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Abstract:  
Background: Surgical site infections are one of the most common health care associated infections (HAI) 
observed in health care setting in developing countries. Appropriate antibiotic therapy must be initiated in 
appropriate dose against pathogens most likely to contaminate the surgical site depending upon site of surgery. 
This study was conducted to compare the single dose versus multidose antibiotic therapy on the outcome of clean 
elective surgery. 
Methodology: The present study was conducted as a randomized controlled study on patients undergoing clean 
elective surgeries at Department of General Surgery, RKDF Medical College & Hospital. A total of 216 patients 
were enrolled and divided into two groups of 108 patients each using simple random sampling as single dose and 
multiple dose group.  
Results: None of the patients had fever during the pre-operative period in either group. However, on postoperative 
day 2, 5.6% and 3.7% patients in single dose and multidose group respectively with no statistically significant 
difference between the groups (p>0.05). Postoperative discharge and SSI were noted in 5.6% cases in single dose 
group and 3.7% in multidose group. We documented no significant difference in complications between two 
groups (p>0.05).  
Conclusion: Single dose regimen for prevention of surgical site infection following clean elective surgeries is as 
effective as multiple dose antibiotic prophylaxis. The use of single dose regimen is a cost-effective method as the 
length of hospital stay is like multidose regimen. Long term antibiotic prophylaxis not only increase the cost of 
treatment but also increase the risk of antibiotic resistance.  
Keywords: Surgical site infections, single dose, multiple doses, antimicrobial agent, fever. 
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 infections are one of the most common 
health care associated infections (HAI) observed in 
health care setting in developing countries. SSI has 
been defined as “an infection occurring within the 
30 days of the operative procedure when no implant 
is in place or within a year of procedure if there is an 
implant in-situ. The infection may occur at the site 
of operation or any part of the anatomy that was 
manipulated during an operation. SSI are associated 
with increased morbidity as well as mortality due to 
high risk of complications including need for 
revision surgery, prolonged hospitalization, reduced 
work capacity and productivity, poor quality of life 
and need for antibiotic therapy; sequelae include 
revision surgeries, poor quality of life, prolonged 
antibiotic treatment etc. 

The incidence of SSIs has been documented to range 
from 0.5% to 15% Worldwide. National data is 
registered in Health management Information 
system in India, and according to HMIS data, during 
the year 2019-2020, a total of 1,88,82,734 surgeries 
were carried out in public health facilities and 
among them, SSI was documented in 23,286 people. 

To reduce the risk of surgical site infections, 
adequate sterilization of operation theatre (OT), use 
of autoclave sterilized instruments and linen, short 
duration of procedure, decolonization, carrier 
screening, and maintaining thorough asepsis 
throughout the procedure has been recommended. 
Apart from this, prophylactic antibiotic therapy 
plays an important role in reducing the risk of 
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surgical site infections or postoperative wound 
infections. However, the use of antimicrobials as 
prophylaxis against surgical site infections have 
been associated with emergence of antimicrobial 
resistance. The antibiotic prophylaxis for surgical 
wounds has been defined as the use of antimicrobial 
agents’ post-surgery to prevent the risk of infection 
at the site of surgery. To prevent the surgical site 
infection, clinical practice guidelines have been 
developed jointly by the Infectious Diseases Society 
of America (IDSA), the Infectious  American 
Society of Health-System Pharmacists (ASHP), the 
Society for Healthcare Epidemiology of America 
(SHEA) and the Surgical Infection Society 
(SIS).These guidelines are intended to provide the 
standard uniform approach for the surgeon to 
promote safe, rational and effective use of 
antibiotics to prevent the surgical site infections 
depending upon the current emerging issues and 
reliable clinical evidence. As per these guidelines,  
appropriate antibiotic therapy must be initiated in 
appropriate dose against pathogens most likely to 
contaminate  the  surgical  site depending upon site 
of surgery. These antimicrobial agents must be 
initiated at appropriate time i.e. atleast an hour prior 
to skin incision and must be continued for shortest 
effective period. 

