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Abstract 

Surgical site infections (SSI) are defined as infections occurring within 30 or 90 days after surgical operation or 

within 1 year, if an implant is left in place after procedure and affecting either incision or deep tissues at the 

operation site. SSI is one of the quality indicators of the healthcare system. Due to advent of newer antibiotics 

and emergence of multidrug resistant bacteria, SSI requires reappraisal of the microbiological flora and in vitro 

antibiotic sensitivity pattern. 

Aim: To determine the incidence, aetiology of SSI, and determine their Antibiogram. 

Materials And Methods: Fifty swabs/pus specimens from various types of surgical sites suspected to be 

infected on clinical grounds were collected from the post-operative wards of surgical departments and processed 

in Microbiology laboratory. Isolation and identification of bacterial agents were done as per standard protocols. 

Antimicrobial susceptibility testing was performed by Kirby- Bauer’s disc diffusion method. 

Results: Out of 50 samples, 32 were culture positive. 87.50% showed monomicrobial growth and 12.50% 

showed polymicrobial growth. Analysis of bacterial profile shows, Staphylococcus aureus (27.77%) was the 

predominant isolate followed by Pseudomonas aeruginosa (19.44%) and Escherichia coli (19.44%). 

Antibiogram of gram-positive isolates showed sensitivity to Teicoplanin, Vancomycin, and Linezolid, whereas 

gram negative isolates were sensitive to Meropenem, Piperacillin-tazobactam and Levofloxacin. 

Conclusion: Status of SSI is the main quality indicators of hospital infection control and prevention measures. 

Continuous surveillance on aetiology and antibiogram of SSI is necessary to monitor antimicrobial resistance 

and guide in empirical treatment. 

 

Keywords: Surgical site infection, Antibiogram, Antimicrobial resistance 
 

Introduction 

Surgical site infections are one of the most common 

causes of nosocomial infections and common 

complication associated with surgery 
[1]

. Centre for 

Disease Control and prevention (CDC), Atlanta, 

defines Surgical Site Infection (SSI) as an infection 

occurring within 30 or 90 days after a surgical 

operation or within 1 year if an implant is left in 

place after procedure and affecting either incision or 

deep tissues at the operation site. These infections 

may be superficial infections or deep incisional 

infections involving organ or body space 
[2]

. CDC, 

classified wounds as Class I/Clean, Class II/Clean 

contaminated, Class III/Contaminated, Class 

IV/Dirty-infected 
[2, 3, 4,]

. 

Surgical site infections are responsible for increase in 

the treatment cost, length of hospital stay and 

significant morbidity and mortality. Despite the 

technical advances in infection control and surgical 

practices, SSIs still continue to be a major problem, 

even in hospitals with most modern facilities 
[5]

. 
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Bacteriological studies show that in the recent years, 

there has been a growing prevalence of Gram- 

negative organisms as a cause of serious infections in 

many hospitals. Although properly administered 

antibiotics can reduce postoperative Surgical Site 

Infections (SSI) due to bacterial contamination, 

widespread use of prophylactic broad-spectrum 

antibiotics can lead to emergence of multi-drug 

resistant bacteria. Since initial antibiotic therapy is 

empirical, it is important to know the prevailing 

antibiotic susceptibility patterns of individual 

institutions by routine surveillance 
[6]

.  

SSI is one of the quality indicators of the health care 

system of any hospital. With the increase in incidence 

of nosocomial infections and multi-drug resistance, a 

meticulous and periodic surveillance of various 

hospital acquired infections became mandatory 
[7]

. 

The present study was done to know the status of the 

SSIs in the hospital as it is one of the main quality 

indicators to take Hospital infection control and 

prevention measures. 

Aim:  

Aim of the study the incidence and aetiology of 

Surgical site infections and determine the 

antibiogram of aerobic bacterial isolates. 

Methods:  

The study was conducted in Department of 

Microbiology, Government Medical College, 

Srikakulam for a period of six months from June 

2021 to October 2021. A total number of Fifty 

swabs/pus specimens from various types of surgical 

sites suspected to be infected on clinical grounds 

were collected from the post-operative wards of 

departments of Surgery, Orthopaedics and 

Gynaecology & Obstetrics at Government General 

Hospital, Srikakulam. The study was approved by 

Institutional Ethics Committee. 

Statistical Analysis: 

Data collected was entered into Microsoft Excel- 

2010 version. Descriptive variables will be expressed 

in numbers and percentages. Continuous variables 

will be expressed as means± standard deviation. 

