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ABSTRACT 

Surgical site infections (SSI), one of the most common causes of healthcare associated infections are a common 

complication associated with surgery. The importance of wound infections, in both economic and human terms, 

should not be underestimated. This study aims to find out common bacterial isolate and their antibiotic 

resistance pattern, the incidence of ESBL producers and MRSA in wound infections. Wound swabs from 578 

patients were analyzed in the study. The predominant isolate was found to be Gram positive bacteria than Gram 

negative bacteria.However Staphylococcus aureus was seen as the most common bacterial pathogen followed 

by Klebsiella pneumoniae and Pseudomonas aeruginosa. By employing standard microbiological techniques 

meticulously the causative agents can be isolated and antimicrobial sensitivity can be assessed for proper 

management of wound infection. 
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INTRODUCTION

Surgical site infections (SSI), one of the most 

common causes of healthcare associated infections 

are a common complication associated with surgery, 

with a reported incidence rates of 2-20% [1]. Surgery 

has made great advances in last 3 quarters of this 

century and postoperative wound infection is the 

most common complication faced by surgeon since 

the advent of surgery. The importance of wound 

infections, in both economic and human terms, 

should not be underestimated [2]. In a study on an 

average, patients with an infected wound stay about 

6-10 days more than if the wounds heal without 

infections [3]. A number of local factors such as 

hematomas,  seromas, suture material, poor surgical 

technique, degree of contamination and also age, 

nutrition, hygiene, and other associated diseases play 

an important role in the etiology of Surgical site 

infections. The incidence differs widely between 

surgical procedures, hospitals, patients and between 

surgeons [2,3]. 

The potential wound pathogens are Gram positive 

cocci (Staphylococcus aureus, Streptococcus species, 

Coagulase negative Staphylococcus , Enterococcus 

species), Gram negative bacilli(Escherichia coli, 

Pseudomonas aeruginosa , Klebsiella pneumoniae, 

Proteus species, Enterobacter species), anaerobes 

(Bacteroides, Clostridial species) [4] .Wound 

infections are mostly due to nosocomial pathogens 

that differ from country to country and from hospital 

to another within the same region [5], which remains 

the major source of postoperative morbidity [6]. This 

study aims to find out common bacterial isolate and 

their antibiotic resistance pattern, the incidence of 

ESBL producers and MRSA in wound infections. 
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Methodology :  

This prospective study from January 2017 to 

February 2018 at our institute included a total of 578 

specimens from clinical samples like pus, tissue 

material and discharge from the incised lesions or 

ulcers. They were analyzed for bacteriological profile 

and antimicrobial susceptibility pattern. 

Staphylococcus aureus strains were analyzed for 

MRSA and Enterobacteriaceae isolates obtained were 

analyzed for ESBL production.  

Gram stained preparation was made from one swab 

for provisional diagnosis. The other swab was 

inoculated on blood agar and Mac Conkey agar and 

incubated at 37°C for 48 hours before being reported 

as sterile. Growth on culture plate was identified by 

its colony characters & the battery of standard 

biochemical tests [7]. Antimicrobial sensitivity 

testing was carried out by Kirby-Baeur disk diffusion 

method on Mueller Hinton agar as per CLSI 

guidelines. Methicillin resistance in Staphylococcus 

isolates was tested by cefoxitin disc diffusion 

method. Extended spectrum beta lactamases (ESBL) 

production were detected as per CLSI guidelines [8]. 

Results :  

Wound swabs from 578 patients were analyzed in the 

study. Male patients constituted 246 (49.48%), 

Female patients constituted 292 (50.51%), age ranged 

from 8 years to 80 years. Bacterial isolates were 

found in 328 (56.74%). The isolation rate was 

significantly higher in females (51.21%), compared 

to males (48.78%). The predominant isolates were 

Gram positive bacteria 192 (58.53%). The most 

frequently isolated organisms were Staphylococcus 

aureus 178 (54.26), followed by Klebsiella 

pneumoniae (24.39%), Pseudomonas aeruginosa 44 

(13.41%), Escherichia coli 10 (3.04%), Enterococci 

10 (3.04%), Coagulase negative Staphylococcus 4 

(1.21%), Acinetobacter 2 (0.60%). 

