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 ABSTRACT 
 

Background: Despite significant advances in surgical practice, Surgical Site Infections 
(SSIs) continue to be one of the most common postoperative complications and remain 
the leading cause of patient morbidity, prolonged hospital stay, and increased 
healthcare costs. Preoperative and postoperative use of antibiotics is a key strategy to 
reduce the incidence of SSIs, especially in surgeries. 
Aim: To evaluate the effect of preoperative and postoperative antibiotic usage on the 
risk of surgical site infections in general surgical patients in two tertiary care hospitals 
of Lahore, Pakistan. 
Methodology: A prospective clinical study was carried out from October 2024 to 
December in Jinnah Hospital and Lahore General Hospital Lahore Pakistan. Non 
probability consecutive sampling was used to enroll a total of 100 patients who were 
scheduled or undergoing elective or emergency general surgical procedures. Two 
groups (A, n=50, received preoperative prophylactic antibiotics; B, n=50, received both 
preoperative and postoperative antibiotics) were formed according to antibiotic 
timing. Incidence of SSIs within 30 days post-surgery, clinically and/or microbiologically, 
was the primary outcome. Demographic, comorbidities, type of surgery and duration 
of hospital stay data were also collected. 
Results: Out of 100 patients, 18 developed SSIs. The infection rate for Group A was 
14% (7 of 50) and for Group B, it was 11% (6 of 50). Nevertheless, this difference was 
not statistically significant (p > 0.05). Notably, the SSI prevalence was higher in patients 
with diabetes and in those undergoing emergency surgery, regardless of antibiotic 
strategy. In addition, 5 patients had SSIs despite extended postoperative antibiotic 
coverage, implying limited added benefit and possibly antibiotic overuse. 
Conclusion: Preoperative prophylactic antibiotics did not reduce surgical site infection 
rates, compared to given postoperatively. More emphasis should be placed on 
appropriate timing and antibiotic stewardship than on extended antibiotic use. 
Key words: Antibiotic stewardship protocols, prolonged postoperative, prophylaxis, 
surgical site infection rates 

 

INTRODUCTION 
 

One of the most common and serious postoperative 
complications is surgical site infections (SSIs), which are 
present in up to 20% of all healthcare associated 
infections worldwide7. They play a major role in 
prolongation of hospital stays, increased healthcare costs, 
delayed wound healing, and increased postoperative 
morbidity and mortality8. However, infection control 

strategies are a top clinical priority because in general 
surgical procedures such as clean contaminated or 
contaminated, the SSI risk is notably higher9.Antibiotic 
prophylaxis has been well established as a critical 
intervention to reduce the microbial burden at the 
surgical site in order to reduce the risk of infection. 
Nevertheless, among low and middle income countries 
(LMICs) such as Pakistan, where antibiotic overuse and 
increasing antimicrobial resistance are an ever present 
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issue, the optimal timing and duration of antibiotic 
administration is a source of clinical debate11.  

The World Health Organization (WHO) and Centers 
for Disease Control and Prevention (CDC)’s current 
international guidelines recommend a single prophylactic 
dose of antibiotic given within one hour before the 
surgical incision for most procedures12. However, in real 
world clinical practice, in particular in developing 
countries, prolonged postoperative antibiotic use is still a 
common, yet unsubstantiated practice. In Pakistan, the 
variability in institutional protocols of antibiotics, lack of 
awareness of the evidence based guidelines and fear of 
SSIs dictated by infrastructural constraints have resulted 
in inconsistence of antibiotic usage patterns14. Despite the 
support of many surgeons for extended postoperative 
coverage, there are insufficient data from the local area to 
determine whether such coverage reduces SSIs16.  

In addition, indiscriminate use of broad spectrum 
antibiotics has resulted in a steep rise in multidrug 
resistant organisms that complicate patient outcome and 
burden the healthcare system19. In this prospective 
clinical study, the efficacy of preoperative antibiotic 
prophylaxis alone and pre- and postoperative antibiotic 
was compared in preventing surgical site infections in 
general surgical procedures20. This study is also conducted 
at two major tertiary care hospitals, Jinnah Hospital and 
Lahore General Hospital and aims to produce localized 
evidence to help in rational antibiotic use and guide the 
stewardship programs in surgical practice at Pakistani 
healthcare institutions. 
 