The choice of appropriate antimicrobial therapy 
depends upon certain factors which include safety 
profile of the drug, allergic status of the patients, site 
of surgery, possible contaminating microbial agent, 
susceptibility of the pathogen etc. However, the fear 
of infection following surgery has led to the practice 
of administration of antibiotics for 7 to 10 days even 
in presence of clean wound. Few studies conducted 
in Western countries suggest a single dose of 
prophylactic antibiotic therapy given preoperatively 
reduce the risk of surgical site infection. Such 
studies are lacking in Indian scenario. This study 
was therefore conducted to compare the single dose 
versus multidose antibiotic therapy on the outcome 
of clean elective surgery. 

Methodology 

The present study was conducted as a randomized 
controlled study on patients undergoing clean 
elective surgeries at Department of General Surgery, 
RKDF Medical College & Hospital Bhopal (MP) 
during study period between December 2022 and 
May 2024. All the patients of age >18years to <60 
years and patients undergoing clean elective 
surgery. All patients not willing to participate in the 
study; undergoing emergency surgeries; having 
comorbid conditions for e.g. diabetes, 

immunocompromised states etc. were excluded 
from the study.  

Sample Size: A total of 216 patients undergoing 
clean elective surgery admitted at study area during 
the study period. After obtaining ethical clearance 
from Institute’s ethical committee, all the patients 
willing to participate in the study were included and 
randomized into two group using simple random 
sampling. Using a proforma, detailed data regarding 
the sociodemographic variables, clinical history, 
complaints, diagnosis history of comorbid 
conditions etc. were obtained and documented. All 
the patients were then subjected to detailed clinical 
examination and laboratory workup was done.  
Based upon the clinical findings and investigation, 
diagnosis was made and patients were scheduled for 
elective surgery.  

Randomization: Patients were divided into two 
groups of 108 patients each using simple random 
sampling  

Group A: Single dose group - single dose of 
antimicrobial agent Inj. Cefuroxime intravenously 
in the operating room at the time of the induction of 
anaesthesia.  

Group B: Multiple dose group - cefuroxime 
intravenously in the operating room at the time of 
the induction of anaesthesia and Tab. Supacef for 5 
days postoperatively.  

All the patients were followed up at postoperative 
day 2 and day 5 and vitals, were recorded. WBC 
counts, Differential Leukocyte Count, Post-
operative fever, Surgical site infection, Post-
operative Wound discharge, Wound culture report 
and Duration of Hospital Stay were observed 
postoperatively- 

Statistical Analysis: Data was compiled using 
MsExcel and analysis was performed with the help 
of SPSS software version 20. Quantitative 
continuous data was presented as Mean and SD. 
Two groups were compared using Unpaired Student 
T test. Categorical data was expressed as frequency 
and proportion and two groups were compared using 
Chi-Square test. P value < 0.05 was considered 
statistically significant.  

Results 

This study was conducted on a total of 216 patients 
who underwent clean elective surgery, of them, 108 
patients were given single dose antibiotic whereas 
remaining 108 patients were given multidose 
regimen.

 
Table 1: Comparison of Age Between Two Groups 

Baseline variables Single dose (n=108) Multi-dose (n=108) P value 
n % n % 

Age (years) 1-20  14 13.0 8 7.4 0.478 
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21-30  30 27.8 38 35.2 
31-40 32 29.6 24 22.2 
41-50 26 24.1 24 22.2 
>50 6 5.6 14 13 
Mean±SD 35.13±11.26 36.28±12.79 

Sex Male  64 59.3 72 66.7 0.425 
Female  44 40.7 36 33.3 

Mean age of patients who received single dose and 
multiple dose antibiotic was 35.13±11.26 years and 
36.28±12.79 years respectively. We documented no 

significant difference in age and sex between two 
groups (p>0.05). None of the patients in either group 
had diabetes or were immunocompromised.

 
Table 2: Comparison of Diagnosis and Surgeries Between the Groups 

Diagnosis  Single dose (n=108) Multidose (n=108) 
n % n % 

Hemangioma Excision  4 3.7 0 0.0 
Breast fibroadenoma  24 22.2 14 13.0 
Dermoid cyst  2 1.9 2 1.9 
Epidermoid cyst  4 3.7 0 0.0 
Keloid  0 0.0 2 1.9 
Lipoma  8 7.4 4 3.7 
Neurofibroma of forearm 2 1.9 0 0.0 
Sebaceous cyst 6 5.6 8 7.4 
Cervical canal stenosis Cervical discectomy 2 1.9 2 1.9 
Colloid cyst of thyroid Left hyoid lobectomy 2 1.9 0 0.0 
Colloid goiter  Total thyroidectomy 0 0.0 2 1.9 
Multinodular goiter 0 0.0 2 1.9 
Thyroid nodule Hemithyroidectomy 0 0.0 2 1.9 
Thyroglossal cyst Sistrunck procedure 2 1.9 0 0.0 
Hydrocele  Jaboulay procedure 6 5.6 6 5.6 
Incisional hernia  Hernioplasty/ herniorrha-

