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Introduction 
 

Surgical site infection (SSI) is an infection 

that develops within 30 days after a surgical 

procedure or 1 year if an implant is placed and 

the infection appears to be related to surgery 

(1).These are one of the most common 

healthcare-associated infections (HAIs), 

causing substantial morbidity, with 2–11-fold 

higher mortality(2). Based on the depth of 

infection penetration into the wounds, SSI’s 

are divided into three types – superficial 

incisional, deep incisional, and 

organ/space(3).  
 

Most of the patients do not develop an 

infection at the surgical site due to the 

presence of strong host innate immunity, 

which eliminates the microbial contaminant at 

the surgical site. However, when host defense 

mechanisms fail to remove the microbial 

contamination compounded by large 
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Surgical site infection (SSI) is defined as an infection that develops within 30 days 

of surgery at the incision site. They are the second most common nosocomial 

infections causing significant morbidity, prolonged hospitalization, and death. To 

study the bacteriological profile of surgical site infections and their antibiogram. 

This is a study carried out in patients who underwent surgery from January 2018 

to December 2018 in Obstetrics and Gynecology, General Surgery and 

Orthopaedic departments in Government general hospital, Kurnool. Culture, 

identification, and Antibiotic Susceptibility testing were performed using standard 

techniques. A total of 126 surgical wound samples were included in the study. 70 

(55.5%) were culture positive. The infection was found to be higher in females of 

20-60 years age group than in males. The most commonly isolated pathogens were 

Klebsiella (35.7%) followed by Staphylococcus aureus (25.7%) and Escherichia 

coli(25.7%). Among gram-positive isolates, four strains (22.2%) were Methicillin-

resistant, and eight strains (18.6%) were ESBL producers among gram-negative 

isolates. There is a need for optimal perioperative and infection control practices 

to reduce the incidence of SSI’s. 
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inoculum, the virulence of pathogens, all 

together pave the path to the development of 

SSI. Infectious agents causing SSI’s may be 

acquired from exogenous sources or 

endogenous sources. Exogenous sources are 

those external to the patient, such as patient 

care personnel, visitors, patient care 

equipment, medical devices, or the health-care 

environment and endogenous sources are the 

patient’s flora present on skin, nose, mouth, 

gastrointestinal tract, or vagina. 
 

The occurrence of SSI following surgery 

depends on the type of wound (clean, clean-

contaminated, contaminated or dirty), immune 

status of the host, presence or absence of a 

foreign body/prosthesis, and core body 

temperature fluctuations. They have been 

associated with complications such as 

increased readmission rates, increased hospital 

length of stay, enhanced overall costs, and 

increased morbidity and mortality rates(3)(4). 
 

Surveillance data suggest that the types of 

causative organisms associated with SSI have 

not significantly changed over the past 10–15 

years; however, the proportion of different 

types of causative organisms has changed. 

Antimicrobial-resistant organisms are causing 

an increasing proportion of SSIs, and there has 

been a rise in the number of infections caused 

by atypical bacterial and fungal organisms.  
 

These changing proportions have been 

attributed to the increasing acuity of surgical 

patients, the increase in the number of 

immunocompromised patients, and the 

increasing use of broad-spectrum 

antibiotics(5). 
 

This study aims to determine the 

bacteriological profile of SSIs and their 

antimicrobial susceptibility profile at our 

tertiary care center, which would help to 

institute better prophylactic measures and 

appropriate, timely and accurate therapeutic 

measures to reduce the cost of treatment and 

morbidity of the disease. 

Materials and Methods 

 

This was a prospective study conducted from 

January 2018 to December2018 in the 

department of Microbiology in Kurnool 

medical college, Kurnool. 

 

One hundred and twenty-six samples were 

collected from patients in Obstetrics and 

Gynecology, General Surgery and 

Orthopaedic departments who had developed 

post-operative wound infections with purulent 

discharge and clinically diagnosed as 

postoperative sepsis.  
 

Purulent materials were collected on sterile 

commercial cotton swabs aseptically and 

gently to avoid contamination of the 

specimens with normal microbial flora of the 

skin. Specimens were collected before 

redressing and administration of antibiotic 

therapy. Specimens were labeled, kept in a 

thermoflask containing ice and transferred 

immediately to the laboratory for 

bacteriological examination. 

