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Abstract

Sepsis and septic shock are major contributors to global morbidity and mortality. Early administration of
antibiotics is a cornerstone of management. However, the exact impact of door-to-antibiotic time on
outcomes remains an area of ongoing research. 1o evaluate the impact of door-to-antibiotic time on
mortality, ICU stay, and vasopressor requirement in patients with sepsis and septic shock. A prospective
observational study was conducted in the Emergency Department over 12 months. Patients were stratified
into three groups based on antibiotic administration time: <I hour, 1-3 hours, and >3 hours. Outcomes
were compared using appropriate statistical tests. Delayed antibiotic administration (>3 hours) was
associated with significantly higher mortality (p < 0.05). Patients with septic shock demonstrated a stronger
association between delay and adverse outcomes. Early antibiotic administration within the first hour
significantly improves survival outcomes, particularly in septic shock patients.
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1. Introduction

Sepsis is defined as life-threatening organ dysfunction caused by a dysregulated host response to infection.
Septic shock represents a subset of sepsis with profound circulatory and metabolic abnormalities associated
with higher mortality.

According to the Sepsis-3 definition:

Sepsis = Suspected Infection + SOFA Score > 2
Septic Shock = Sepsis + Vasopressor Requirement + Lactate > 2 mmol/L

Early antibiotic therapy is a key component of the Surviving Sepsis Campaign, which recommends
administration within 1 hour of recognition.

Despite guidelines, delays frequently occur in real-world settings, particularly in overcrowded emergency
departments. This study aims to quantify the clinical impact of such delays.
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2. Materials and Methods

This prospective observational cohort study was conducted in the Emergency Department of a tertiary care
hospital over 12 months to assess the impact of door-to-antibiotic time on outcomes in sepsis and septic
shock. Ethical approval and informed consent were obtained prior to study initiation. Adult patients (>18
years) diagnosed with sepsis or septic shock as per Sepsis-3 criteria were included, while those who had
received prior antibiotics, were immunocompromised, pregnant, or had DNR orders were excluded.

A sample size of 126 patients was calculated and enrolled consecutively. Baseline demographic and clinical
data, including SOFA score and lactate levels, were recorded at presentation. Door-to-antibiotic time,
defined as the interval between ED arrival and first antibiotic administration, was accurately documented
and patients were stratified into three groups: <1 hour, 1-3 hours, and >3 hours.

All patients were managed according to standard sepsis protocols. The primary outcome was in-hospital
mortality, while secondary outcomes included ICU admission, ICU stay duration, vasopressor requirement,
and mechanical ventilation. Data were analyzed using appropriate statistical tests, including ANOVA, Chi-
square, and multivariate logistic regression, with p < 0.05 considered statistically significant.

2.5 Sample Size Calculation

Using standard formula for proportions:

_Z?.p-(1-p)
n=T—gE
Where:
e 7 =1.96(95% confidence)
e p = 0.30(expected mortality)
e d = 0.08(precision)
Estimated sample size = 126 patients
2.6 Group Stratification
Group Door-to-Antibiotic Time
Group A <1 hour
Group B 1-3 hours
Group C >3 hours

2.7 Data Collection

Data were systematically collected at the time of patient presentation to the emergency department using a
structured proforma. Clinical variables included demographic details, comorbid conditions, source of
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infection, and severity indices such as SOFA score and serum lactate levels. In addition, precise time-related
variables were recorded, including the time of arrival to the emergency department and the time of
administration of the first dose of intravenous antibiotics, to accurately calculate the door-to-antibiotic

interval.

Table 2.7: Variables Collected

Category Variables
Clinical Variables Age, Gender
Comorbidities

Source of infection

SOFA score

Serum lactate levels

Time Variables

Emergency department (ED) arrival time

Time of first antibiotic administration

2.8 Outcome Measures

The primary outcome of the study was in-hospital mortality. Secondary outcomes included indicators of
disease severity and resource utilization such as requirement of ICU admission, duration of ICU stay,

need for vasopressor support, and requirement of mechanical ventilation.