phy  
4 3.7 2 1.9 

Inguinal hernia  30 27.8 42 38.9 
Paraumbilical hernia  4 3.7 6 5.6 
Umbilical hernia  2 1.9 4 3.7 
Phimosis Circumcision 2 1.9 2 1.9 
PIVD Lumbar discectomy/ lami-

nectomy 
2 1.9 4 3.7 

Post burn contracture  Burn contracture release 2 1.9 2 1.9 
Squamous cell carcinoma on 
back 

Excision with skin graft-
ing 

0 0.0 2 1.9 

P value 0.798 

We observed no significant difference in diagnosis 
as well as surgeries between single dose and 
multidose groups (p>0.05).Mean duration of 
surgery was 41.9±16.7 minutes in single dose group 

whereas that in multidose group was 42.6±11.4 
minutes and the observed difference was statistically 
insignificant (p>0.05).

 
Table 3: Comparison of Investigations Between the Groups 

Investigations Time Single dose (n=108) Multidose (n=108) P value 
Mean SD Mean SD 

WBC Pre-operative 6711.1 1373.1 6868.5 1270.7 0.538 
Post op day 2 6581.5 1438.4 6609.3 1249.9 0.915 
Post op day 7 6464.8 1111.4 6646.3 953.2 0.364 

Neutrophils Pre-operative 58.7 8.0 59.9 5.7 0.08 
Post op day 2 63.7 6.2 64.4 6.1 0.546 
Post op day 7 61.5 5.0 63.7 6.4 0.046 

Lymphocytes Pre-operative 31.5 5.3 30.4 7.1 0.349 
Post op day 2 29.2 5.6 28.1 6.1 0.348 
Post op day 7 30.3 4.7 29.1 4.3 0.174 
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We documented no significant difference in CBC findings between two groups preoperatively as well as 
postoperatively (p>0.05).

 
Table 4- Comparison of Post-Operative Complications Between the Groups 

Complications Single dose (n=108) Multidose (n=108) P value 
n % n % 

Fever 6 5.6 4 3.7 0.547 
Post operative discharge 6 5.6 4 3.7 0.647 
Surgical site infection 6 5.6 4 3.7 0.647 
Culture Pseudomonas  2 1.9 0 0.0 0.504 

Staphylococcus aureus 4 3.7 4 3.7 
 
None of the patients had fever during the pre-
operative period in either group. However, on 
postoperative day 2, 5.6% and 3.7% patients in 
single dose and multidose group respectively with 
no statistically significant difference between the 

groups (p>0.05). Postoperative discharge and SSI 
were noted in 5.6% cases in single dose group and 
3.7% in multidose group. We documented no 
significant difference in complications between two 
groups (p>0.05).

  

 
Figure 1: Comparison of postoperative hospital stay between the groups 

 
Mean duration of hospital stay in single dose group 
was 4.31±0.9 days whereas that in multidose group 
was 4.39±0.92 and the observed difference in mean 
duration of postoperative hospital stay was 
statistically insignificant (p>0.05). 

Discussions 

Postoperative surgical site infection is one of the 
most commonly encountered problem following any 
surgical procedure as any breach in the skin or 
mucosa following a surgery may allow the invasion 
of bacteria into the sterile wound site. To prevent 
such infection, prescription of antibiotics in 
postoperative period is a common practice. 
However, there is a controversy regarding the use of 
single dose or multiple dose following surgery to 
prevent the risk of surgical site infections. This study 
aimed to compare the rate of SSI and duration of 
hospital stay in single dose versus multi dose 
antibiotic therapy in clean elective surgery between 
the groups.  

