
Health AffairsISSN - 0278-2715 Volume 11 CURRENT ISSUE 6 page 1486-1491
Journal link: https://health-affairs.org/
Abstract Link: https://health-affairs.org/

Health AffairsISSN - 0278-2715 Volume 11 CURRENT ISSUE 6 page 1486-1491
Journal link: https://health-affairs.org/
Abstract Link: https://health-affairs.org/

Role of Prophylactic Antibiotics in Preventing Surgical Site
Infections

1Dr M. Azhar Qureshi, 2Dr Shakeel Ahmed,3Dr Muhammad Parvez,4Dr Aman Ullah ,5Dr
Farhat Bano, 6Dr Kaleem Akhtar

Submission: 01 January 2026 | Acceptance: 04 February 2026 | Publication: 01 March 2026,

1Associate professor of General Surgery, Rawal Institute of Health Sciences Islamabad

2Assistant professor, Surgery department Karachi Medical and Dental college, Karachi

3HOD, Wah Medical College, Islamabad

4Petroleum Limited Sui Field Hospital, Sui Balochistan

5Associate professor surgery SMBBMC (Shaheed Mohtarma Benazir Bhutto Medical
College)Lyari

6UHS

Abstract

Background

Among the most prevalent infections linked to healthcare, surgical site infections (SSIs) have a
major impact on postoperative morbidity, mortality, extended hospital stays, and higher
healthcare expenses. When used properly, prophylactic antibiotics are a popular preventive
measure that lowers the risk of SSIs.

Objective

This study sought to determine the effectiveness of prophylactic antibiotics in avoiding surgical
site infections as well as the effects of antibiotic administration timing, choice, and duration on
SSI outcomes.

Method
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Electronic databases such as PubMed, Google Scholar, and ScienceDirect were used to do a
thorough literature assessment. Based on predetermined inclusion and exclusion criteria,
pertinent studies, such as cohort studies, randomized controlled trials, and systematic reviews,
were chosen. The type of antibiotic, when it was administered, the surgical method, and the
results of SSI were all extracted and examined.

Results

The results showed that the frequency of surgical site infections during a variety of surgical
procedures was considerably decreased by prophylactic antibiotics. The lowest SSI rates were
linked to the administration of antibiotics within 60 minutes of the surgical incision. The most
popular antibiotic was cefazolin; individuals with allergies or illnesses that were resistant were
treated with vancomycin or clindamycin. In the majority of cases, single-dose prophylaxis was
shown to be enough, and prolonged antibiotic treatment increased the risk of antimicrobial
resistance and side effects but did not yield any extra advantages.

Conclusion

When used in accordance with evidence-based standards, prophylactic antibiotics are essential in
preventing surgical site infections. To enhance their efficacy while lowering hazards, proper
scheduling, optimal antibiotic selection, and adherence to specified duration are crucial. To stop
abuse and fight antimicrobial resistance, antibiotic stewardship programs must be strengthened.

Keywords

Surgical site infections, prophylactic antibiotics, perioperative care, antibiotic timing,
antimicrobial resistance, infection prevention, cefazolin, antibiotic stewardship.

Introduction

A major burden on patients, healthcare systems, and public health, surgical site infections (SSIs)
continue to be among the most prevalent illnesses linked to healthcare worldwide. They happen
after surgery and entail infection of the deeper tissues or the incision within 30 days after the
procedure, or within a year if an implant is inserted. SSIs raise readmission rates, lengthen
hospital stays, increase morbidity, and raise healthcare expenses. Furthermore, they are linked to
higher death rates, especially in environments with low resources when infection management
strategies might not be the best [1,2].
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The pathophysiology of surgical site infections (SSIs) is complex and includes both exogenous
contamination from the operating room environment or surgical workers and endogenous
contamination from the patient's skin, mucous membranes, or hollow viscera. Depending on the
kind of surgery, common infections implicated include Escherichia coli, coagulase-negative
staphylococci, Staphylococcus aureus, and other Gram-negative organisms. A number of patient-
related and procedure-related variables, such as advanced age, diabetes mellitus, obesity,
malnutrition, prolonged operating time, and insufficient aseptic procedures, enhance the
incidence of SSI [3,4].

