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A descriptive study was carried out among 100 patients admitted in burns ward in a tertiary care 

hospital, Visakhapatnam over a period of one year from January 2018 to December 2018. The aim of 

the study is to determine the bacterial etiological agents prevalent in burn wound infection and their 

antimicrobial sensitivity pattern. Material methods - A total of 200 swabs were collected from 

patients with burn wound infection and cultured using standard aerobic microbiological techniques. 

Antimicrobial susceptibility testing was done for different agents using Kirby Bauer disc diffusion 

method. Results- out of the 200 swabs cultured from burn wound infections, 190 swabs were culture 

positive and 10 swabs were found to be sterile. The isolation rate was 95%. A predesigned pro-forma 

was made to show variables which include patient occupation, age, sex, percentage of burn, depth of 

the burn, site from where culture was taken, day of the swab taken, and culture report. Culture from 

burn wound infection revealed that Pseudomonas aeruginosa was the most common organism (36%) 

followed by staphylococcus aureus (28.5%) and other organisms include E.coli (8%), Klebsiella sp. 

(21%), Acinetobacter sp. (1.5%). There was a high rate of multi drug resistant organisms. Out of the 

100 swabs taken on the 3rd day of admission i.e. 1st isolate, the most common organism isolated was 

Staphylococcus aureus (27%), followed by Pseudomonas aeruginosa (26%), Klebsiella (22%), 

E.coli (12%), Acinetobacter species (3%). 10 swabs were found to be sterile. Staphylococcus aureus 

was sensitive to Linezolid (100%), Amoxyclave (81%), Clindamycin (88%), Erythromycin (66%), 

Cotrimaxazole (66%), Cefoxitin (77%), Amikacin (12%), and Tetracycline (51%). Gram negative 

isolates were sensitive to Pipercillin+Tazobactam (100%), Meropenem (100%), Cefepime (74%), 

Ceftazidime+Clavulanicacid (100%), Gentamicin (15%), Amikacin (38%), and Cotrimaxazole 

(19%). Out of the 100 culture taken on the 5th day of admission i.e. 2nd isolate the most common 

organism isolated was Pseudomonas aeruginosa (46%), Staphylococcus aureus (30%), Klebsiella sp. 

(20%), E. coli (4%). Gram negative isolates were sensitive to Piperacillin+Tazobactam (100%), 

Meropenem (100%), Ceftazidime+Clavulanicacid (100%), Cefepime (88%), Gentamicin (31%), and 

Amikacin (42%). Staphylococcus aureus was sensitive to Linezolid (100%), Clindamycin (86%), 

Cefoxitin (86%), Amoxyclave (66%), Erythromycin (53%), and Tetracycline (56%). Conclusion-The 

study showed majority of the patients were from the rural area of which female (65%) patients were 

more in number. Collection of appropriate samples for culture before starting of antibiotics helps 

better management of patients along with isolation precautions. Close follow up of patients and 

repeat isolations are necessary for appropriate change in antibiotics. Careful selection of antibiotics 

to control the wound infection is required for proper management of burn wound infection in order 

to help reduce morbidity and mortality. 
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Introduction 
 

Infection remains the leading cause of death 

among patients who are hospitalized for burns. 

Thermal injury destroy the skin barrier and 

make the burn wound the most frequent origin 

of sepsis in these patients [1]. Initially the 

burn area is considered free of microbial 

contamination. The risk of burn wound 

infection is directly proportional to the extent 

of burn and related to impaired resistance. 

Gram positive bacteria heavily colonize the 

wound within 48 hours of injury. Topical 

antimicrobials decrease the bacterial over 

growth. The potentially invasive bacterial 

pathogens derived from patient’s 

gastrointestinal tract and upper respiratory 

tract and hospital environment [1.11]. 

 

Globally burns are considered devastating 

forms of trauma to serious thermal injury. 

Burns could be caused by scalds, thermal, 

electrical, gas and chemical agents [2.3]. 

Patients with serious burn injury require 

immediate specialized care in order to 

minimize bacterial infection which is a major 

cause of morbidity and mortality [4.5]. 

Although in most cases the source of 

contamination is patient’s normal flora or 

exogenous contamination from contaminated 

wound dressing device or from hospital 

environment. Various groups of 

microorganisms have been reported to be 

associated with wound infection [6.7]. A study 

carried out by Patil et al., [7] in India revealed 

that Pseudomonas aeruginosa, Staphylococcus 

aureus, Acinetobacter baumanii, Klebsiella 

pneumonia, Proteus mirabilis, Citrobacter sp,, 

Enterobacter sp., Escherichia coli were 

commonly associated with burn wound 

infection. Antibiotic susceptibility pattern for 

microorganisms isolated from hospitalized 

patients are continuously evolving and this can 

pose a major challenge for clinicians treating 

burn wound victims [8.9.12]. The study was 

conducted to determine microbial profile of 

burn wound infection in respect to age, sex, 

occupation among burn wound injured 

patients in a tertiary care hospital, 

Visakhapatnam. 