Basant RK et al and Rajan S did a comparative study 
of single dose preoperative antibiotic prophylaxis 
versus five-day conventional postoperative 
antibiotic therapy in patient undergoing elective 
surgical procedure. With the fear of developing 
wound infection after surgery, people used to 
administer antibiotics for a period of 7-10 days even 
in clean and clean-contaminated cases. The authors 
concluded that single dose antibiotic prophylaxis is 
sufficient for clean and clean contaminated surgeries 
because there was no difference found in SSI either 
using single dose pre-operative antibiotic 
prophylaxis or using five days conventional post-
operative antibiotic therapy with the added 
advantage of significant reduction in hospital stay 
and savings in resources. This study aimed to fill that 
lacunae and there by aid the gradual shift away from 
over reliance on antibiotics in prevention of SSI, so 
author can prevent rapid development of resistance 
against antibiotics, prolonged hospital stays, and 
drug induced complication. 
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Chauhan VS et al found that elective laparoscopic 
cholecystectomy (LC) has low risk for post-
operative infectious complications; still most 
clinicians use persistent post-operative prophylactic 
antibiotics out of habit, tradition, or simply as 
defensive practice due to evolving medicolegal 
implications of a large number of surgeries being 
showcased as daycare or next day discharge 
procedures. This randomised prospective trial was 
done to test the need for such prophylaxis in cases of 
elective LC in a rural/semi-urban setting. Post-
operative infectious complications between two 
groups were compared for variables such as age, sex, 
body mass index and bile/stone spillage. There was 
no significant difference in surgical site infection 
rates between the groups for variables such as age, 
sex, body mass index, duration of symptoms .It was 
concluded that single dose of ceftriaxone at the time 
of induction is adequate prophylaxis following 
elective LC even in the rural/semi-urban Indian 
setting and routine continued administration of 
antibiotic should be abandoned as it contributes to 
adverse reactions, drug resistance and unnecessary 
financial burden. 

Satyavani KS et al did a prospective study carried 
out on patients who underwent clean and clean 
contaminated elective general surgical procedures. 
Out of 50 cases of clean contaminated cases 25 were 
given prophylactic and 25 were given empirical 
antibiotic. It was concluded from this study that a 
single dose antibiotic prophylaxis prior to surgery is 
sufficient to prevent postoperative surgical site 
infections in clean and clean contaminated surgeries 
thus preventing adverse outcomes of inadvertent 
antibiotic usage, such as multi-drug resistance and 
drug toxicity, financial burden on the hospital can be 
decreased, work load on junior doctors can be 
reduced.  

Esposito S et al studied that the objective of 
perioperative prophylaxis is to prevent postoperative 
infections, which are the primary cause of morbidity 
and mortality in patients undergoing surgery 
.Furthermore, it has been suggested that the period 
of highest risk may actually be at the end, rather than 
at the beginning, of the operation. Therefore, the 
effect of antimicrobial prophylaxis ideally should 
cover the entire perioperative “period of risk” 
Numerous clinical studies have clearly shown that 
appropriately-timed “single shot” prophylaxis is as 
effective as multiple-dose prophylaxis. This paper 
considered the evolution of this therapeutic 
intervention and reviews the opportunities available 
for antibiotic prophylaxis in surgery, with particular 
attention to the long-acting cephalosporin, 
ceftriaxone. 

The aim of this study  by Tan TL et al was to 
compare the efficacy of a single dose of prophylactic 
antibiotics with that of multiple doses of antibiotics 
for prevention of periprosthetic joint infection (PJI) 

in patients undergoing TJA. Multiple doses did not 
demonstrate any additional benefit for patients with 
a high preoperative risk of PJI (p = 0.136).This study 
supports the notion that the administration of 
additional antibiotics following skin closure may not 
be required for primary TJA, regardless of the 
patient’s preoperative risk of PJI. The findings of 
this large retrospective study highlight the need for 
a randomized, prospective study on which to base 
guidelines. 