 

A smear was prepared and stained by Gram-

staining for early presumptive diagnosis. The 

samples were inoculated onto Blood agar, 

Macconkey agar by streak method using 

Nichrome loop.The plates were incubated 

overnight at 37℃ for 18-24 hours. 

Identification of colonies was done by cultural 

characteristics and biochemical tests. 

Antimicrobial susceptibility tests were done 

on Mueller- Hinton agar by Kirby Bauerdisk 

diffusion method according to Clinical 

Laboratory Standards Institution (CLSI) 

guidelines(6). 
 

The antibiotics used in the study are depicted 

in table-1. Phenotypic methods were used to 

detect and report methicillin-resistant 

Staphylococcus aureus and extended-spectrum 

beta-lactamases (ESBL)production in Gram-

negative bacteria as per the CLSI 

guidelines(6). 
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Results and Discussion 
 

Out of one hundred and twenty-six samples 

processed, seventy samples (55.5%) were 

culture positive. a Maximum number of 

patients (80.1%) were from 20-60 years of age 

group. Age group-wise distribution is depicted 

in table-2. There was no sex predilection. 

 

Among the 70 isolated aerobic bacteria, 52 

(74.2%) were gram-negative organisms and 18 

(25.7%) were gram-positive organisms. Gram-

negative isolates included, Klebsiella 

pneumoniae (n=25, 35.7%), Escherichia coli 

(n=18,25.7%), Pseudomonas aeruginosa 

(n=8,11.4%), Proteus mirabilis (n=01,1.42%). 

Gram-positive organism included 

Staphylococcus aureus (25.7%). Organisms 

isolated are depicted in table 3. 

 

Antimicrobial susceptibility patterns of 

isolates belonging to genus Staphylococcus (n 

= 18), Enterobacteriaceae family (n = 44), 

nonfermenter Gram-negative Bacilli (n =8), 

are depicted in Figures 1-3, respectively. 

 

In the present study, rate of postoperative 

wound infection was 11.73%, that is similar to 

the other studies conducted in India(7). In 

corroboration with earlier studies, we also 

found that age group, gender, and type of 

surgery are not significant factors in the 

development of SSI. 

 

The most common cause of SSI per our study 

was Klebsiella (35.7%), followed by E. coli 

(25.7%)) and Staphylococcus aureus (25.7%), 

Pseudomonas aeruginosa (11.4%), Proteus 

(1.42%). Elgohari et al., in his Surveillance 

ofSurgical Infections in NHS hospitals in 

England 2013–2014, also reported S. aureus 

(16%) as the most frequent species causing 

SSI(8).He also reported an increasing trend of 

Enterobacteriaceae which accounted for 21% 

SSI in his study. Of the samples collected 

from SSI in the present study, 44.4% were 

culture negative, which suggests other causes 

of SSI such as anaerobic organisms, 

Mycoplasma hominis, or Ureaplasma 

urealyticum which are not looked for 

routinely. Reddy(9),in his work from 

Hyderabad, also reported that up to 30% SSI 

could be labeled as culture negative if the 

organisms as mentioned earlier are not looked 

for specifically. A limitation of the present 

study is that anaerobic organisms were not 

investigated which may have been a cause of 

culture-negative SSI. 

 

The increasing reports of multidrug-resistant 

organisms being isolated from SSI are a cause 

for concern. More than 70%of the isolates 

belonging to Enterobacteriaceae family 

[Figure 1] were resistant to third-generation 

cephalosporins like ceftriaxone, ceftazidime 

and fluoroquinolones.18.6% were 

phenotypically ESBL producers.  

 

High degree (>40%) of resistance was also 

seen against gentamicin, piperacillin-

tazobactam and amoxiclav, thus precluding 

the use of all these drugs as prophylactic and 

therapeutic agents. The spread of these 

organisms or their resistance genes in and 

outside hospital environment is a cause of 

concern. Almost all isolates were susceptible 

to polymyxins. Various Indian and Southeast 

Asian workers have reported similar 

findings(10)(11)(12)(13).  