Statistical test- Chi square test will used for analyzing 

qualitative variable and student ‘t’ test for 

quantitative variable. For all statistical purposes, P 

value < 0.05 was considered statistically significant. 

Methodology:  

Under strict aseptic conditions, serous / purulent 

discharge adjacent to sutures was collected using two 

sterile cotton swabs. Pus samples were collected 

using sterile disposable syringes. Samples were 

immediately transported to Laboratory for 

microbiological isolates. 

Processing Of Samples:  

Processing of samples were carried out in the 

Department of Microbiology, Government medical 

college, Srikakulam. All the samples were subjected 

to Gram stain to identify the presence of pus cells, 

morphology of bacilli and bacteriological culture to 

isolate the organisms. Samples were inoculated on 

Nutrient agar, Blood agar, MacConkey’s agar and 

incubated at 37°c for 24hrs. After incubation, 

colonial and cultural characteristics of isolates were 

observed, biochemical tests done for identification 

and documented as per CLSI guidelines
 (8)

. The 

antimicrobial susceptibility testing was done by the 

Kirby Bauer disc diffusion method 
(9)

. MRSA was 

detected using Cefoxitin 30µg disc. ESBL production 

and MBL production in Gram- negative bacteria was 

detected by using Potentiated Disc Diffusion test 

(PDT)(9, 10). The resistance patterns were further 

determined by E-test by interpreting Minimum 

inhibitory concentration (MIC) values (mcg/ml) (9, 

11)

Fig:1 MRSA Detection by Disc Diffusion Method using Cefoxitin disc 

 



Dr. B.S.V.V. Subhashini et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 161-171 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

P
ag

e1
6

3
 

Fig: 2 E-test strip of Vancomycin and Cefoxitin showing MIC of Vancomycin 2mcg/ml.  (VAN- 

Vancomycin; CX- Cefoxitin) 

 

 

Fig: 3 Combined disc test showing enhanced inhibition zone of > 7mm around IPM+ EDTA disc 

indicating MBL positivity. 

 

 

Fig: 4 E -test strip of Meropenem & Meropenem+ EDTA showing MIC of 8mcg/ml & 1mcg/ml 

respectively 

 

Results: 

Out of 50 samples processed 32 (64%) were culture 

positive and 18 (36%) were culture sterile. 27 

samples were collected from General Surgery ward, 

14 from Orthopaedics ward and 9 samples from 

Gynaecology and Obstetrics ward. The study showed 

male predominance 35 (70%). Majority of cases 

(72%) belong to low socio-economic status. The 

highest percentage of culture positivity (46.87%) was 

seen in the age group of 31-45 years. Among all the 
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risk factors, diabetes mellitus (60%) was the 

commonest risk factor followed by anaemia (52%) 

and alcohol consumption (36%). Out of total samples 

collected, 40% were from patients who underwent 

elective surgeries and 60% were from emergency 

surgeries. The study showed the incidence of surgical 

site infections was high in surgeries conducted for 

more than 2 hours (75%). Only 25% of SSIs were 

reported from surgeries conducted for less than 2 

hours. 

In the present study, among the 50 samples, 22 were 

collected from clean contaminated surgeries of which 

15 were culture positive and 17 samples were from 

contaminated surgeries of which 10 were culture 

positive. 8 samples were from clean surgeries of 

which 5 were culture positive and 2 out of 3 samples 

from dirty surgeries showed culture positivity. 3.12% 

of surgical site infections were reported in patients 

who stayed in hospital for less than 5 days and 

discharged soon; whereas about 31.25% of SSIs were 

reported in patients staying in post operative wards 

for more than 25 days.

 

Table 1 : Distribution of Samples & Culture Positivity Based on Type of Surgeries (n = 50) 

Type of surgery Number of cases Number of samples 

showing culture 

positivity 

Percentage of 

culture 

positivity 

Clean 8 5 15.6% 

Clean contaminated 22 15 46.87% 

Contaminated 17 10 31.25 % 

Dirty 3 2 6.25% 

Total 50 32 100 % 

 

In the present study, out of 32 culture positive 

samples, monomicrobial growth was seen in 

(87.50%) and polymicrobial growth in 12.50% 

samples. 28 (77.77%) of isolates were obtained in 

pure culture and 8 (22.22%) of isolates were obtained 

in mixed culture. The total isolates obtained in both 

pure and mixed cultures were 17 (47.22%), gram 

positive isolates and 19 (52.77%), gram negative 

isolates respectively.  

