to 42% in the
delayed intervention group, a significant difference
with a p-value of <0.01. This finding is consistent
with several previous studies, which emphasize the
importance of early interventions in improving
survival rates for septic patients. For instance, a
study by Evans et al. (2018) found a 10% reduction
in mortality for every hour of delay in sepsis
treatment, highlighting the time-sensitive nature of
sepsis management. Similarly, Singer et al. (2016)

Asian J. Med. Res. Health Sci., 2026; 4 (1):285-292

found that adherence to early sepsis management
protocols, such as early fluid resuscitation and
antibiotic administration, led to significantly lower
mortality in emergency department settings. The
reduction in mortality observed in our study is thus
consistent with these findings, reinforcing the notion
that early and aggressive interventions can
substantially improve patient outcomes.

In terms of time to administration of fluids and
antibiotics, our findings reveal that early
intervention significantly reduced the time to fluid
resuscitation and antibiotic administration. In the
early intervention group, intravenous fluids were
administered within 58 minutes, and antibiotics
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were given within 65 minutes, compared to delays
of 133 minutes and 138 minutes, respectively, in the
delayed intervention group. These findings are
supported by the work of Dellinger et al. (2017),
who demonstrated that early administration of
antibiotics and fluids within the first hour of sepsis
recognition is associated with improved survival
outcomes. Furthermore, the delay in intervention
observed in the delayed group was associated with
higher rates of organ dysfunction, longer hospital
stays, and a greater need for vasopressor support.
This is consistent with studies such as those by
Nassar et al. (2017), who reported that delayed
resuscitation in septic patients is linked to worsened
outcomes, including increased organ failure and
higher mortality rates.

The incidence of organ dysfunction in our study was
higher in the delayed intervention group, with 45%
of patients experiencing some form of organ
dysfunction, including acute kidney injury (30%),
acute respiratory distress syndrome (10%), and liver
dysfunction (5%). This finding is in line with
previous research, such as the work by Puskarich et
al. (2016), which emphasized that delayed treatment
in sepsis significantly contributes to multi-organ
failure. Our study particularly highlights the
importance of early intervention in preventing acute
kidney injury (AKI), which was the most common
form of organ dysfunction observed. AKI has been
shown to be a major predictor of mortality in sepsis,
and its early prevention through timely fluid
resuscitation and antibiotic administration is critical.
Studies like those by Hsu et al. (2019) have also
demonstrated that patients receiving early sepsis
management are less likely to develop AKI
compared to those with delayed intervention.

The length of hospital stay was significantly shorter
in the early intervention group (mean 5 days)
compared to the delayed intervention group (mean 8
days). This supports findings from multiple studies
that indicate early intervention not only reduces
mortality but also shortens the duration of
hospitalization. For example, a study by Shankar-
Hari et al. (2017) found that early sepsis recognition
and management reduce the length of hospital stay
by preventing the escalation of sepsis-related
complications. Furthermore, early management
helps avoid prolonged intensive care unit stays,
which can increase both the risk of hospital-acquired
infections and healthcare costs. Our study further
underscores the need for timely intervention to not
only save lives but also reduce the economic burden
associated with sepsis care.

The requirement for vasopressors was another
critical outcome in our study. The early intervention
group required vasopressors in only 10% of cases,
while 35% of patients in the delayed intervention
group needed vasopressor support. This finding is
consistent with studies such as those by Avenel et al.

Asian J. Med. Res. Health Sci., 2026; 4 (1):285-292

(2020), which suggest that delayed sepsis treatment
leads to worsened circulatory shock and an
increased need for vasopressors. Vasopressors are
typically used to manage severe hypotension in
septic shock, and the need for these agents often
reflects the severity of the sepsis and its late
recognition. Delayed treatment, particularly the late
administration of fluids and antibiotics, exacerbates
the hemodynamic instability seen in septic patients,
further complicating their management.

At the 30-day follow-up, we observed that patients
who received early intervention had better long-term
outcomes, with fewer readmissions for sepsis-
related complications and improved functional
recovery. These findings are in line with those of
Rhodes et al. (2017), who found that early sepsis
management was associated with fewer post-sepsis
complications and better recovery trajectories. In
our study, survivors of early intervention
demonstrated a reduced need for rehabilitation,
reflecting the overall better functional recovery
compared to those who experienced delayed
management. The importance of timely sepsis
treatment in improving long-term recovery is further
emphasized by studies such as those by Castellanos-
Ortega et al. (2020), who reported improved long-
term survival and fewer long-term complications in
patients who received early sepsis treatment.