 

Nonfermenting Gram-negative Bacilli are 

ubiquitous and are notoriously multidrug-

resistant. In the present study [Figure 3], more 

than 50% of isolates were resistant to 

piperacillin-tazobactam, ceftazidime and more 

than 30% were resistant to cefepime, 

ciprofloxacin, and gentamicin. Only 75% were 

susceptible to meropenem, and all the isolates 

were susceptible to colistin. An increase in the 

number of drug-resistant isolates is a global 

problem.  
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Table.1 Antibiotics with disc content 

 

Antibiotics For Gram Positive Bacteria Antibiotics For Gram Negative Bacteria 

Antibiotic Disc Content(µg) Antibiotic  Disc Content(µg) 

Amoxiclav 20/10 Amoxiclav 20/10 

Erytromycin 15 Gentamicin 10 

Clindamycin 2 Ciprofloxacin 5 

Gentamicin 10 Piperacillin+ tazobactum 100/10 

Vancomycin 30 Ceftazidime 30 

Linezolid 10 Ceftazidime+ Clavulanic acid 30/10 

Cefoxitin 30 Ceftriaxone 30 

Doxycycline 30 Imipenem 10 

Teicoplanin 30 Colistin 10 
 

Table.2 Age -group-wise distribution of SSI 

 

Age ( in years) No. of SSI (in %) 

< 20 7.14 

20-60 80.1 

>60 12.6 
 

Table.3 Distribution of various organisms isolated 
 

                            Organism                NUMBER OF SSI (%) 

Klebsiella pneumoniae                           35.7                        

Escherechia coli                           25.7 

Staphylococcus aureus                           25.7 

Pseudomonas aeruginosa                           11.4 

Proteus mirabilis                            1.42 
 

Fig.1 Antimicrobial susceptibility of Staphylococcus aureus 
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Fig.2 Antimicrobial susceptibility of isolates belonging to Enterobacteriaceae family 

 

 
 

Fig.3 Antimicrobial susceptibility of non fermenters 

 

 
 

Injudicious use of antimicrobial agents may 

lead to such a pattern, and we recommend 

combination therapy when such pathogens are 

isolated along with meticulous wound care 

and barrier nursing precautions to avoid the 

spread of these bugs(14). Although Indian 
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workers have reported similar 

findings(13)(12),Europeanworkers reported a 

better susceptibility of >90% toward 

carbapenems(15). 

 

In the present study [Figure 2], 50% isolates 

of Staphylococcus were resistant to penicillin, 

and notably, 22% were cefoxitin (and 

therefore, methicillin) resistant. About 66% 

were resistant to erythromycin with 50% being 

resistant to clindamycinincluding inducible 

resistance. All isolates were susceptible to 

linezolid and vancomycin with 100% 

susceptibility to teicoplanin(13). 

 

The drug susceptibility findings of the present 

study show that antibiotics such as 

fluoroquinolones and third-generation 

cephalosporins would have minimal 

usefulness the prophylaxis or treatment of 

infections caused by Enterobacteriaceae since 

most of the patients receive third-generation 

cephalosporins as prophylactic agents. Non 

fermenters are reported to be highly resistant, 

and due to their ability to survive easily and 

form bio films, infections caused by them are 

challenging to treat(16)(17). It is known that 

peri operative prophylaxis can decrease the 

incidence of wound infection(18).Isolation of 

such multidrug-resistant strains is a cause of 

concern due to a limited repertoire of available 

antimicrobial agents. 

 

There is an alarming increase in infections 

caused by antibiotic-resistant bacteria. Lack of 

uniform antibiotic policy and indiscriminate 

use of antibiotics may have lead to emergence 

of resistant bacterial strains. Based on our 

findings, we recommend a few protocols to be 

followed to prevent and reduce SSI, first – 

hand hygiene and thorough infection control 

protocol to reduce the spread of microbes and 

plasmid-mediated drug resistance, the second 

– antibiotic stewardship and tailor-made 

prophylactic policies based on local 

susceptibility data, the third – maintenance of 

the infrastructure of operation theater and 

wards, and finally – a close collaboration 

between microbiologists and 

surgeons(19)(20). 
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