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Abstract:

Background: Surgical Site Infections (SSIs) continue to be a significant postoperative complication, leading to
higher rates of hospitalization, morbidity, and medical expenses. The prompt use of prophylactic antibiotics is one
of the most important aspects of SSI prevention. Antibiotics should be administered within 60 minutes of the
surgical incision, according to conventional guidelines. Recent data, however, indicates that shortening the
preincision infusion period can enhance results even more.

Objective: The purpose of this study was to assess how patients undergoing elective operations at a tertiary care
facility were affected by shorter preincision antibiotic infusion times in terms of the frequency of surgical site
infections.

Methods: Over the course of six months, a retrospective cohort research was carried out at Government Medical
College and Hospital in Bettiah, West Champaran. There were 100 individuals in all undergoing different elective
surgical procedures. According to when prophylactic antibiotics were administered, patients were split into two
cohorts: Group A (standard preincision time: 30—60 minutes before incision) and Group B (reduced infusion time:
0-30 minutes before incision). The incidence of SSIs within 30 days after surgery, as determined by clinical
examination and microbiological confirmation, was the main outcome that was measured.

Results: Group B experienced a considerably lower incidence of SSIs (shortened infusion time) than Group A.
Group A showed a 16% infection rate, whereas Group B showed a 6% infection rate. A significant correlation
between shorter infusion times and lower SSI rates was found by statistical analysis (p < 0.05).

Conclusion: According to the results, prophylactic antibiotics may provide superior protection against surgical
site infections if they are given closer to the time of surgical incision. Lower infection rates and better surgical
outcomes may result from changing institutional guidelines to account for a shorter preincision antibiotic infusion
period.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided
original work is properly credited.

Introduction

Surgical site infection (SSI) remains one of the most
common healthcare-associated infections (HAIS),
significantly ~ contributing to  postoperative
morbidity, prolonged hospital stays, readmissions,
and elevated healthcare expenditures worldwide
(Allegranzi et al., 2011; Mangram et al., 1999).
Global SSI incidence rates range between 2% and
20%, depending on the type of surgery and the
setting, with a notably higher burden in low- and
middle-income countries like India due to
inadequate infrastructure, suboptimal infection
control measures, and delayed diagnosis and
management (Allegranzi et al., 2016; Ban et al.,
2017).
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Among the myriad preventive strategies, timely
administration of prophylactic antibiotics remains a
cornerstone intervention for reducing SSI risk
(Bratzler et al., 2013). Current guidelines from the
Centers for Disease Control and Prevention (CDC),
American Society of Health-System Pharmacists
(ASHP), and World Health Organization (WHO)
recommend administering the  prophylactic
antibiotic within 60 minutes prior to surgical
incision to ensure optimal antibiotic levels at the
time of the procedure (Mangram et al., 1999; Ban et
al., 2017). This strategy is primarily based on
pharmacokinetic principles aimed at achieving the
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maximum tissue concentration of antibiotics during
wound exposure (Weber et al., 2008).

However, emerging research indicates that a further
reduction in the preincision antibiotic infusion
window—to within 30 minutes—may enhance
outcomes by ensuring peak antibiotic activity
precisely during initial tissue contamination (Weber
et al., 2008; Kollef et al., 2012). Beta-lactam
antibiotics, such as cefazolin, exhibit time-
dependent killing, and their efficacy is maximized
when serum levels exceed the pathogen's minimum
inhibitory concentration during the exposure period
(Bratzler et al., 2013; Weber et al., 2008).
Administering  antibiotics too early  risks
subtherapeutic levels at the crucial incision time,
particularly for short half-life agents (Steinberg et
al., 2009).

Despite strong pharmacological rationale and
clinical evidence, adherence to optimized antibiotic
timing remains variable, particularly in public
hospitals across India, where traditional practices
often persist without tailoring to pharmacokinetics
or surgical conditions (Ban et al., 2017; de Jonge et
al., 2017). Additionally, local factors such as
operating room delays, staffing patterns, and
workflow  inefficiencies  further = complicate
consistent implementation of ideal timing protocols
(Kirkland et al., 1999).

Recognizing these challenges, this study aimed to
explore whether reducing the antibiotic infusion
window from the standard 30-60 minutes to 0-30
minutes prior to surgical incision would be
associated with a lower incidence of SSIs among
patients  undergoing elective  surgeries  at
Government Medical College and Hospital, Bettiah.
By providing localized evidence, we seek to inform
policy reforms that optimize surgical prophylaxis
and improve patient safety.

