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Prophylaxis against Surgical Site Infections Using Local 

as Well as Systemic Antibiotics 
 

Article History: Abstract: Objective: To compare the frequency of surgical site 

infection in patients undergoing clean and clean-contaminated 

elective abdominal surgery using combined local and systemic 

antibiotic versus systemic antibiotic alone prophylaxis. Study design: 

It was a Randomized controlled trial. Clinical trial registration 

NCT07478874. Place & duration of the study: Surgical Unit, 

Lahore General Hospital, Lahore, from July to November 2025. 

Methodology: Initially 320 patients were screened. 284 eligible 

patients aged above 18 years scheduled for elective abdominal 

surgeries were randomized into two groups. Group A received 

intravenous cefazolin plus local gentamicin, while Group B received 

intravenous cefazolin alone. Patients were followed for 30 days. 

Surgical site infection was assessed by Southampton wound scoring. 

Data were analyzed using SPSS version 26.  Results: Out of 284 

randomized patients, 191 completed 30-day follow-up. Baseline 

demographic and operative characteristics were comparable between 

groups (all p values > 0.05). Surgical site infection occurred in 9 

(9.2%) patients in Group A and 18 (19.4%) in Group B, showing a 

statistically significant difference (p=0.044). On stratified analysis, a 

significant reduction in surgical site infection was observed only in 

the 36 to 55 years’ age group. Conclusion: Combined local and 

systemic antibiotic prophylaxis reduced surgical site infection more 

effectively than systemic cefazolin alone in clean and clean-

contaminated elective abdominal surgery. 
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INTRODUCTION 
 

Surgical site infection is defined as an infection 

occurring at or near the operative site within 30 days 

of surgery and may involve the superficial incision, 

deep soft tissues, or the organ or space entered during 

the procedure. 1 It remains one of the most frequent 

healthcare-associated infections in surgical practice, 

accounting for nearly one-fifth of hospital-acquired 

infections among surgical patients and representing a 

persistent global problem despite advances in asepsis 

and perioperative care. 2,3 In abdominal surgery, the 

burden is particularly important, with reported rates 

varying according to procedure type and operative 

complexity, and tending to be higher in open and 

high-risk gastrointestinal operations. 4 These 

infections are associated with increased postoperative 

morbidity, prolonged hospitalization, readmission, 

reoperation, excess antimicrobial use, higher 

treatment costs, and increased mortality risk, making 

their prevention a major priority in modern surgical 

care. 5,6 
 

Systemic antibiotic prophylaxis remains the standard 

way to prevent surgical site infections in clean and 

clean-contaminated operations, with cefazolin 

continuing to be the preferred agent in most routine 

procedures because of its efficacy, safety profile, and 

appropriate tissue penetration. 7 To improve local 
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protection, adjunct strategies have been explored in 

which a local or topical antibiotic is added to the 

systemic regimen with the aim of achieving higher 

antimicrobial concentration at the wound and 

reducing early bacterial colonization. 8 However, the 

evidence so far has been mixed. Some studies suggest 

there may be benefits in certain gastrointestinal 

surgeries, but broader reviews have found that the 

added clinical value over standard systemic 

prophylaxis alone is limited or still unclear. 8–10 

Concerns about antibiotic resistance and unnecessary 

antibiotic use also remain important. 11 
 

Surgical site infections remain to impose a significant 

postoperative burden despite advancements in aseptic 

surgical techniques and perioperative care. The need 

for this study was felt because there is no universally 

accepted guideline to support routine use of combined 

local and systemic prophylaxis in these selected 

abdominal surgical procedures. The study was 

important because prophylactic regimens still vary 

among hospitals and surgeons and there is limited 

local evidence in Pakistan comparing local plus 

systemic versus systemic alone as a prophylaxis to 

prevent postoperative surgical site infections selected 

abdominal surgical procedures. The study supports 

rational antibiotic use in developing safer surgical 

practices and decreasing morbidity of patient.  
 

MATERIAL AND METHOD  
 

This randomized controlled trial (NCT07478874) was 

conducted in Surgical Unit I, Lahore General 

Hospital, Lahore, over a period of six months from 

July 2025 to November 2025, after taking institutional 

review board (148 dated: 12-04-2024) and CPSP 

approval. Informed consent was obtained in writing 

prior to study participation. Baseline demographic 

and clinical information, including age, sex, BMI and 

planned surgical procedure, was recorded on a 

structured proforma. 
 