 In the present study, amongst all the bacterial 

isolates, Staphylococcus aureus (27.77%) was the 

predominant isolate followed by Pseudomonas 

aeruginosa (19.44%) and Escherichia coli (19.44%), 

Coagulase Negative Staphylococci (13.88%), 

Klebsiella species (8.33%), Streptococcus species 

(2.77%), Proteus mirabilis (2.77%), Acinetobacter 

species (2.77%) and Enterococcus species (2.77%). 

Polymicrobial growth samples are a mixture of 

Escherichia coli and Staphylococcus aureus was 

isolated in 2 (50%) samples, Pseudomonas 

aeruginosa and Coagulase Negative Staphylococci 

were isolated in 1 (25%), and Klebsiella pneumoniae 

and Staphylococcus aureus was isolated in 1 (25%) 

sample.

 

Table 2 : Distribution of Total (Pure & Mixed) Bacterial Isolates (n=36) 

Organism  Total    Pure    Mixed    

No.  %  No.  %  No.  %  

Staphylococcus aureus 10  27.77%  7  19.44% 3  8.33%  

Pseudomonas aeruginosa 7 19.44%  6  16.66% 1 2.77%  
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Escherichia coli  7 19.44% 5 13.88% 2 5.55% 

Coagulase negative Staphylococci  5  13.88%  4  11.11%  1  2.77%  

Klebsiella pneumoniae  3 8.33%  2  5.55%  1  2.77%  

Streptococcus pyogenes 1 2.77%  1  2.77%  -  -  

Enterococcus faecalis 1 2.77%  1  2.77%  -  -  

Acinetobacter baumannii 1 2.77%  1  2.77%  -  -   

Proteus mirabilis 1 2.77% 1 2.77% - - 

TOTAL  36 100%  28  77.77%   8 22.22%  

 

Among the Gram-positive cocci, Staphylococcus 

aureus was 100% sensitive to Teicoplanin followed 

by Linezolid (90%), Vancomycin (90%), 

Levofloxacin (80%), Azithromycin (70%), Cefoxitin 

(60%), Amoxicillin and Clavulanate (40%), 

Ceftriaxone (40%) and Cefotaxime (30%). Coagulase 

Negative Staphylococci were 100% sensitive to 

Linezolid, Teicoplanin followed by Vancomycin 

(80%), Azithromycin and Levofloxacin (80%), 

Ceftriaxone and Cefoxitin (60%), Ceftazidime (60%), 

Amoxicillin + Clavulanate and Cefotaxime (40%). 

Streptococcus pyogenes and Enterococcus faecalis 

showed 100% sensitive to Vancomycin and 

Linezolid. 

Out of total 10 Staphylococcus aureus isolates, 

4(40%) were Methicillin Resistant Staphylococcus 

aureus (MRSA) and 6(60%) were Methicillin 

Sensitive Staphylococcus aureus (MSSA).

 

Table 3 : Antibiotic Susceptibility Pattern of Gram - Positive Cocci (n=17) 

  LZ TEI VA CX AZM CTX CTR AMC CAZ LE 

Organism 

Staphylococcus 

aureus (n=10) 

9 10 9 

(90%) 

6 

(60%) 

7 

(70%) 

3 

(30%) 

4 

(40%) 

4 

(40%) 

3 

(30%) 

8 

(80%) 

-90% -100% 

Coagulase 

Negative 

Staphylococcus 

5 

(100%) 

5 

(100%) 

4 

(80%) 

3 

(60%) 

4 2 3 

(60%) 

2 3 4 

(n=5) -80% -40% -40% 60%) -80% 

Streptococcus 

pyogenes (n=1) 

1 - 1 - 1 - - _ 1 1 

-100% -100% -100% -100% -100% 
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Enterococcus 

faecalis (n=1) 

1 - 1 - 1 - - - 1 1 

-100% -100% -100% -100% -100% 

NOTE:  LZ - Linezolid, TEI - Teicoplanin, VA - Vancomycin, CX - Cefoxitin, AZM - Azithromycin, CTX - 

Cefotaxime, CTR - Ceftriaxone, AMC - Amoxyclav, CAZ - Ceftazidime, LE – Levofloxacin 