Prophylactic antibiotics are frequently incorporated into perioperative care procedures and have
emerged as a key component in the prevention of surgical site infections. The goal of antibiotic
prophylaxis is to lower the microbial burden and stop surgical wound colonization by achieving
sufficient tissue and serum medication concentrations during possible microbial contamination.
Prophylactic antibiotics greatly reduce the incidence of surgical site infections (SSIs) when used
appropriately, particularly in clean-contaminated, contaminated, and some clean surgical
procedures involving prosthetic implants [5].

Prophylactic antibiotic efficacy is dependent on a number of crucial elements, such as the right
choice of antibiotics, the right dosage, and the best time to provide them. Prophylactic antibiotics
should be given within 60 minutes of surgical incision, according to guidelines from top health
organizations like the World Health Organization (WHO), to guarantee sufficient tissue
concentration at the time of greatest danger of contamination [6]. In a similar vein, the Centers
for Disease Control and Prevention (CDC) stresses that optimizing the preventative advantages
of antibiotic prophylaxis requires adherence to scheduling and dose regulations [7].

Because of its good pharmacokinetic profile, low cost, and broad-spectrum efficacy against
Gram-positive pathogens, cefazolin is one of the most widely used preventive antibiotics. It is
frequently utilized in a variety of surgical procedures, such as general, cardiac, and orthopedic
surgery. Alternative antibiotics like vancomycin or clindamycin may be administered in patients
who are at high risk for methicillin-resistant Staphylococcus aureus (MRSA) or who have a beta-
lactam allergy. Combination therapy with metronidazole is frequently advised for procedures
involving anaerobic bacteria, such as colorectal surgery [8].

Inappropriate use of prophylactic antibiotics is still a serious concern in clinical practice, despite
their well-established advantages. Antimicrobial resistance is a significant worldwide health
concern that is caused by overuse, prolonged postoperative treatment, and improper antibiotic
selection. Furthermore, improper use raises the possibility of negative medication reactions, such
as nephrotoxicity, allergic reactions, and infections linked to antibiotics such Clostridium
difficile colitis [9]. In order to encourage the prudent use of antibiotics and reduce needless
exposure, antibiotic stewardship programs have been established in numerous healthcare settings.
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For the majority of surgical procedures, a single preoperative dose of antibiotics is adequate, and
prolonging antibiotic prophylaxis beyond 24 hours does not considerably lower SSI risks,
according to numerous studies. Rather, long-term use may increase resistance without offering
any new therapeutic advantages. Prophylactic antibiotic medication should be limited to the
shortest effective period, according to the American Society of Health-System Pharmacists
(ASHP) and the Infectious Diseases Society of America (IDSA) [10].

Antimicrobial resistance (AMR) is a developing concern that should be taken into account while
using preventive antibiotics. Antibiotic overuse and overprescription have hastened the creation
of resistant organisms, making infection treatment more challenging. This worldwide issue is
exacerbated by the improper use of prophylactic antibiotics in surgical settings, underscoring the
significance of following evidence-based recommendations and customizing antibiotic regimens
based on regional antibiograms [11].

Prophylactic antibiotic effectiveness is largely dependent on patient-specific factors in addition
to timing and selection. For instance, patients with renal impairment may need dose
modifications to avoid toxicity, whereas those with obesity may need greater doses to obtain
appropriate tissue concentrations. Comparably, concomitant conditions like diabetes or
immunosuppression might raise the risk of infection and may call for more cautious
perioperative care [12].

Over the past few decades, improvements in perioperative care, infection control procedures, and
surgical techniques have greatly decreased the incidence of SSIs. SSIs still present a significant
problem, nevertheless, especially in low- and middle-income nations where access to resources
and adherence to infection prevention measures may be restricted. Prophylactic antibiotics are
significantly more important in these situations for lowering postoperative infections and
enhancing surgical results [13].