Out of 178 Staphylococus aureus, 50.56% were 

sensitive to amoxycillin, 64.04% were sensitive to 

gentamicin, 56.17% sensitive to ciprofloxacin, 

40.44% were sensitive to erythromycin, 65.16% were 

sensitive to cefotaxime, 40.44% were sensitive to 

cephalexin, 68.53% were sensitive to 

piperacillin/tazobactum, 91.01% were sensitive to 

levofloxacin, 92.13% were sensitive to amikacin, and 

100% sensitive to vancomycin. Cogaulase negative 

Staphylococcus were 100% sensitive to amoxycillin, 

gentamicin, erythromycin, cefotaxime, cephalexin, 

piperacillin/tazobactum, levofloxacin, amikacin 

vancomycin, and 50% sensitive to ciprofloxacin. Out 

of 10 Enterococci, 8 (80%) were sensitive to 

ciprofloxacin, 6 (60%) were sensitive to amikacin, 4 

(40%) were sensitive to gentamicin, erythromycin, 

cefotaxime, cephalexin, levofloxacin and 100% 

sensitive to vancomycin. 

Out of 80 Klebsiella pneumoniae 72 (90%) were 

sensitive to amikacin, 68(85%) were sensitive to 

ciprofloxacin, 20 (25%) were sensitive to cefotaxime, 

10 (12.5%) were sensitive to cephalexin, 40 (50%) 

were sensitive to Piperacillin/tazobactum , 48 (60%) 

were sensitive to imipenem, 36(45%) were sensitive 

to gentamicin. 

Out of 44 Pseudomonas aeruginosa, 36(81.81%) 

were sensitive to amikacin, 26(59.09%) were 

sensitive to ciprofloxacin, 16(36.36%) were sensitive 

to cefotaxime, 12(27.27%) were sensitive to 

cephalexin, 24(54.54%) were sensitive to 

Piperacillin/tazobactum, 44(100%) were sensitive to 

imipenem, 22(50%) were sensitive to gentamicin. 

Out of 20 Escherichia coli , 8(80%) were sensitive to 

amikacin, imipenem, 6(60%) were sensitive to 

ciprofloxacin, 4(40%) were sensitive to cephalexin, 

2(20%) were sensitive to cefotaxime, 

piperacillin/tazobactum gentamicin. Acinetobacter is 

100% sensitive to imipenem and 

piperacillin/tazobactum. 

All the 178 isolates of Staphylococcus aureus were 

screened for Methicillin resistance using oxacillin 

disk (1μg) and out of them  68(38.21%) were found 

to have inhibition zone less than 10mm. The MRSA 

isolates were resistant to Amoxycillin(84.4%), 

Gentamicin(47.3%),Ciprofloxacin(41.7%),Erythromy

cin(48.4%),Cefotaxime (66.7%),Cephalexin(75%), 

Piperacillin/tazobactum(72.3%), Amikacin(5.6%) 

Levofloxacin (2.8%) but not resistant to vancomycin. 

Out of 90 Enterobacteriaceae isolates 38 (42.22%) 

found to be ESBL producers by screening method 

,were subjected to further tests and by all methods 

were confirmed as ESBL producers. Out of 80 

Klebsiella pneumoniae isolates, 34 (42.50%) were 

ESBL producers. Out of 10 Escherichia coli isolates, 

4 (40%) were ESBL producers. 