Among the Gram -negative isolates varied antimicrobial susceptibility pattern has been noted. Pseudomonas 

aeruginosa showed 100% sensitivity to Piperacillin+ 

Tazobactam, followed by Ceftazidime + Clavulanic 

acid (85.71%), Levofloxacin (71.40%), Amikacin 

and Tobramycin (57.14%), Cefotaxime and 

Azithromycin (28.75%). All the Pseudomonas 

aeruginosa isolates showed 100% resistance to 

Amoxyclav. Escherichia coli showed 100% 

sensitivity to Piperacillin+ Tazobactam, 85.71% 

sensitivity to Ceftazidime +Clavulanic acid, 

Amikacin and Meropenem.  Among the Klebsiella 

pneumoniae isolates 100% showed sensitivity to 

Piperacillin + Tazobactam and Ceftazidime 

+Clavulanic acid. 100% of Klebsiella pneumoniae 

isolates were resistant to Ceftriaxone. Proteus 

mirabilis isolates were 100% sensitive to Piperacillin 

+ Tazobactam, Ceftazidime +Clavulanic acid, 

Ceftriaxone, Amikacin, Levofloxacin and 

Meropenem. Whereas100% resistance has been noted 

for Amoxyclav, Ceftazidime, Tobramycin, 

Azithromycin and Ciprofloxacin. Acinetobacter 

baumannii showed 100% sensitivity to Piperacillin 

+Tazobactam and Meropenem. Whereas, 100% 

resistance has been reported for Amoxyclav, 

Ceftazidime, Ceftazidime+ clavulanic acid, 

Ceftriaxone, Amikacin, Tobramycin, Azithromycin 

and Levofloxacin 

In the present study, out of total 19 Gram negative 

isolates, Extended Spectrum Beta-Lactamase (ESBL) 

production was seen in 4 (21.05%) isolates, and 

Metallo Beta-Lactamase (MBL) production was seen 

in 3 (15.78%) isolates.

 

Table 4 : Antibiotic Susceptibility Pattern of Gram -Negative Bacilli (n=19) 

Isolate AMC PIT CAZ CAC CTX MRP AK TOB AZM LE 

Pseudomona

s aeruginosa 

(n=7) 

  7 5 6 2 6 4 

(57.14%

) 

4 

(57.14%

) 

2 

(28.57%

) 

5 

(71.4%

) 0 -

100

% 

-

71.40

% 

-

85.71

% 

-

28.57

% 

-

85.71

% 

Escherichia 

coli 

1 

(14.28%

) 

7 5 6 5 6 6 5 2 3 

(n =7) -

100

% 

-

71.40

% 

-

85.71

% 

-

71.40

% 

-

85.71

% 

-85.71% -71.40% -28.57% -

42.85

% 

Klebsiella 

pneumoniae 

(n=3) 

1 3 2 3 0 2 2   1 1 

  -

100

% 

-

66.66

% 

-100% -

66.66

% 

-66.66%   -33.33% -

33.30

% 

-33.33%           2     

            -66.66%     
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Proteus 

mirabilis(n=

1) 

  1 0 1 1 1 1 0 0 1 

0 -

100

% 

-100% -100% -100% -100% -100% 

    1 0 0 0 1 0 0 0 0 

Acinetobacte

r baumannii  

(n=1) 

0 -

100

% 

-100% 

NOTE: AMC - Amoxicillin + Clavulanate, PIT- Piperacillin + Tazobactam, CAZ - Ceftazidime, CAC- 

Ceftazidime + Clavulanate,  

 MRP - Meropenem, CTX - Cefotaxime, CIP - Ciprofloxacin, TOB - Tobramycin, AK - Amikacin, AZM – 

Azithromycin, LE – Levofloxacin 

Discussion: 

Surgical site infections are those infections, occurring 

in the surgical incisions and structures adjacent to the 

wounds exposed during the surgery 
[12]

. Despite the 

advances made in asepsis, antimicrobial drugs, 

sterilisation and operative techniques, SSIs are 

responsible for the increasing cost, morbidity and 

mortality related to surgical operations. Surgical site 

infections are caused by exogenous and endogenous 

microorganisms that enter the operative wound 

during the procedure 
132]

. Predisposing underlying 

conditions for surgical site infections include 

immunosuppression, irradiation, steroid 

administration, diabetes mellitus and malnutrition. 

The risk of infection after surgery depends upon the 

factors including the type and length of surgical 

procedure, age, underlying conditions and previous 

history of the patient, skill of the surgeon, diligence 

with which infection control procedure are applied 

and the type and timing of pre-operative antibiotic 

prophylaxis
 [14]

. 

In the present study, out of the total number of 

samples processed, 64% were culture positive and 

36% were culture sterile. These findings correlated 

with A. Ramesh, et al., (2012)
 [15] 

who reported 66% 

of culture positivity, Jeena Amatya, et al., (2015)
 [16]

 

reported 60.6%. Majority of the samples in the 

present study were obtained from General Surgery 

department followed by orthopaedics department. 