MATERIALS AND METHODS 
 

Study Design: 
From October to December 2024, two major tertiary care 
public hospitals in Lahore, Pakistan (Jinnah Hospital and 
Lahore General Hospital) were the two places wherein 
this prospective observational clinical study took place 
over a period of three months. Both institutions have full 
general surgical departments with high volume of elective 
and emergency surgical procedures which constitute an 
appropriate platform for comparative evaluation. 
 
Study Population and Sampling Technique:  
Non probability consecutive sampling was used to enroll 
the 100 patients who were to undergo general surgical 
procedures. The patients had to be aged 18 years or older 
who were undergoing clean or clean contaminated 
elective or emergency surgeries. Patients were also 
excluded if they had pre-existing infection at the surgical 
site, immunodeficiency, and recent antibiotic use within 
the preceding 72 hours, or if they underwent re-operation 
within the study period. 

Grouping and Intervention: 
The two equal groups of 50 patients each were divided 
according to the antibiotic regimen received: 
 
Group A: 
Received a single dose of intravenous prophylactic 
antibiotic (Cefazolin 1g or equivalent) 30–60 minutes prior 
to skin incision. 
 
Group B: 
Received the same preoperative prophylaxis as Group A, 
but also received postoperative antibiotics (Cefazolin, 1g 
IV q8 hrs) until 48–72 hours post-operative. 

The assignment to groups was based on the 
prevailing antibiotic policy of the surgical team who were 
attending each hospital to make no changes to routine 
care for the study purposes. 
 
Data Collection: 
Structured Performa data collection was used to collect 
data on demographic details (age, sex), comorbidities (e.g. 
diabetes mellitus, hypertension), type of surgical 
procedure (elective vs. emergency), wound classification 
(clean, clean contaminated), duration of surgery and 
length of hospital stay. We performed postoperative 
follow up for 30 days to monitor the development of 
surgical site infections (SSIs) by CDC criteria of localized 
erythema, pain, purulent discharge, wound dehiscence 
and microbiological confirmation if available. 
 

Outcome Measures: 
Incidence of SSI within 30 days postoperatively was 
considered the primary outcome. Other secondary 
outcomes included duration of hospitalization, need for 
re-intervention for the wound, and the effect of 
comorbidities on the development of SSI. 
 
Data Analysis: 
SPSS version 26.0 was used for the entry of the data and 
their analysis. Demographic and clinical variables were 
used in descriptive statistics. The comparison of 
categorical variables (e.g. SSI occurrence) between groups 
was made with the Chi-square test or Fisher’s exact 
depending on the situation. Statistically significant values 
were set to be <0.05. 
 

RESULTS 
 

This study enrolled 100 patients who were undergoing 
general surgical procedures and divided these patients 
into two groups, Group A (30 patients) received 
preoperative antibiotics only and Group B (30 patients) 
received pre- and postoperative antibiotics. Both groups 
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were similar for demographic and clinical characteristics. 
Patients were 41.6 ± 12.3 years of age, 56% of which were 
male. The 32 percent of procedures were emergency 
surgeries and the 68 percent elective surgeries. The 
surgical site infections (SSIs) occurred in 13% of patients 
with 7 (14%) patients in Group A and 6 (12%) patients in 
Group B. SSI rates were not statistically differently 
between the two groups (p = 0.76). Regardless of the 
antibiotic strategy, diabetic patients (25%) and those 
undergoing emergency surgeries (22%) had a higher 
infection rate (Table 1). 

One hundred patients in groups A and B are 
summarized in Table 2 as regards the surgical site 
infection (SSI) outcomes and risk factors. Overall, Group A 

(14%) had slightly higher incidence of SSI than Group B 
(12%), however, the difference was not statistically 
significant (p = 0.76). In both groups, there was an 
increased infection rate among diabetic patients, 
especially in Group A (30%), indicating that diabetes is a 
major risk factor. Both groups had consistent SSI rates of 
18.7% in emergency surgeries as well. However, hospital 
stay was marginally longer in Group B (6.1 days) 
compared to Group A (5.8 days) but was not significant (p 
= 0.41). Group A, which showed Methicillin sensitive 
Staphylococcus aureus while Group B showed Multidrug 
resistant (MDR) Klebsiella pneumoniae, showed the 
growing problem of resistant pathogen even with long 
term antibiotic use (Table 2). 

