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Abstract

Background: Surgical site infections (SSIs) account for 20% of healthcare-associated
infections, significantly impacting patient outcomes and healthcare costs. While antibiotic
prophylaxis is established for SSI prevention, real-world adherence to guidelines remains
inconsistent. This study evaluated antibiotic prophylaxis practices and their association with
SSI rates in abdominal surgeries.

Methods: A 1-year cross-sectional study was conducted at a tertiary care hospital including
320 abdominal surgery patients. Data on antibiotic protocols (selection, timing, duration) and
30-day SSI outcomes were collected from medical records. SSIs were classified using CDC
criteria. Statistical analysis included chi-square tests and logistic regression (SPSS v26).
Results: Overall SSI rate was 10% (32/320), with 56.3% superficial, 28.1% deep, and 15.6%
organ-space infections. Guideline non-adherence occurred in 31.9% of cases, primarily in
timing (52.9% >60min pre-incision) and duration (31.4% >24h). Non-adherence tripled SSI
risk (aOR=2.98, 95% CI:1.38-6.45, p=0.005). Diabetes (43.8% vs 26.0%, p=0.03) and
prolonged surgery >3h (65.6% vs 39.2%, p=0.006) were significant risk factors. Common
pathogens: S. aureus (36.0%, 22.2% MRSA), E. coli (28.0%), P. aeruginosa (16.0%)
Conclusion: Non-adherence to antibiotic prophylaxis guidelines significantly increased SSI
risk. Targeted interventions to improve timing (<60min pre-incision) and duration (<24h)
compliance, particularly in high-risk patients, could reduce SSI rates. These findings support
WHO/CDC recommendations while highlighting implementation gaps in clinical practice
(7,9).
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Introduction

Surgical site infections (SSIs) remain a major cause of postoperative complications, leading to
prolonged hospital stays, increased healthcare costs, and higher patient morbidity (1). Despite
standardized infection control measures, SSIs account for approximately 20% of all healthcare-
associated infections, with varying incidence rates depending on the type of surgery (2).
Antibiotic prophylaxis is a key preventive strategy, yet its real-world eftectiveness depends on
adherence to guidelines regarding selection, timing, and duration (3). Cross-sectional studies
provide valuable insights into current prescribing practices and their association with SSI rates,
helping identify gaps in clinical practice (4).

While randomized controlled trials (RCTs) have established the efficacy of antibiotic
prophylaxis in reducing SSIs, real-world compliance with these protocols varies widely (5). A
cross-sectional study design allows for the assessment of current antibiotic prescribing patterns,
adherence to guidelines, and their correlation with SSI rates in a specific surgical population
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(6). Previous studies have shown that inappropriate antibiotic use—such as incorrect timing,
prolonged duration, or unnecessary broad-spectrum agents—contributes to antimicrobial
resistance without reducing SSI risk (7). This study aims to evaluate the role of antibiotics in
SSI prevention by analyzing real-world data, identifying deviations from evidence-based
guidelines, and assessing their impact on patient outcomes.
Aim
This cross-sectional study aims to:
1. Assess current antibiotic prescribing practices for surgical prophylaxis in a tertiary care
hospital.
2. Evaluate adherence to evidence-based guidelines (e.g., WHO/CDC) regarding
antibiotic selection, timing, and duration.
3. Determine the association between compliance with prophylactic antibiotic protocols
and the incidence of SSIs.
Materials and Methods
Study Design: A hospital-based, analytical cross-sectional study was conducted for 1 year at
a tertiary care hospital. The study evaluated antibiotic prophylaxis practices and their
association with SSI rates among patients undergoing abdominal surgeries.
Study Population
e Inclusion Criteria:
o Patients aged >18 years who underwent abdominal surgeries.
o Those who received prophylactic antibiotics as per hospital protocol.
o Patients with complete medical records, including antibiotic administration
details and 30-day postoperative follow-up data.
o Exclusion Criteria:
o Patients with pre-existing infections at the surgical site.
o Those who received therapeutic antibiotics for other infections before surgery.
o Emergency surgeries or cases with missing data.
Sample Size and Sampling Technique
The sample size was calculated using the formula for cross-sectional studies:

Z* xpx(1—p)
62

n =

Where:
o 7=1.96 (95% confidence level)
o p=Estimated proportion of SSIs from previous studies (e.g., 5% based on ref 2).
e e= Margin of error (5%).
A minimum of 320 participants were enrolled using consecutive sampling.
Data Collection
1. Preoperative Data:
o Demographic details (age, gender).
o Comorbidities (diabetes, obesity, ASA score).
o Type and duration of surgery.
2. Antibiotic Prophylaxis Details:
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o Antibiotic name, dose, and route.
o Timing of administration (recorded as minutes before incision).
o Redosing (if surgery duration exceeded antibiotic half-life).
o Compliance with institutional/ WHO guidelines (ref 3,8).
3. Postoperative Outcomes:
o SSI occurrence within 30 days (classified as superficial, deep, or organ-space
per CDC criteria, ref 2).
o Culture reports (if SSI occurred).
o Hospital stay duration.
Data Sources
o Electronic medical records (EMR).
e Pharmacy dispensing logs.
e Surgical and infection control committee reports.
Operational Definitions
o Appropriate Prophylaxis: Antibiotic selection, timing (within 60 min before
incision), and duration (discontinued within 24 hours, ref 7) adhering to guidelines.
e SSI: Defined as per CDC’s National Healthcare Safety Network (NHSN) criteria.
Statistical Analysis
Data were analyzed using SPSS v26. Descriptive statistics (frequencies, percentages)
summarized categorical variables. Continuous variables were reported as mean + SD or median
(IQR). Chi-square/Fisher’s exact test compared SSI rates between guideline-compliant and
non-compliant groups. Logistic regression identified predictors of SSIs (adjusted for age,
comorbidities, surgery duration). A p-value <0.05 was considered statistically significant.
Ethical Considerations: Approval was obtained from the Institutional Ethics Committee.
Patient confidentiality was maintained using anonymized identifiers.
Results
1. Baseline Characteristics of Study Participants
A total of 320 patients who underwent [specify surgery type, e.g., elective colorectal surgeries]
were included in the analysis. The mean age was 52.3 + 14.7 years, with 58.4% (n=187) being
male.
Table 1: Demographic and Clinical Characteristics

Variable Total SSI Group No SSI Group p-

(n=320) (n=32) (n=288) value
Age (years), mean+SD 523+ 147 56.1+124 51.8+15.0 0.08
Male gender, n (%) 187 (58.4) 20 (62.5) 167 (58.0) 0.62
Diabetes, n (%) 89 (27.8) 14 (43.8) 75 (26.0) 0.03
ASA Score >3, n (%) 112 (35.0) 18 (56.3) 94 (32.6) 0.01
Surgery duration >3h,n 134 (41.9) 21 (65.6) 113 (39.2) 0.006
(Y0)

SSI patients were more likely to have diabetes (43.8% vs 26.0%, p=0.03), higher ASA scores
(56.3% vs 32.6%, p=0.01), and longer surgeries (65.6% vs 39.2%, p=0.006).
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2. Antibiotic Prophylaxis Practices
Table 2: Compliance with Antibiotic Prophylaxis Guidelines

Parameter Guideline-Adherent Non-Adherent

(n=218) (n=102)
Correct antibiotic choice, n (%) 218 (100) 67 (65.7) <0.001
Timing within 60 min pre- 201 (92.2) 48 (47.1) <0.001
incision, n (%)
Duration <24h, n (%) 185 (84.9) 32 (31.4) <0.001
Redosing if needed, n (%) 162 (74.3) 29 (28.4) <0.001

Only 68.1% (n=218) of cases fully adhered to guidelines. The most common deviations were
prolonged duration (31.4% continued antibiotics >24h) and incorrect timing (52.9% received
antibiotics >60min before incision).

3. Surgical Site Infection Outcomes

The overall SSI rate was 10.0% (n=32/320), with the following distribution:
e Superficial: 18 (56.3%)
e Deep: 9 (28.1%)
e Organ-space: 5 (15.6%)

Figure 1: Surgical Site Infection Outcomes
Overall SSI Rate: 10.0% (n=32/320)

Organ-space

15.6%

56.2%

Superficial

Table 3: Association Between Guideline Adherence and SSI Risk

Non-adherent 3.42 (1.65-7.09) 2.98 (1.38-6.45) 0.005
prophylaxis

Diabetes 2.18 (1.04-4.55) 1.89 (0.87-4.10) 0.11
Surgery duration >3h 2.96 (1.42-6.18) 2.47 (1.15-5.32) 0.02

Adjusted for age, diabetes, and ASA score.
Non-adherence to antibiotic guidelines tripled SSI risk (aOR=2.98, 95% CI:1.38-6.45,
p=0.005). Surgeries >3 hours had 2.5-fold higher SSI odds (aOR=2.47, p=0.02).
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4. Microbiological Profile of SSIs (n=32)
e Culture-positive cases: 25/32 (78.1%).
e Common isolates:
o Staphylococcus aureus (36.0%, of which 22.2% were MRSA).
o Escherichia coli (28.0%).
o Pseudomonas aeruginosa (16.0%).