These findings were comparable to Rudratej Patil, et 

al., (2015) 
[17]

 and Hemalatha, et al., (2007) 
[18]

. The 

higher frequency of surgical site infections observed 

in the department of General Surgery could be 

because of higher number of emergency procedures 

conducted in the department. In the present study, out 

of a total of 35 male patients, 65.62% showed culture 

positivity and out of 15 female patients, 34.37% 

showed culture positivity. These findings correlated 

with Arti Jain, et al., (2015) 
[19] 

who reported a 

culture positivity of 66% in males and 34% in 

females. In the present study, the incidence of 

surgical site infections is highest in the working age 

group. Similar preponderance of surgical site 

infections in the advancing age group (> 50 years) 

was observed by Narsinga Rao Bandaru, et al., 

(2012)
 [20]

. In the present study, diabetes mellitus is 

the predominant risk factor in a total of 30 patients; 

diabetes along with hypertension in 15 patients. The 

present study supports the conclusion of Malone, et 

al., (2002) 
[21]

 and Nutanbala, et al., (2005)
 [22]

 that 

diabetes mellitus is the significant pre operative risk 

factor for surgical site infections. In the present 

study, 60% of surgical site infections were reported 

from emergency surgeries and 40% from elective 

surgeries. These findings correlated with Sivasankari 

Selvaraj, et al., (2016)
 [23] 

and Ravinder Reddy, et al., 

(2012)
 [24]

. In the present study, 75% of surgical site 

infections occurred in surgeries of greater than two 

hours duration and only 25% were reported from 

surgeries that were performed in less than two hours 

duration. These findings correlated with Aniruddha, 

et al., (2017) 
[25]

, SP Lilani, et al., (2015)
 [26]

 and 

Moro et al., (2005)
 [27]

. In the present study, 46.87% 

of surgical site infections have been reported from 

clean contaminated surgeries. It correlated with the 

findings of A. Ramesh et al., (2012)
 [15]

 who reported 

40% and Sivasankari Selvaraj, et al., (2016)
 [23]    

who 

reported 53%. In the present study, increased 

incidence of surgical site infections has been 
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identified in patients staying in hospital for up to 7 

days preoperatively with 56.25%. These findings 

correlated with Naveen, et al., (2014)
 [28]

. In the 

present study, the percentage of monomicrobial 

growth was 87.50% which correlated with M. 

Saleem, et al., (2015)
 [22] 

who reported 90.75% of 

monomicrobial growth; Vikrant Negi, et al., (2015)
 [1] 

with 94.7% and Rudratej Patil, et al., (2015)
 [5] 

with 

86%. The percentage of polymicrobial growth in the 

present study was 12.50% which correlated with 

Rudratej Patil, et al., (2015)
 [5] 

with 14%. 

In the present study, amongst the culture positive 

samples, the incidence of Gram -positive cocci in 

pure culture is 36.11%. This finding correlated with 

M. Saleem, et al., (2015)
 [29] 

who reported an 

incidence of 37.3% of Gram -positive cocci and 

Jyothi Sonawane, et al., (2010) 
[11] 

  who reported 

36.48%. In the present study, amongst the culture 

positive samples, the incidence of Gram -negative 

bacilli in pure culture is 41.66%. This finding 

correlated with Kyathi Jain, et al., (2014)
 [28] 

who 

reported an incidence of 32.86% of Gram -negative 

bacilli. Mixed isolates in the present study were 

22.22% of culture positive samples. Therefore, 

amongst all the bacterial isolates combined, 

Staphylococcus aureus was the predominant isolate 

in the present study with an incidence of 27.77%. 

This finding correlated with Jyothi Sonawane, et al., 

(2010)
 [30] 

  who reported an incidence of 29.26% of 

Staphylococcal isolates; Aniruddha, et al., (2017)
 [25] 

who reported 29%. In the present study, 

Pseudomonas aeruginosa was the second most 

predominant isolate with 19.44% of culture 

positivity. This finding correlated with Aniruddha, et 

al., (2017)
 [25] 

who reported an incidence of 19%; M. 

Saleem, et al., (2015)
 [29] 

who reported 18.67%.  

In the present study, Gram positive cocci were mostly 

sensitive to Teicoplanin, Linezolid and Vancomycin 

which correlated with Vikrant Negi et al.,
 [1]

. In the 

present study, Gram negative bacilli were sensitive to 

Piperacillin + Tazobactam, Ceftazidime + Clavulanic 

acid and Meropenem which correlated with M. 