 
Table 1: Baseline Demographic and Clinical Characteristics of the Study Population (n = 100) 

Parameter Group A (n = 50) Group B (n = 50) p-value 

Mean Age (years) 42.1 ± 11.6 41.2 ± 12.9 0.68 

Gender (Male/Female) 28 / 22 28 / 22 1.00 

Type of Surgery (Elective/Emergency) 34 / 16 34 / 16 1.00 

Diabetes Mellitus 10 (20%) 9 (18%) 0.79 

Hypertension 8 (16%) 11 (22%) 0.42 

Mean Surgery Duration (min) 87.5 ± 25.3 85.8 ± 27.1 0.73 

 
Table 2: Surgical Site Infection (SSI) Outcomes and Risk Factors (n = 100) 

Outcome / Risk Factor Group A (Pre-op only) Group B (Pre + Post-op) p-value 

SSI Incidence 7 (14%) 6 (12%) 0.76 

SSI in Diabetic Patients 3 / 10 (30%) 2 / 9 (22.2%) — 

SSI in Emergency Surgeries 3 / 16 (18.7%) 3 / 16 (18.7%) — 

Mean Hospital Stay (days) 5.8 ± 1.7 6.1 ± 2.0 0.41 

Microbial Culture Positive (from SSI sites) 4 (Methicillin-sensitive S. aureus) 3 (MDR Klebsiella pneumoniae) — 

 

DISCUSSION 
 

Results from this study highlight the complex effect of 
timing of antibiotics on SSIs in general surgical patients. 
The infection rate in both the group of patients receiving 
only preoperative prophylaxis and the group of patients 
who received additional postoperative antibiotics was 
low, but the difference was not statistically significant2. 
This concurs with the findings of a number of randomized 
controlled trials and meta-analyses that single dose 
preoperative antibiotic has been shown to reduce the risk 
of SSIs in a large majority of clean and clean contaminated 
surgeries4. 

The infection rates of 14% in the preoperative only 
group and 11% in the extended antibiotic group may 
represent a marginal benefit, which should be critically 
evaluated in terms of the possible broader implications of 
cost, risk of antibiotic related adverse effect, emergence 
of resistant organism5. In fact, 5 patients in the 
postoperative group developed SSIs even with extended 
antibiotic coverage, suggesting that prolonged prophylaxis 
does not ensure protection and may reflect other causes 

including inappropriate wound care, aseptic failure, host 
factors such as immunocompromised and diabetes 
mellitus15. 

However, the highest prevalence of SSIs was among 
diabetic and emergency surgery patients in both groups. 
This demonstrates the complex etiopathogenesis of SSIs 
and the need to focus on comorbidities and perioperative 
glucose control, instead of antibiotics alone for 
prevention of infection16. In addition, the additional 
benefit of postoperative antibiotics is likely to be minimal 
in settings where surgical sterility and discipline are 
maintained intraoperatively. In line with these global 
guidelines, CDC and WHO strongly recommend against 
routine postoperative antibiotic use for more than 24 
hours because it does not provide benefit and may lead to 
increased resistance17. However, despite this, our study 
sites continue to rely heavily on extended antibiotic 
regimens, indicative of prevailing clinical habits, medico-
legal anxiety and infrastructural difficulties18. 

This study is an important call for evidence-based 
stewardship in the context of Pakistan’s escalating burden 
of antibiotic resistance. The institutional protocols need 
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to be updated in the line with the international best 
practices and the ongoing medical education should 
emphasize the insignificant role of postoperative 
antibiotics in the prevention of SSIs. Furthermore, they 
will be required to implement surveillance systems that 
will track SSIs and consumption patterns of antibiotics for 
supporting sustainable surgical infection control. 
 

CONCLUSION 
 

This study did not discover a significant decrease in 
surgical site infections with the use of postoperative 
antibiotics to preoperative prophylaxis in general surgery 
patients. These findings also support the rational use of 
antibiotics, the importance of strictly adhering to the 
preoperative timing and aseptic surgical techniques rather 
than prolonged postoperative antibiotic use. There is a 
need to reinforce local antibiotic stewardship protocols to 
reduce resistance and achieve optimal clinical outcomes. 
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