Table 2.8: Outcome Measures

Outcome Type

Parameters

Primary Outcome

In-hospital mortality

Secondary Outcomes

ICU admission

ICU length of stay

Vasopressor requirement

Mechanical ventilation

2.9 Statistical Analysis

o Categorical variables — Chi-square test

e Continuous variables — ANOVA / Kruskal-Wallis

e Regression analysis:
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Log Odds (Mortality) = ¢ + B1(Time Group) + B, (SOFA) + f3(Age)

o Significance level:

3. Results

3.1 Baseline Characteristics

p <0.05

Variable Group A (<1 hr) Group B (1-3 hr) Group C (>3 hr) p-value
Mean Age 52+14 55+13 58 +15 0.12
Male (%) 60% 62% 65% 0.45
SOFA Score 6.2 7.1 8.3 0.03
3.2 Mortality Outcomes
Group Mortality (%)
<1 hour 18%
1-3 hours 28%
>3 hours 45%
Statistically significant increase (p = 0.01)
3.3 Septic Shock Subgroup
Group Mortality (%)
<1 hour 30%
1-3 hours 48%
>3 hours 65%
3.4 Secondary Outcomes
Outcome <1 hr 1-3 hr >3 hr p-value
ICU Stay (days) 4.2 5.8 7.1 0.02
Vasopressor Use (%) 40% 55% 70% 0.01
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4. Figures

Figure 1: Distribution of Patients Across Time Groups

396

Number of Patients

<1 hr 1-3 hr >3 hr
Door-to-Antibiotic Time

Figure 1: Distribution of Patients Across Time Groups

Bar chart illustrating the number of patients in each door-to-antibiotic time category (<1 hour, 1-3 hours,
>3 hours).

Figure 2: Mortality vs Door-to-Antibiotic Time
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Figure 2: Mortality vs Door-to-Antibiotic Time
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Line graph demonstrating the increasing trend in mortality with delay in antibiotic administration.

Figure 3: Kaplan-Meier Survival Curve
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Figure 3: Kaplan-Meier Survival Curve

Kaplan—Meier survival analysis showing reduced survival probability with increasing delay in antibiotic
administration.

5. Discussion

This study demonstrates a clear association between delayed antibiotic administration and increased
mortality in sepsis and septic shock.

Patients receiving antibiotics within the first hour had significantly better outcomes. The effect was more
pronounced in septic shock, suggesting that early intervention is critical in hemodynamically unstable
patients.

The findings align with previous international studies emphasizing the importance of early sepsis bundle
compliance.

6. Conclusion

The findings of the present study demonstrate that early administration of antibiotics, particularly within
the first hour of presentation to the emergency department, is associated with a significant reduction in in-
hospital mortality among patients with sepsis and septic shock. Delays in antibiotic administration beyond
three hours were found to correlate with poorer clinical outcomes, including increased mortality, prolonged
ICU stay, and higher vasopressor requirements. The effect of delayed treatment was especially pronounced
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in patients with septic shock, highlighting their critical time sensitivity and the need for rapid intervention.
These results reinforce the importance of strict adherence to early sepsis management protocols in
emergency care settings.

7. Limitations

This study has certain limitations that must be acknowledged. Being a single-center study, the findings
may have limited generalizability to other healthcare settings with different patient populations and
resource availability. The relatively small sample size may also affect the statistical power of the study.
Additionally, as an observational study, there is a possibility of residual confounding and selection bias,
despite efforts to minimize these through consecutive patient enrollment and standardized data
collection.

8. Future Scope

Future research should focus on conducting large-scale multicenter studies to validate these findings
across diverse clinical settings. Integration of artificial intelligence-based tools for early identification
of sepsis in the emergency department may further enhance timely intervention. Additionally, the
development and implementation of real-time antibiotic alert systems could help reduce delays in
treatment and improve overall patient outcomes.
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