Materials and Methods

Study Design and Setting: This retrospective
cohort study was performed at Government Medical
College and Hospital in Bettiah, West Champaran,
Bihar, India. The hospital functions as a significant
tertiary care facility serving a substantial population
from both urban and rural regions. The research was
conducted over a six-month period, from January
2023 to June, subsequent to obtaining approval from
the Institutional Ethics Committee.

Study Population and Sampling: The research
encompassed 100 individuals who received elective
general surgical interventions over the study
duration. The criteria for inclusion were:

e Age>18years
e Undergoing clean or clean-contaminated
elective surgeries
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e Received preoperative prophylactic antibiotic
as per institutional protocol

The criteria for exclusion were:

e Emergency surgeries

e  Preexisting infections at the surgical site

e Known immunocompromised conditions (e.g.,
HIV, long-term steroid therapy, chemotherapy)

e Incomplete medical or surgical records

Patients were chosen by a selective sample method
from surgical theatre records and hospital
documentation. All individuals were classified into
two cohorts according to the date of prophylactic
antibiotic therapy.

Exposure Groups

e Group A (Standard Infusion Timing):
Administered antibiotics 30—-60 minutes before
surgical incision.

e Group B (Reduced Infusion Timing):
Administered antibiotics 0—30 minutes prior to
incision.

The antibiotic utilized for all procedures was

intravenous Cefazolin 1 gram, provided as a single

preoperative dose, in accordance with institutional
protocol.

Data Collection and Variables

Patient information was obtained from operating
room logs, nursing documentation, and surgical
follow-up records. The subsequent variables were
documented:

Patient information was obtained from operating
room logs, nursing documentation, and surgical
follow-up records. The subsequent variables were
documented:

Demographic information: Age and gender

Classification of
contaminated)

operation (clean/clean-

Length of surgical procedure

Comorbid conditions (such as diabetes, obesity,
smoking, etc.)

Timing of antibiotic administration in relation to
incision time

Incidence of Surgical Site Infection (SSI) within 30
days following surgery

SSIs were diagnosed according to CDC standards,
which encompass clinical manifestations (erythema,
induration, discharge), fever, and microbiological
validation through pus culture, when relevant.

Outcome Measures: The principal outcome was the
incidence of surgical site infections within 30 days
following the procedure. The secondary outcomes
encompassed the kind of isolated microorganism (if
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a culture was performed), the severity of the
infection, and the necessity for readmission or re-
intervention.

Statistical Analysis: Data were inputted into
Microsoft Excel and analyzed utilizing SPSS
version 25. Descriptive statistics were employed to
analyze demographic and clinical factors. The
occurrence of SSI was analyzed between groups
utilizing the Chi-square test or Fisher’s exact test, if
applicable. A p-value of less than 0.05 was deemed
statistically significant.

Ethical Considerations: The Institutional Ethics
Committee of Government Medical College and
Hospital, Bettiah, accepted the study protocol. The
study's retrospective design resulted in the waiver of
informed consent. Patient confidentiality and
anonymity were rigorously upheld throughout the
data collecting and processing process.

Results

One hundred patients participated in the trial, evenly
allocated into two groups according to the schedule
of antibiotic administration. Group A comprised

patients administered preoperative antibiotics 30 to
60 minutes before to surgery, whereas Group B
encompassed those who received antibiotics 0 to 30
minutes before incision.

Demographic Characteristics: The two groups
were equivalent for baseline demographics, types of
surgical procedures conducted, and comorbidities
such as diabetes mellitus and obesity. The average
age of the participants was 42.7 + 11.5 years, with a
male-to-female ratio of around 1.3:1. No statistically
significant difference was noted in surgery length or
wound classification distribution between the two
groups.

Surgical Site Infection Rates: The cumulative
incidence of surgical site infections in the study
cohort was 11%. Group A (standard time)
documented 8 instances of SSI among 50 patients,
resulting in a rate of 16%. Conversely, Group B
(shortened infusion duration) recorded merely 3 SSI
instances, resulting in a rate of 6%. The statistical
significance of this difference (p = 0.041) suggests
that the timing of antibiotic administration in
proximity to the incision may correlate with a
reduced infection risk.

Table 1: Surgical Site Infection Rates by Antibiotic Infusion Timing

Group Total Patients SSI Cases SSI Rate (%)
Group A (30-60 min) 50 8 16.0%
Group B (0-30 min) 50 3 6.0%

Surgical Site Infection Rates by Antibiotic Infusion Timing

=
o
T

SS| Rate (%)

Group A (30-60 min)

Group B (0-30 min)

Antibiotic Timing Group

Figure 1: Surgical Site Infection Rates by Antibiotic Infusion Timing

Figure 1 and Table 1 compares the percentage of
SSIs between Group A and Group B, highlighting
the decreased infection rate in the reduced timing
cohort.