Saleem et al.,
 [29]

. In the present study, among a total 

of 10 Staphylococcal isolates, Methicillin resistance 

was observed in 4 (40%) isolates which correlates 

with study of Kyathi Jain et al., (2014)
 [32] 

who 

reported 48.78% and Rudratej Patil et al., (2015)
 [17] 

who reported 53.9% of MRSA. The chance of post 

operative wounds being infected by MRSA is 

dependent on the duration of surgery, type of surgery 

and the nasal carriage rate among the attending 

personnel. Prompt diagnosis of MRSA infection is, 

therefore, important for patients, health care givers 

and for epidemiological purposes. Among the total 

Gram-negative isolates, in the present study, 

Extended Spectrum Beta-Lactamase (ESBL) 

production was seen in 21.05% and MBL production 

was seen in 15.78% which correlates with Reba 

Kanunga et al., (2015)
 [32]

 and Priya Datta et al., 

(2015)
 [33]

 who reported incidence of 20.5% and 

12.6% respectively. 

Summary And Conclusion 

The present study concludes that surgical site 

infections are high among post-operative cases of 

emergency surgeries. Risk factors like diabetes and 

hypertension are enhancing the morbidity. The 

present study showed that Staphylococcus aureus was 

the most common aerobic bacterial isolate causing 

SSI followed by Pseudomonas aeruginosa. Antibiotic 

susceptibility test showed that Most of Gram-positive 

isolates were sensitive to Teicoplanin, Linezolid, 

Vancomycin, Azithromycin and Amikacin. And most 

of Gram-negative isolates are sensitive to Imipenem, 

Amikacin, Piperacillin+ tazobactam, Ceftazidime + 

clavulanic acid and Levofloxacin. Emergence of beta 

lactamase producers like Pseudomonas, Escherichia 

coli, Klebsiella species and others further worsened 

the condition. Hence, timely reporting of presence of 

ESBL and MBL producing Gram negative bacteria in 

surgical site infections is very essential for reducing 

their incidence. To achieve the goal of prevention of 

multidrug resistant organisms we have to focus on 

the preventive measures including fundamental 

principles of asepsis. Apart from these measures, 

surgical expertise and theatre discipline are also 

essential components against surgical site infections. 

Hospital infection control committee of the hospitals 

need to strengthen the surveillance activities of 

capturing surgical site infections as it is one of the 

quality indicators to take corrective and preventive 

actions to improve the infection control programme. 

They should make recommendations at all levels for 

prevention of surgical site infections. The patients 

undergoing surgery and the hospital staff should be 

screened for colonisation with MRSA to prevent 

surgical site infections and spread of hospital 

acquired infections 
[36]

. Strict adherence to the 
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standardised infection control policies and antibiotic 

policy will decrease the incidence of surgical site 

infections due to hospital acquired multidrug resistant 

microorganisms. Simple measures like Hand hygiene 

recommendations are important to prevent cross 

infection through the colonised hands
 [35]

. The present 

study emphasizes on, working knowledge of the 

prevalent organism, virulence and resistance profile 

and help the infection control practitioner and 

surgeon to treat the infection effectively at the 

earliest and also decreases economic burden due to 

surgical site infections. 

Acknowledgement: 

Iam thankful to Department of Microbiology and the 

Departments of General Surgery, Orthopaedics and 

Obstetrics and Gynaecology for providing support for 

the project from which this paper grew. We 

acknowledge the infrastructure and support of 

Government Medical College and Hospital. 

Disclosure: 

All the authors listed have made a substantial direct 

and intellectual contribution to the work and 

approved it for the publication. 

1. Dr. B.S.V.V. Subhashini* 

2. Dr. B.S.S. Vijaya sri 

3. Dr. T. Sirisha 

4. Dr. A Usha rani 

References: 

1. Vikrant Negi, Shekhar Pal, Deepak Juyal, 

Munesh Kumar Sharma, Neelam Sharma. 

Bacteriological Profile of Surgical Site 

Infections and Their Antibiogram: A Study 

from Resource Constrained Rural Setting of 

Uttarakhand State, India. JCDR.2015; 

Vol.9(10):DC17-DC20. 

2. CDC/NHSN Surveillance Definitions for 

Specific Types of Infections. July 2013; p (1-

90). 