Pinto‐Lopes R et al did a systematic review and 
meta‐analysis to assess the optimal regimen for 
antibiotic prophylaxis in caesarean section by 
comparing single versus multiple doses of the same 
intervention. Nonsignificant differences were 
observed between single dose and multiple dose 
antibiotic prophylaxis in the incidence of 
postpartum infectious morbidity .There was 
insufficient evidence to determine whether there is a 
difference between single and multiple dose 
regimens in reducing the incidence of infectious 
morbidity after caesarean section. In our study, SSI 
was noted in 5.6% cases in single dose group and 
3.7% cases in multidose group with no significant 
difference between the two groups (p>0.05) 
indicating the single dose antibiotic is as effective as 
multiple doses of antibiotics in prevention of wound 
site infections following clean surgeries. All these 
cases presented with high grade fever on post 
operative second day along with discharge from the 
wound site. We observed no significant difference 
in the findings of complete blood picture between 
two groups pre-operatively as well as at any 
postoperative day (p>0.05).  

The findings of present study were concordant with 
the findings of Shakya et al, in which the authors 
observed febrile illness following cesarean section 
in 4% cases receiving single dose and 6% cases 
receiving multiple dose of antibiotics with no 
statistically significant difference between the two 
groups (p>0.05).Similarly, Shaheen et al reported 
febrile morbidity in 20% cases in both the groups 
with surgical site infection in 5% cases in single 
dose and group and 6% cases in multidose group 
(p>0.05). Dutt et al  also reported single dose 
antibiotic in clean wound post-surgery to be as 
efficacious to multidose antibiotic in preventing 
surgical site infections Sutariya et al reported the 
postoperative infection rate of 4.4% and 3.3% in 
single dose and multi dose group respectively with 
no significant difference between the groups 
following elective laparoscopic cholecystectomy. 

Similarly, Madhu et al also reported no significant 
difference in the infection rate following tension free 
mesh repair between single dose and multidose 
group (p>0.05). The rate of  surgical site infections 
was statistically similar between single dose and 
multiple dose antibiotic group in a study of Garg et 
al in Herniorrhaphy.[21] Koirala et al also 
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documented no significant difference in surgical site 
infection in patients receiving single dose and 
multidose of antibiotic (p=0.500).Basant et al also 
concluded single dose antibiotic prophylaxis to be as 
sufficient as multiple dose antibiotics for clean as 
well as clean contaminated surgeries. 

In our study, the discharge obtained from the wound 
site was subjected to culture sensitivity and we 
reported staphylococcus aureus in 3.7% cases each 
in both the groups and 1 culture yielded 
pseudomonas in single dose group (p>0.05). 
Tamayo et al reported identical isolation of micro-
organsims from the wound site in both the groups 
and in approximately 86% cases, gram-positive 
cocci were isolated from the wound site.Dutt et al 
also found Staphylococcus, Klebsiella and E Coli in 
patients developing surgical site infections 
following clean elective surgery. 

Mean duration of hospital stay was statistically 
similar in both the groups with mean length of 
hospital stay of 4.31±0.9 days 4.39±0.92 in single 
and multidose group respectively (p>0.05) in 
present study. The findings of our study were 
supported by the findings of Tamayo et al, in which 
the authors reported no significant difference in 
length of hospital stay between single and multidose 
group following cardiac surgery (p>0.05).The 
length of hospital stay was less than 6 days in 
majority of patients receiving single dose and 
multidose antibiotic prophylaxis with no significant 
difference between the two groups (p>0.05) in a 
study of Shaheen et al.Our study findings were also 
supported by findings of Naser et al, in which the 
duration of hospital stay was comparable between 
patients allocated to single dose and multidose 
antibiotic groups in patients undergoing 
laparoscopic cholecystectomy (p>0.05). 

Limitations of the Study: First, the study was 
conducted on a sample of 108 patients in each 
groups, however, the higher sample size could have 
yielded more accurate results. Second, the patients 
with clean elective surgeries included irrespective of 
the site of the surgery. As the rate of SSI depend 
upon multiple factors such as type of surgery, site of 
incision, the surgical techniques, these factors were 
comparable between the groups, but effect of these 
factors on rate of SSI could not be observed. 

Conclusion 

Single dose regimen for prevention of surgical site 
infection following clean elective surgeries is as 
effective as multiple dose antibiotic prophylaxis. 
The use of single dose regimen is a cost effective 
method as the length of hospital stay is similar to 
multidose regimen. Long term antibiotic 
prophylaxis not only increase the cost of treatment 
but also increase the risk of antibiotic resistance. The 
single dose regimen must be incorporated in routine 
practice to reduce the risk of surgical site infection, 

reduce the unnecessary financial burden on the 
individual.  
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