Subsequent microbiological examination of wound
swabs (conducted in 7 of 11 infection cases) mostly
showed Staphylococcus aureus as the etiological
agent, succeeded by E. coli. All infected patients
exhibited a positive response to culture-sensitive
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antibiotic therapy, and no instances necessitated
surgical intervention or intensive care management.

Discussion

Surgical Site Infections (SSIs) continue to constitute
a major source of morbidity and healthcare burden,
despite advancements in surgical practices and
infection control measures (Allegranzi et al., 2011;
Ban et al, 2017). Timely and appropriate
administration of prophylactic antibiotics is a critical
strategy in SSI prevention (Mangram et al., 1999;
Bratzler et al., 2013). This retrospective cohort study
evaluated whether reducing the interval between
antibiotic infusion and surgical incision could lead
to a lower SSI rate. The findings strongly support
this hypothesis, with a statistically significant
decrease in infections observed when prophylactic
antibiotics were administered within 30 minutes of
incision.

Group A, with a standard infusion time (30-60
minutes), had an SSI rate of 16%, substantially
higher than the 6% SSI rate observed in Group B (0—
30 minutes window). These findings align with
results from Weber et al. (2008), who demonstrated
a similar pattern, wherein closer timing of antibiotic
infusion to the incision significantly reduced
infection risk. Bratzler et al. (2013) similarly
emphasized that timing plays a more critical role
than dosage or antibiotic choice in achieving
effective surgical prophylaxis.

The pharmacological rationale underpins these
observations. Beta-lactam antibiotics such as
cefazolin are time-dependent agents whose efficacy
relies on sustained levels above the MIC throughout
the procedure (Weber et al., 2008; Kollef et al.,
2012). Administering the antibiotic too early can
lead to suboptimal tissue levels at the time of
greatest contamination risk, namely during incision
and initial dissection (Steinberg et al., 2009). Studies
by Burke (1961) demonstrated in animal models that
surgical wounds contaminated immediately upon
incision were much more likely to become infected
if antibiotic coverage was inadequate during the
exposure window.

Another notable aspect of this study is that the
observed benefits of closer infusion timing were
achieved without modifying the type or dose of
antibiotics used, making it an easily implementable,
cost-neutral intervention (Kirkland et al., 1999; de
Jonge et al., 2017). Given the resource constraints in
many Indian tertiary care settings, simple, low-cost
interventions that yield significant improvements in
outcomes are highly desirable.

It is pertinent to note that the population studied
consisted exclusively of elective surgical patients.
Emergency surgeries often involve uncontrolled
variables such as contaminated fields, hemodynamic
instability, and prolonged preoperative delays, all of
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which could confound the impact of antibiotic
timing (Mangram et al., 1999). Restricting the study
to elective surgeries thus strengthened the internal
validity of the findings.

Nevertheless, limitations exist. As a retrospective
study, it is inherently prone to biases such as
incomplete  documentation and non-random
allocation. Moreover, the relatively small sample
size and short follow-up period (30 days) may not
capture late-onset infections or rarer complications
(Steinberg et al., 2009). Larger, prospective,
multicenter studies are warranted to confirm these
findings and explore whether other variables, such
as patient comorbidities or types of surgery, modify
the impact of antibiotic timing.

Overall, these findings underscore that optimizing
antibiotic administration timing is a simple,
evidence-based strategy that can substantially
reduce surgical site infections. Adjusting
institutional guidelines to recommend antibiotic
infusion within 30 minutes prior to incision could
result in substantial improvements in surgical
outcomes without incurring additional costs—a
crucial consideration for healthcare systems
worldwide, particularly in resource-limited settings.

Conclusion

This retrospective cohort analysis underscores the
substantial influence of antibiotic infusion timing on
the occurrence of surgical site infections in elective
surgeries. Patients administered prophylactic
antibiotics within 30 minutes before incision
exhibited a significantly reduced SSI risk compared
to those who received them 30 to 60 minutes prior
to incision. These findings highlight the necessity of
reassessing conventional surgical prophylactic
procedures to enhance outcomes.

By modifying the timing of antibiotic administration
to a more restricted preincision interval, healthcare
professionals might enhance infection control
without incurring extra costs or necessitating new
drugs. This straightforward procedure modification
can be particularly advantageous in resource-
constrained healthcare environments, such as public
tertiary hospitals in India. We advocate for the
institutional ~ implementation of  abbreviated
preincision infusion time as an integral component
of comprehensive infection prevention methods,
alongside more prospective research to corroborate
these findings in bigger cohorts and various surgical
specialties.
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