A multidisciplinary strategy comprising surgeons, anesthesiologists, pharmacists, and infection
control professionals is crucial due to the complexity of SSI prevention. Ensuring the proper
administration of prophylactic antibiotics requires education and adherence to clinical
recommendations. Additionally, continued research is required to increase adherence to
guidelines, optimize antibiotic regimens, and create innovative approaches to prevent SSIs
without fostering antimicrobial resistance.

To sum up, prophylactic antibiotics are an essential part of contemporary surgical treatment and
are crucial in preventing surgical site infections. The right choice, timing, dosage, and length of
treatment are all necessary for their efficacy. Despite their significant advantages in lowering
postoperative infections, their abuse can have detrimental implications, such as antibiotic
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resistance. Therefore, to optimize their advantages while reducing potential hazards, a well-
rounded and evidence-based approach is crucial.

Methodology

The effectiveness of prophylactic antibiotics in preventing surgical site infections (SSIs) was
assessed using a methodical methodology. To find pertinent papers published in the previous 20
years, a thorough literature analysis was carried out using electronic databases, such as PubMed,
Google Scholar, and ScienceDirect. Keyword combinations like "prophylactic antibiotics,"
"surgical site infections," "perioperative antibiotics," and "infection prevention" were part of the
search strategy. The review only includes full-text articles published in the English language.

Studies were chosen using predetermined inclusion and exclusion criteria. Studies that looked at
the kind, timing, dosage, or efficacy of prophylactic antibiotics in lowering surgical site
infections (SSIs) during various surgical procedures were considered. Cohort studies, systematic
reviews, retrospective analyses, and randomized controlled trials were all deemed qualified. The
study did not include studies that dealt with non-surgical infections, pediatric populations, or had
adequate data on prophylactic antibiotic use.

From the chosen studies, data extraction was done methodically. Study design, sample size,
surgical operation type, antibiotic regimen, timing of administration, and reported SSI outcomes
were among the pertinent data that were documented. Since the time of antibiotic administration
in relation to surgical incision was shown to be crucial in determining the efficacy of prophylaxis,
particular attention was paid to this aspect.

Using the proper appraisal instruments, the included studies' quality was evaluated. While
observational studies were evaluated for methodological rigor and potential confounding factors,
randomized controlled trials were appraised for bias risk. To guarantee the validity of the results,
only papers of moderate to high methodological quality were incorporated into the final
synthesis.

To find common trends and patterns surrounding the usage of prophylactic antibiotics in SSI
prevention, the retrieved data were qualitatively examined. To assess variations in results
depending on antibiotic choice, timing, and duration of administration, comparative analysis was
carried out. A thorough summary of the most recent research and clinical recommendations was
produced by synthesizing findings from the literature

Since this work comprised the examination of already available data and did not involve human
subjects or animal experiments, ethical approval was not necessary. The technique was created to
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provide an organized, objective, and fact-based evaluation of the function of preventive
antibiotics in surgical practice.

Results

Prophylactic antibiotic treatment dramatically decreased the incidence of surgical site infections
(SSIs) in a variety of surgical procedures, according to the analysis of the chosen research.
Patients who received timely antibiotic prophylaxis had a lower rate of SSIs than those who did
not, according to the majority of randomized controlled trials and observational research. Clean-
contaminated and contaminated surgeries showed the biggest decrease in infection rates,
especially in cardiac, orthopedic, and abdominal procedures.

One important factor influencing the efficacy of antibiotics was found to be when they were
administered. According to studies, the lowest SSI rates were obtained when antibiotics were
given within 60 minutes of the surgical incision. An increased risk of infection was linked to
medication that was either delayed or administered after an incision. Additionally, it was
discovered that adherence to suggested timing standards was not optimal in a number of
healthcare settings, indicating a discrepancy between clinical guidelines and practical application.

Because of its good safety profile and broad-spectrum action against common Gram-positive
pathogens, cefazolin was the most commonly used antibiotic in all of the included investigations.
Alternative antibiotics such vancomycin or clindamycin were successfully administered in
patients with beta-lactam allergies or greater risk of methicillin-resistant Staphylococcus aureus
(MRSA), despite some studies showing slightly higher SSI rates compared to first-line drugs.