3. Garner JS. CDC guidelines for prevention of 

surgical wound infections, 1985. Supersedes 

guidelines for prevention of surgical wound 

infections published in 1982. (Originally 

published in November 1985). Revised. Infect 

Control 1986; 7:193-200. 

4. Rudratej Patil, Dr.Sneha K.Chunchanur and 

Dr.Nagarathnamma,T.  Bacteriological 

Profile and Antibiogram of Superficial 

Incisional Surgical Site Infections at a 

Tertiary Care Hospital. International Journal 

of Current Research.2015; Vol.7:18566-

18569.  

5. Owens CD, Stoessel K. Surgical site 

infections: epidemiology, microbiology and 

prevention. J Hosp Infect. 2008; 70 (Suppl 

2):3-10.  

6. Evans HL, Sawyer RG. Preventing bacterial 

resistance in surgical patients.            Surg 

Clin North Am 2009; 89(2):501-19. 

7. Jyoti  Sonawane, Narayan Kamath, Rita 

Swaminathan, Kaushal Dosani. Bacterial 

Profile of Surgical Site Infections and Their 

Antibiograms in a Tertiary Care Hospital in 

Navi Mumbai. Bombay Hospital Journal. 

2010; 52(3). 

8. Laboratory methods and Strategies for 

antimicrobial susceptibility testing. Patricia 

M.Tille, Editor. Bailey and Scott's Diagnostic 

Microbiology, 13th ed. New Delhi: Elsevier 

2014.168-92.  

9. CLSI. Performance Standards for 

Antimicrobial Susceptibility Testing CLSI 

document MI00S, 26th edition, Wayne PA: 

Clinical and Laboratory Standards Institute; 

2016. 

10. Performance Standards of Antimicrobial Disc 

Susceptibility Tests, M 100-S22 CLSI Vol. 32 

No.1, Jan 2012. 

11. Mackie & McCartney; “Practical Medical 

Microbiology”, 14th Edition; Edited by J.G. 

Colloe, G. Fraser, B.P. Marmion, Anthony 

Simmons; Churchill Livingstone; Medical 

division of Person Professional Limited; 

2015.  

12. Surgical site infection. Prevention and 

treatment of surgical site infection. NICE 

clinical guideline 74. National institute for 

Health and clinical Excellence. 2008. 

13. Emori TG, Gaynes RP. An overview of 

nosocomial infections, including the role of 



Dr. B.S.V.V. Subhashini et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 161-171 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

P
ag

e1
7

0
 

the microbiology laboratory. Clin Microbiol 

Rev.1993; 6(4):428-42. 

14. Nichols RL.Current strategies for prevention 

of surgical site infections. Curr infect Dis Rep 

2004; 6(6):426-434. 

15. A.Ramesh, Ms.R.Dharini. Surgical site 

infections in a teaching Hospital. Clinico 

Microbiological and Epidemiological profile. 

Int J Biol Med Res.2012; 3(3):2050-2053. 

16. Jeena Amatya  Manish Rijal and Reena 

Baidya. Bacteriological Study of the 

Postoperative Wound Samples and Antibiotic 

Susceptibility Pattern of the Isolates in B&B 

Hospital. JSM Microbiology.2015 ; 

3(1):1019. 

17. Rudratej Patil, Dr.Sneha K.Chunchanur and 

Dr.Nagarathnamma,T.  Bacteriological 

Profile and Antibiogram of Superficial 

Incisional Surgical Site Infections at a 

Tertiary Care Hospital. International Journal 

of Current Research.2015; Vol.7:18566-

18569. 

18. Hemalatha V, Padma M, Sekar U, Vinodh 

TM, Arunkumar AS. Detection of Amp C 

beta lactamases production in Escherichia coli 

& Klebsiella by an inhibitor based method. 

Indian J Med Res. 2007;(126):220-223. 

19. Dr. Arti Jain, Dr.Sunita Bhatawadekar, 

Dr.Meera Modak. Bacteriological Profile of 

Surgical Site Infection From A Tertiary Care 

Hospital, From Western India. Indian Journal 

of Applied Research.2014; Vol.4:2249-555X. 

20. Narasinga Rao Bandaru, Ranga Rao A, 

Vijayananda Prasad K, Rama Murthy 

D.V.S.S. A Prospective Study on the 

Postoperative Wound Infections in a teaching 

hospital of rural set up. Journal of Clinical 

and Diagnostic Research. 2012; Vol-6(7): 

1266- 71. 

21. Malone DI., Genuit T, Tracy JK, Gannon C, 

Napolitano I.M, Surgical site infections, 

analysis of risk factors, J Surg Res 

2002:103,89-95. 