Adult patients aged more than 18-75 years, of either 

gender, who were able to provide informed consent 

and were scheduled for clean or clean-contaminated 

elective surgical procedures, including umbilical 

hernia repair, inguinal hernia repair, non-perforated 

appendectomy, open and laparoscopic 

cholecystectomy, were considered eligible for 

inclusion. Patients with known allergy to cefazolin or 

gentamicin, those who had been using antibiotics for 

more than one week, and those with diabetes mellitus, 

previous surgical site infection, immunocompromised 

status, coronary artery disease, chronic obstructive 

pulmonary disease, or chronic kidney disease were 

excluded from the study. 
 

A total of 284 patients were included, with 142 

patients in each study arm. The sample calculation 

was done using a 5% level of significance, 80% power, 

and the proportion of patients with surgical site 

infections in the combined prophylaxis group and the 

systemic prophylaxis group being 2.5% and 9.5%, 

respectively. 12 Participants were recruited by non-

probability consecutive sampling. Patients were then 

randomized into two groups by lottery method to 

ensure unbiased allocation. 
 

Patients in Group A received combined prophylaxis 

consisting of intravenous cefazolin sodium 1 g given 

as a bolus along with local gentamicin sulphate 80 mg, 

administered intraoperatively by injection into the 

surgical wound. Patients in Group B received only 

intravenous cefazolin sodium 1 g as prophylactic 

systemic antibiotic coverage. Cefazolin was 

administered within 30 to 60 minutes before surgical 

incision.  
 

All patients were observed during hospital stay and 

remained admitted in the surgical ward for 72 hours 

after the procedure, after which they were discharged 

if clinically stable. Follow-up was continued in the 

outpatient department for 30 days after surgery for 

assessment of wound status and detection of surgical 

site infection. Surgical site infection was defined as 

infection occurring within 30 days of the surgical 

procedure and was assessed by the Southampton 

wound scoring system. Grade 0 represented normal 

healing, Grade I normal healing with mild bruising or 

hematoma, Grade II erythema and other signs of 

inflammation, Grade III clear or hemo-serous 

discharge, Grade IV pus, and Grade V deep or severe 

infection with or without tissue breakdown or 

hematoma requiring aspiration. Any grade other than 

0 was considered diagnostic for surgical site infection. 

Any grade other than Grade 0 was considered 

diagnostic of surgical site infection. 

 
Figure 1: Consort flow diagram. 
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Data were entered and analyzed using SPSS version 

26. Quantitative data collected for this study, such as 

age, body mass index, and time taken for surgery, 

were expressed in the form of mean ± standard 

deviation. Similarly, qualitative data collected for this 

study, such as gender and surgical site infection, were 

expressed in the form of frequency and percentage. 

The qualitative data collected for this study were 

compared using the Chi-square test, while 

quantitative data collected for this study were 

compared using the independent t-test. Stratification 

for age, gender, body mass index, and type of surgery 

was performed for this study. Post-stratification 

comparison for surgical site infection for both the 

groups was performed using the Chi-square test or 

Fisher’s exact test, where appropriate. The study 

considered a p-value less than 0.05 to be statistically 

significant. 

 

 

RESULTS  

284 patients were randomized equally to Group A (combined local and systemic antibiotic prophylaxis) and Group 

B (systemic antibiotic prophylaxis alone), with 142 patients in each group. During 30-day, 57 patients were lost to 

follow-up, 26 from Group A and 31 from Group B. Among randomized patients, the baseline factors were 

comparable between groups (all p>0.05) (Table 1).  
 

Table 1. Baseline demographic and operative characteristics of the study groups 

Variable Group A  Group B  MD (95% CI) Test value (t/ χ²) p-value 

Age (years) 45.54 ± 16.64 48.01 ± 15.82 -2.47 (-6.53 to 1.59) -1.197 0.232 

Age category    2.083 0.353 

18-35 years 38 (30.6) 29 (23.4)    

36-55 years 53 (42.7) 54 (43.5)    

56-75 years 33 (26.6) 41 (33.1)    

Gender    0.017 0.898 

Male 71 (57.3) 72 (58.1)    

Female 53 (42.7) 52 (41.9)    

BMI (kg/m²) 27.36 ± 6.62 28.85 ± 6.35 -1.49 (-3.11 to 0.13) -1.811 0.071 

BMI category    1.715 0.634 

Underweight 7 (5.6) 6 (4.8)    

Normal 36 (29.0) 31 (25.0)    