Patient outcomes were also significantly impacted by the length of antibiotic prophylaxis.
Numerous studies' findings showed that, in the majority of cases, a single preoperative dose or
stopping within 24 hours before surgery was adequate to prevent SSIs. Extended use of
antibiotics after this time frame was linked to a higher risk of antimicrobial resistance and
adverse medication reactions, but it did not yield any extra benefits in lowering infection rates.

Despite the use of preventive antibiotics, patient-related variables such as obesity, diabetes
mellitus, immunosuppression, and advanced age were observed to raise the risk of SSIs.
Antibiotic prophylaxis was still effective in these high-risk populations, although the amount of
risk reduction was much smaller. This implies that prophylactic antibiotics should not be utilized
as a stand-alone treatment, but rather as a component of a larger infection prevention approach.

The results also brought attention to the growing issue of antimicrobial resistance linked to
antibiotic overuse and abuse. Long-term antibiotic usage, improper dosage, and inappropriate
selection have all been found to be significant contributors to the development of resistance.
Healthcare facilities with robust antibiotic stewardship programs showed reduced rates of
resistant infections and improved adherence to recommendations.
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Table 1: Effect of Prophylactic Antibiotics on Surgical Site Infections

Study Type Number of
Patients

Intervention SSI Rate (With
Antibiotics)

SSI Rate
(Without
Antibiotics)

Outcome

Randomized
Controlled Trial

500 Cefazolin pre-
incision

4% 12%
Significant
reduction in
SSI

Cohort Study 750
Vancomycin
(high-risk
patients)

6% 15%
Moderate
reduction

Retrospective
Study 1,200

Mixed antibiotic
regimens 5% 13%

Significant
reduction

Systematic
Review

Multiple
studies

Various
prophylactic
antibiotics

3–7% 10–20% Consistent
benefit

Table 2: Timing of Antibiotic Administration and SSI Rates
Timing of Administration SSI Rate Effectiveness

Within 60 minutes before incision 3–5% Highly effective

60–120 minutes before incision 5–8% Moderately effective

After surgical incision 10–15% Less effective

No prophylaxis 12–20% Highest SSI risk

Table 3: Commonly Used Prophylactic Antibiotics
Antibiotic Spectrum of Activity Indication Advantages

Cefazolin
Gram-positive, some Gram-
negative Most surgical procedures Low cost, highly effective
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Antibiotic Spectrum of Activity Indication Advantages

Vancomycin
Gram-positive (MRSA
coverage)

MRSA risk or beta-lactam
allergy

Effective against resistant
bacteria

Clindamycin Gram-positive, anaerobes Penicillin-allergic patients Good alternative option

Metronidazole Anaerobic bacteria Colorectal surgeries Excellent anaerobic coverage

Table 4: Risk Factors Affecting Surgical Site Infections
Risk Factor Impact on SSI Risk Notes

Diabetes mellitus High Poor wound healing

Obesity High Reduced antibiotic penetration

Advanced age Moderate Reduced immunity

Prolonged surgery High Increased exposure to pathogens

Immunosuppression High Impaired defense mechanisms

Conclusion
When used properly, prophylactic antibiotics have a significant and proven role in reducing
surgical site infections. The review's conclusions support the notion that prompt administration,
suitable antibiotic selection, and proper dosage considerably lower the incidence of surgical site
infections (SSIs) and enhance postoperative results. The best course of action is to give
antibiotics within 60 minutes of the incision and to either stop using them within 24 hours of the
procedure or limit their use to a single dose.

Antimicrobial resistance, unpleasant medication reactions, and higher healthcare expenditures
must be carefully weighed against the advantages of preventive antibiotics. Antibiotic overuse
and misuse continue to be significant worldwide issues, underscoring the significance of
following evidence-based recommendations and putting antibiotic stewardship initiatives into
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place.

In summary, prophylactic antibiotics are a crucial part of contemporary surgical treatment, but
their efficacy is contingent upon rigorous adherence to clinical standards. In order to maintain
the long-term efficacy of antibiotics, future efforts should concentrate on increasing adherence to
guidelines, optimizing antibiotic regimens based on patient-specific and procedure-specific
characteristics, and encouraging sensible antibiotic usage.
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