22. Nutunbala N. Goswami, Hiren  R Trivedi, 

Alpesh Puri  P Goswami,Tejas K Patel, CB 

Tripathi.   Antibiotic sensitivity profile of 

bacterial pathogens in postoperative wound 

infections at a tertiary care hospital in 

Gujarat, India. J Pharmaco Pharmacother. 

2011; 2:158-64. 

23. Sivasankari Selvaraj, Thenmozhi Valli Pitchai 

Rathinam, Anitha Chandrahausan, 

Senthamarai Srinivasan, Venugopal 

Venkatesan. A study on the post surgical 

wound infections in a tertiary care hospital in 

Kanchipuram. J.Evolution 

Med.Dent.sci.2016; Vol.05 issue 22:eISSN-

2278-4802,pISSN-2278-4748. 

24. B.Ravinder Reddy, Jhansi Vani, Prashant S. 

Gade, Swapnil V. Kurkure. Trends in Surgical 

site infections in general surgery at a tertiary 

hospital. J Med Allied Sci 2012; 2(1):19-22. 

25. Aniruddha S. Mundhada, SunitaTenpe. A 

study of organisms causing surgical site 

infections and their antimicrobial 

susceptibility in a tertiary care Government 

Hospital. Indian Journal of Pathology and 

Microbiology.2017;IP:123.201.78.111 

26. Lilani SP, Jangale N, Chowdhary A, Daver 

GB. Surgical site infection in clean and clean-

contaminated cases. Indian J Med Microbiol 

2005; 23:249-52. 

27. Moro ML. Morilo F. Tangenti M. Mongardi 

M. Pirazzini MC. Ragni P. Rates of Surgical 

site infection; An international comparison. 

Infect control Hosp Epidemiol 2005; 26: 442-

8. 

28. Naveen Kikkeri Hanumantha Setty, 

Manjunatha Shimoga Nagaraja, Dinesh 

Halumatthigatta Nagappa, Chandrakumar 

Seegekote Giriyaiah, Naveen Ramanagaram 

Gowda, Revathi Devi Mysore Laxmipathy 

Naik. A study on Surgical Site Infections 

(SSI) and associated factors in a Government 

tertiary care teaching hospital in Mysore, 

Karnataka. International Journal of Medicine 

and Public Health. 2014; 4,2:171-175. 

29. M. Saleem, T.V.Subha, R.Balamurugan, 

M.Kaviraj, R.Gopal. Bacterial Profile and 

Antimicrobial Susceptibility Pattern of 

Surgical Site Infections. Indian Journal of 



Dr. B.S.V.V. Subhashini et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 2; March-April 2022; Page No 161-171 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

P
ag

e1
7

1
 

Applied Research.2015; Vol.5, Issue10:ISSN-

2249-555X. 

30. Jyoti  Sonawane, Narayan Kamath, Rita 

Swaminathan, Kaushal Dosani. Bacterial 

Profile of Surgical Site Infections and Their 

Antibiograms in a Tertiary Care Hospital in 

Navi Mumbai. Bombay Hospital Journal. 

2010; 52(3). 

31. Khyati Jain, Nilesh Shyam Chavan, S.M.Jain. 

Bacteriological profile of post-surgical wound 

infection along with special reference to 

MRSA in central India, Indore.  Int J Intg 

Med Sci. 2014; Vol 1(1):9-13. 

32. Reba Kanungo, Aswin.A, Aantha Kumar A, 

Kumar and S.Badrinath. Detection of ESBL 

produces- among surgical wound infections 

and Burns patients in JIPMER. 

IJMM.2000;18 (4):160-165. 

33. PriyaDatta, ArchnaThakkur. Prevalence of 

clinical strains resistant to various beta 

lactams in a Teritiary Care Hospital in India. 

Jpn. J. Infect. Dis.2004; 57:146 – 149. 

34. Garner JS. CDC guidelines for prevention of 

surgical wound infections, 1985. Supersedes 

guidelines for prevention of surgical wound 

infections published in 1982. (Originally 

published in November 1985). Revised. Infect 

Control 1986; 7:193-200. 

35. Nichols RL.Current strategies for prevention 

of surgical site infections. Curr infect Dis Rep 

2004; 6(6):426-434 

36. Karthika Priya.S, Muthulakshmi.K, 

Kamalraj.M. Comparision of Biofilm 

production among MRSA strains isolated 

from Surgical Site Infection. JMSCR.2017; 

Vol.5:18304-18309.

 