Discussion :  
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Despite advances, management of surgical site 

infection is a big challenge. Hospitals serve as a 

reservoir for SSIs as they harbor a variety of 

pathogenic microbes [9]. Similar to our study, most 

of the studies in tertiary care centres of Indian setting 

has Staph. aureus as majority player for surgical site 

infection. Data from the national nosocomial 

infections survelliance system [10] reveals that most 

common incisional SSI pathogens are 

Staphylococcus aureus, Enterococcus, 

Enterobacteriaceae, Pseudomonas aeruginosa . In the 

present study the prevalence of Klebseilla 

pneumoniae in surgical site infections were 

26.92%.Similar results were observed in a study by 

Rezwana haque et al [11]  in which the prevalence of 

Klebsiella pneumoniae were 26.76%. 

The results in contrast to our study were observed in 

a study by Prabhat ranjan [12] et al the prevalence of 

Klebsiella pneumoniae were 16.6%.In a study by 

Jyoti Sonawarne et al [13] the prevelance of 

Klebsiella pneumonia were 14.07% . This shows that 

there is increase in the prevalence of Klebsiella 

pneumoniae in the present. 

The antibiotic sensitivity pattern of Staphylococcus 

aureus in our study shows: 45(50.56%) sensitive to 

amoxycillin, 57(64.04%) were sensitive to 

gentamicin, 50(56.17%) sensitive to ciprofloxacin, 

36(40.44%) were sensitive to erythromycin, 

58(65.16%) were sensitive to cefotaxime, 

36(40.44%) were sensitive to cephalexin, 61(68.53%) 

were sensitive to piperacillin/tazobactum, 

81(91.01%) were sensitive to levofloxacin, 

82(92.13%) were sensitive to amikacin. Similar 

results were observed in the study by Sarita yadav et 

al [14]  sensitivity pattern of Staphylococcus aureus 

was 48.31% to erythromycin, 93% to cephalexin. 

MRSA is a major nosocomial pathogen causing 

significant morbidity and mortality [15].The 

important reservoirs of MRSA in 

hospitals/institutions are infected or colonized 

patients and transient hand carriage on the hands of 

health care workers is the predominant mode for 

patient to patient transmission.[15] The percentage of 

MRSA isolated in our study was 40.44% similar 

results were observed . In the study by Arti kapil et al 

[16] the MRSA was 30%. In the study by Shilpa 

arora et al [15] which was 46%. In contrast in the 

study Jyoti Sonawane et al [13] prevalence of MRSA 

was 27.85%. In a study by Hayath Kowner [17], 

MRSA isolated was 21.7%.a study by Srinivasan et 

al [18] 33.33% of staphylococcus isolates was 

identified as MRSA. 

In the study on spectrum of antimicrobial resistance 

among MRSA, ciprofloxacin resistance was as high 

as 90% and Qureshi et al [19] had reported the same 

as 98.9%. In contrast in our study 44% of the strains 

are resistant to ciprofloxacin. Pulimood [20] had 

observed only 8% resistance of MRSA to gentamicin 

as against 44% in our study. Qureshi [19] had 

reported gentamicin resistance of 97.8% which is 

high compared to our study. In our study we obtained 

high percentage of multidrug resistant MRSA 

.Majumder et al [21]  from Assam had reported 

23.2% of the MRSA isolated found to be multidrug 

resistant. Vidhani et al [22] from Delhi reported even 

a higher percentage of multidrug resistant MRSA. 

This variation might be because of several factors 

like efficacy of infection control practices, healthcare 

facilities and antibiotic usage that vary from hospital 

to hospital. The percentage of MDR strains among 

MRSA was found to be in various reports from other 

parts of the country, the burden of such strains has 

ranged from 23.2% to 32% to 63.6%.[21-22]. 

Conclusion :  

The predominant isolate was found to be Gram 

positive bacteria than Gram negative 

bacteria.However Staphylococcus aureus was seen as 

the most common bacterial pathogen followed by 

Klebsiella pneumoniae and Pseudomonas aeruginosa. 

By employing standard microbiological techniques 

meticulously the causative agents can be isolated and 

antimicrobial sensitivity can be assessed for proper 

management of wound infection. Essential infection 

control practices including hand washing by hospital 

personnel and provides better control of antibiotic 

resistant strains. 
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