Overweight 51 (41.1) 48 (38.7)    

Obese 30 (24.2) 39 (31.5)    

Type of surgery    1.904 0.753 

Inguinal hernia 

repair 
35 (28.2) 29 (23.4)    

Laparoscopic 

cholecystectomy 
28 (22.6) 36 (29.0)    

Non-perforated 

appendectomy 
26 (21.0) 28 (22.6)    

Open 

cholecystectomy 
21 (16.9) 18 (14.5)    

Umbilical hernia 

repair 
14 (11.3) 13 (10.5)    

Operative time 

(minutes) 
81.53 ± 38.96 89.85 ± 40.24 -8.32 (-18.22 to 1.59) -1.653 0.100 

Lost to follow-up    0.569 0.450 

Yes 26 (21.0) 31 (25.0)    

No 98 (79.0) 93 (75.0)    

 

Surgical site infection occurred in 9 (9.2%) patients in Group A and 18 (19.4%) in Group B (χ²=4.067, p=0.044). 

Southampton Grade 0 healing was recorded in 89 (90.8%) and 75 (80.6%) patients, respectively; score distribution 

was not significantly different (χ²=4.234, p=0.375) (Table 2). 
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Table 2. Comparison of postoperative outcomes between the study groups. (n = 191 Analysed) 

Outcome variable Group A (n=98) Group B (n=93) Test value p-value 

SSI within 30 days   4.067 0.044 

Yes 9 (9.2) 18 (19.4)   

No 89 (90.8) 75 (80.6)   

Southampton wound score    4.234 0.375 

Grade 0 89 (90.8) 75 (80.6)   

Grade 1 4 (4.1) 8 (8.6)   

Grade 2 3 (3.1) 5 (5.4)   

Grade 3 1 (1.0) 3 (3.2)   

Grade 4 1 (1.0) 2 (2.2)   

 

On stratified analysis, a significant reduction in SSI in favor of Group A was observed only in the 36-55 years’ age 

category, where SSI occurred in 2 (4.7%) patients in Group A versus 10 (24.4%) in Group B (χ²=6.678, p=0.010). 

No statistically significant difference was found in the 18-35 years or 56-75 years’ strata. Stratification by gender 

showed lower SSI frequencies in Group A among both males and females, although neither comparison was 

statistically significant. With respect to BMI, the overweight subgroup showed a lower SSI frequency in Group A, 3 

(7.3%) versus 8 (22.2%), but the difference remained non-significant (χ²=3.478, p=0.062) (Table 3).  

 

Table 3: Stratified Analysis of Surgical Site Infection Frequency by Age Category, Gender, BMI Category, and 

Type of Surgery (n = 191 Analysed) 

Stratum Group A 

SSI: n (%) 

Group B 

SSI: n (%) 

p-value† 

A.  By Age Category 

  18–35 years (n = 51) 6 (20.7) 4 (18.2) 1.000 

  36–55 years (n = 84) 2 (4.7) 10 (24.4) 0.010* 

  56–75 years (n = 56) 1 (3.8) 4 (13.3) 0.358 

B.  By Gender 

  Male (n = 113) 6 (10.2) 10 (18.5) 0.204 

  Female (n = 78) 3 (7.7) 8 (20.5) 0.104 

C.  By BMI Category 

  Underweight (<18.5 kg/m²) (n = 9) 1 (20.0) 2 (50.0) 0.524 

  Normal weight (18.5–24.9 kg/m²) (n = 52) 3 (10.7) 4 (16.7) 0.690 

  Overweight (25.0–29.9 kg/m²) (n = 77) 3 (7.3) 8 (22.2) 0.101 

  Obese (≥30.0 kg/m²) (n = 53) 2 (8.3) 4 (13.8) 0.678 

D.  By Type of Surgery 

  Inguinal hernia repair (n = 49) 3 (10.7) 1 (4.8) 0.625 

  Laparoscopic cholecystectomy (n = 50) 4 (18.2) 7 (25.0) 0.734 

  Non-perforated appendectomy (n = 42) 0 (0.0) 2 (9.5) 0.488 

  Open cholecystectomy (n = 29) 1 (6.2) 4 (30.8) 0.144 

  Umbilical hernia repair (n = 21) 1 (9.1) 4 (40.0) 0.149 

DISCUSSION  
 

The present study demonstrated that combined local 

and systemic antibiotic prophylaxis was associated 

with a significantly lower 30-day frequency of surgical 

site infection than systemic prophylaxis alone. 