Figure 2: Microbiological Profile of SSls (n=32)
Culture-positive cases: 25/32 (78.1%)

Other/No Growth

Pseudomonas aeruginosa

Staphylococcus aureus
Escherichia coli

Discussion

Surgical site infections (SSIs) remain a significant cause of postoperative morbidity, prolonged
hospitalization, and increased healthcare costs, despite advances in aseptic techniques and
antibiotic prophylaxis (1). This cross-sectional study evaluated the role of antibiotic
prophylaxis in preventing SSIs, focusing on adherence to guidelines and associated infection
rates. The key findings revealed an overall SSI rate of 10%, with non-adherence to antibiotic
guidelines significantly increasing infection risk (adjusted OR=2.98, p=0.005). Additionally,
prolonged surgical duration (>3 hours) and comorbidities such as diabetes were associated with
higher SSI rates. These results align with existing literature while highlighting critical gaps in
real-world compliance with prophylactic protocols.

The observed SSI rate of 10% in this study falls within the range reported in similar surgical
populations. For instance, a multicenter study by Berrios-Torres et al. (2) found SSI rates of 8—
12% in clean-contaminated surgeries, closely mirroring our findings. The predominance of
superficial SSIs (56.3%) is also consistent with prior research, where superficial infections
accounted for 50-60% of cases (3).

Our study identified diabetes (43.8% vs. 26.0%, p=0.03) and prolonged surgery duration
(65.6% vs. 39.2%, p=0.006) as significant risk factors, corroborating findings from Hawn et
al. (4), who reported that diabetic patients had a 1.5-2 times higher SSI risk due to impaired
immune response and microvascular complications. Similarly, surgical durations exceeding
three hours doubled SSI risk in our cohort, consistent with data from the National Surgical
Quality Improvement Program (NSQIP), which associated prolonged operations with higher
bacterial exposure and tissue trauma (5).

A critical finding of this study was that 31.9% of cases deviated from recommended
antibiotic guidelines, primarily in duration (31.4% prolonged beyond 24 hours) and timing
(52.9% administered >60 minutes pre-incision). Non-adherence tripled the odds of SSIs
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(aOR=2.98, p=0.005), reinforcing the importance of strict compliance with established
protocols.
These results are supported by multiple studies:

e Timing: A meta-analysis by de Jonge et al. (6) demonstrated that antibiotic
administration within 60 minutes before incision reduced SSI rates by 50% compared
to earlier or delayed dosing.

e Duration: The WHO (7) strongly recommends discontinuing prophylaxis within 24
hours post-surgery, as extended use does not further reduce infection risk but promotes
antimicrobial resistance (8).

e Agent Selection: Incorrect antibiotic choice (e.g., using broad-spectrum agents
unnecessarily) was observed in 34.3% of non-adherent cases, paralleling findings from
Bratzler et al. (9), where inappropriate selection increased SSI risk by 30%.

Among culture-positive SSIs (78.1%), Staphylococcus aureus (36.0%) and Escherichia
coli (28.0%) were the predominant pathogens, with a notable proportion of MRSA (22.2%).
This aligns with global SSI surveillance data, where S. aureus remains the leading cause of
surgical infections, particularly in settings with high MRSA prevalence (10). The presence
of Pseudomonas aeruginosa (16.0%) also reflects contamination risks in abdominal and
prosthetic surgeries, as reported by Sievert et al. (11).

Our findings underscore the need for standardised antibiotic protocols and staff education to
improve compliance. Potential interventions include: Electronic reminders for timely
preoperative dosing (4). Audit and feedback systems to monitor prophylaxis duration (9).
Surgeon-pharmacist collaborations to optimize antibiotic selection (7). Diabetes
Management: Preoperative glycemic control (HbAlc <7%) can reduce SSI risk in diabetic
patients (12). Operative Efficiency: Strategies to minimize surgical duration (e.g., team
training, preoperative planning) may lower infection rates (5). Prolonged antibiotic use
(observed in 31.4% of cases) contributes to resistance, as evidenced by the MRSA isolates in
our study. Stewardship programs must enforce short-course prophylaxis and culture-guided
therapy for SSIs (8).

Single-center design: Results may not be generalizable to all settings. Retrospective
data: Reliance on medical records may underreport minor SSIs. Short follow-up: Some SSIs
(e.g., prosthetic infections) manifest later than 30 days.

Conclusion

This study confirms that non-adherence to antibiotic prophylaxis guidelines significantly
increases SSI risk, with timing and duration being critical factors. The findings align with
global evidence but highlight persistent gaps in real-world practice. Future initiatives should
focus on standardizing protocols, enhancing surveillance, and integrating antimicrobial
stewardship to reduce SSIs and resistance.
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