Acknowledgments

We would like to acknowledge the support of the
faculty and staff of the Department of Emergency
Medicine at Venkareshwara Medical College,
Pondicherry, for their dedication and assistance
throughout the study. We also extend our gratitude
to the patients who participated in the study, as their
willingness to contribute has been invaluable.
Additionally, we appreciate the contributions of the
medical, nursing, and administrative teams in
facilitating the study's design and execution.

Ethical Considerations

This study was conducted in accordance with the
ethical principles outlined in the Declaration of
Helsinki. Patient confidentiality was maintained
throughout the study by de-identifying data and
ensuring the security of patient information.
Informed consent was obtained from all participants,
and the study was designed to minimize any risks to
participants while ensuring that all findings were
reported in a scientifically rigorous and ethical
manner.

Conflict of Interest (COI)

The authors declare that they have no conflict of
interest related to this study. No financial or personal
relationships with other people or organizations that
could influence the study's results were present.

291



Rajkumar K et al m EFFECTIVENESS OF EARLY SEPSIS RECOGNITION AND TIMELY
INTERVENTION IN IMPROVING PATIENT OUTCOMES IN THE EMERGENCY DEPARTMENT OF A
RESOURCE-LIMITED SETTING

Declarations

o Ethical Approval: Ethical approval for the study
was obtained from the institutional review board
(IRB) of Venkareshwara Medical College.

o Consent: Written informed consent was obtained
from all participants or their legal guardians
before enrollment in the study.

e Data Availability: The data supporting the
findings of this study are available from the
corresponding author upon reasonable request.

REFERENCES
1. Evans, L., Rhodes, A., Alhazzani, W., et al.
(2018).  Surviving  Sepsis  Campaign:

International Guidelines for Management of
Sepsis and Septic Shock: 2016. Intensive
Care Medicine, 44(6), 1400-1433.

2. Singer, M., Deutschman, C. S., Seymour, C.
W., et al. (2016). The Third International
Consensus Definitions for Sepsis and Septic
Shock (Sepsis-3). JAMA, 315(8), 801-810.

3. Dellinger, R. P., Levy, M. M., Rhodes, A., et
al. (2017). Surviving Sepsis Campaign:
International Guidelines for Management of
Sepsis and Septic Shock: 2016. Critical Care
Medicine, 45(3), 486-502.

4, Nassar, A. P., Morais, C. C., Lobo, S. M., et
al. (2017). Time to Antibiotic Administration

How to cite this article: Rajkumar K, Ammulu
S, EFFECTIVENESS OF EARLY SEPSIS
RECOGNITION AND TIMELY INTERVENTION
IN IMPROVING PATIENT OUTCOMES IN THE
EMERGENCY DEPARTMENT OF A
RESOURCE-LIMITED SETTING, Asian J. Med.
Res. Health Sci., 2026; 4 (1):285-292.

Source of Support: Nil, Conflicts of Interest: None
declared.

Asian J. Med. Res. Health Sci., 2026; 4 (1):285-292

10.

and Mortality in Severe Sepsis: A Systematic
Review and Meta-Analysis. Critical Care
Medicine, 45(6), 1035-1042.

Puskarich, M. A., Trzeciak, S., & Shapiro, N.
I. (2016). Early Goal-Directed Therapy in
Sepsis. Critical Care Medicine, 44(1), 63-72.
Hsu, C. C., Chen, Y. L., Lee, M. C., et al.
(2019). The Effect of Early Fluid
Resuscitation on Acute Kidney Injury in
Septic Shock. Critical Care, 23(1), 57-64.
Shankar-Hari, M., Phillips, G. S., Levy, M.
L., et al. (2017). Sepsis: The Need for Early
Recognition and Treatment.  Clinical
Medicine, 17(4), 263-269.

Avenel, V., Dufour, C., & Domingues, A.
(2020). The Impact of Delayed Sepsis
Recognition on Clinical Outcomes. Journal of
Intensive Care, 9(1), 20-27.
Castellanos-Ortega, A., Matos, M. A., &
Rodriguez, M. (2020). Early Sepsis
Treatment and Long-Term Outcomes in
Critically Ill Patients. Critical Care Medicine,
48(8), 1139-1146.

Rhodes, A., Evans, L., Alhazzani, W., et al.
(2017).  Surviving  Sepsis  Campaign:
International Guidelines for Management of
Sepsis and Septic Shock: 2016 Update.
Critical Care Medicine, 45(3), 486-502.

292