Surgical site infection occurred in 9.2% of patients 

receiving combined prophylaxis compared with 

19.4% of those receiving systemic cefazolin alone, 

yielding an absolute risk reduction of about 10% and 

indicating a clinically relevant reduction in 

postoperative wound morbidity. This study is 

important because surgical site infections remain a 

significant cause of delayed recovery, increased 

hospital stay, increased wound care, additional 

antibiotic use, and increased cost of treatment. Even 

small reductions in infection rates can result in 

significant improvements in patient recovery and 

efficient use of hospital resources. 5,13 
 

The additional value of local antibiotic application, 

however, has remained uncertain. 14,15 Some 

procedure-specific studies have shown only numerical 

benefit without statistical significance. Hidalgo et al. 

(2024), in elective incisional hernia repair, reported 

SSI in 8.1% of the gentamicin group and 11.1% of the 

saline group (p=0.538), while the RINSE trial found 

no difference between antibiotic irrigation and saline 

in ventral hernia repair, with 30-day SSI rates of 

9.09% and 9.91%, respectively (p=0.836). 16,17 

Similarly, broader evidence syntheses have not 

supported routine topical antibiotic use across all 



                                                  ©2025 European Journal of Clinical Pharmacy; All Rights Reserved 

  

10581 

 

How to Cite: Javed F, Moeen AJ, Kausar A, Iqbal Z, Ahmed S. Prophylaxis against surgical site infections using 

local as well as systemic antibiotics. European Journal of Clinical Pharmacy. 2025. 7(1) 10577-10582 
 

  

   

clean wounds, particularly because benefit appears 

inconsistent across procedures and delivery methods. 
12,18 In another study of hernia repair, surgical site 

infection occurred in three patients in the systemic 

cefazolin group, two patients in the topical gentamicin 

group, and none in the combined prophylaxis group, 

resulting in an overall infection rate of 1.8%. Although 

no infection was observed in the combined 

prophylaxis arm, the overall difference between 

groups was not statistically significant (p=0.285). 19 
 

A biologically plausible explanation nevertheless 

exists for the reduction observed in the present study. 

Local antibiotic administration may produce high 

antimicrobial concentrations at the wound interface 

during the early period of bacterial contamination and 

may supplement systemic prophylaxis in tissues 

where perfusion is limited or dead space is present. At 

the same time, the mixed findings in previous 

literature suggest that any benefit is likely to be 

procedure-specific rather than universal and should 

therefore be interpreted with appropriate caution. 14 

Age, body mass index, and procedure type are 

recognized risk factors of postoperative surgical site 

infection and may influence independently of the 

prophylactic regimen. 4,6 A statistically significant 

reduction in SSI was observed only in patients aged 36 

to 55 years, whereas the younger and older strata did 

not show significant intergroup differences. This 

pattern is biologically probable because advanced age 

is associated with reduced tissue healing capacity, 

impaired immune responsiveness, and a greater 

burden of comorbidity. 20,21 The significant difference 

in this group may be due to the larger sample size 

within the 36 to 55 years age group. Surgical site 

infection frequencies were numerically lower with 

combined prophylaxis in both males and females, 

although sex-stratified differences did not reach 

statistical significance. Likewise, the overweight 

subgroup showed a clinically important but 

statistically non-significant reduction in SSI, which is 

consistent with the recognized adverse effect of 

increased adiposity on tissue perfusion, wound 

closure, and antibiotic tissue penetration. 4,6,20 
 

The several strengths of the study include randomized 

controlled design, baseline comparability of both 

groups, use of standardized Southampton wound 

grading, and follow-up up to 30 days. The limitations 

of this study are that it is a single-center study with 

moderate numbers and loss to follow-up, there are 

small numbers within stratified and procedure-specific 

groups, consideration of co-morbidities, lack of 

antibiotic resistance assessment, and restricted 

generalizability to other surgical populations. The 

recommendations for further study are that there 

should be a larger study with multiple centers and 

evaluation of procedures and that there should be 

longer follow-up and cost-effectiveness analysis. 

 

 

CONCLUSION  
 

This study demonstrated that combined local and 

systemic antibiotic prophylaxis is more effective than 

systemic antibiotic prophylaxis in reducing 

postoperative surgical site infection in patients 

undergoing clean and clean-contaminated elective 

abdominal procedures. The results support the 

potential role of local gentamicin prophylaxis in 

addition to standard systemic prophylaxis in reducing 

surgical site infection.   
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