 

Materials and Methods 

 

The swabs were taken from the infected areas 

that appeared deep with discharge. The swabs 

were taken on 3rd and 5th day of admission. 

After cleaning properly with normal saline, 

the swabs moistened with sterile saline rubbed 

over the wound surface. The swabs were 

immediately transported to microbiology 

laboratory. In the lab the swabs were cultured 

on to blood agar, MacConkey agar plates and 

incubated at 37⁰C. After overnight incubation 

the colony morphology, color, shape, 

pigmentation examined. A single colony from 

blood agar and MacConkey agar was taken 

and Gram stained and then identified by 

biochemical reaction like IMViC tests and 

sugar fermentation, TSI, urease, oxidase and 

catalase tests were done to identify the 

bacterial species. Antimicrobial susceptibility 

testing was done by suspending individual 

colonies in saline by matching to a turbidity 

equivalent of 0.5 McFarland standard. The 

suspensions were then streaked onto Muller 

Hilton agar plate using sterile swab sticks. The 

antibiotic paper disks were gently but firmly 

placed on the inoculated plates using sterile 

forceps. The plates were incubated at 37⁰C 

overnight and zones of inhibition was 

measured and interpreted according to CLSI 

and EUCAST guidelines [10.11]. The 

antibiotic discs used are 

Piperacillin+Tazobactam, Gentamicin, 

Amikacin, Linezolid, Meropenem, 

Ceftazidime+Clavulanicacid, Cefepime, 

Amoxyclave, Erythromicin, Cotrimaxazole, 

Tetracycline and Clindamycin. 

 

The data obtained from the study were 

analyzed using descriptive statistics generated 

with the help of Microsoft Excel. Quantitative 
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data is analyzed using SPSS version 22. In all 

cases p-value less than 0.005 were considered 

statistically significant. Participation by 

patients was voluntary in accordance with 

Ethics committee guidelines. 

 

Results and Discussion 

 

A total of 200 swabs were taken from patients 

admitted in burn unit over a period of one year 

and were processed to identify bacteriological 

profile and their antimicrobial susceptibility 

pattern. Out of the 200 swabs, 190 swabs 

revealed culture positive, while 10 swabs 

showed sterile. The overall isolation rate was 

95%.The sex ratio showed female(65%) 

preponderance over males (35%).Most of the 

studied group belonged to housewives(48%) 

followed by daily wage laborers (34%). 

Majority of the patients (32%) had more than 

50% of burns. Most of the patients had full 

thickness burn (58%). Most common age 

group involved was between 31-40 years 

(38%). Most of the culture swabs were taken 

from abdomen (65%) followed by back, 

extremities, thorax, and head and neck. 

 

Among the 200 swabs collected in the present 

study, bacterial isolates identified were 72 

Pseudomonas aeruginosa (36%), 57 

Staphylococcus aureus (28.5%), followed by 

42 Klebsiella (21%),16 E.coli (8%), 3 

Acinetobacter (1.5%) and 10 swabs were 

sterile(5%). 

 

All gram negative bacteria were sensitive to 

Piperacillin+Tazobactam, Meropenum, 

Ceftazidime+Clavulanicacid, Cefepime, 

Gentamicin and Staphylococcus aureus was 

sensitive to Linezolid, Clindamycin, 

Amoxyclave, Cefoxitin, Erythromycin, and 

Cotrimaxazole.10 Staphylococcus aureus were 

found to be MRSA strains. 

 

During the study period of one year a total of 

100 patients were taken for study, from them 

200 swabs were collected, the isolation rate is 

95% which is comparable with Vandana et al., 

(91.27%)[13]. The sex ratio showed female 

(65%) preponderance over males (35%) this 

can be attributed to females being exposed to 

household fire while cooking and also suicidal 

and dowry deaths. This finding in burn 

patients correlated with Nazreen A. Siddique 

et al., Gupta et al., Singh et al., [14,15,16]. 

Most of the patients belong to low socio 

economic groups and most of them were from 

rural areas.  

 

The incidence of burns was highest among the 

age group of 31 to 40 years (31%) followed by 

age group 21 to 30 years (24%). In the present 

study most of the patients who developed 

infection had burns of more than 50% TBSA 

therefore the more was the TBSA, the more 

was the risk of colonization and proliferation 

of various bacteria in burn wound. Most 

patients had full thickness burns (55%), most 

cultures were taken were from the abdomen 

(65%).  

 

In the present study we found that the most 

frequent isolates were Pseudomonas 

aeruginosa (36%) followed by Staphylococcus 

aureus (28.5%), Klebsiella (21%), E.coli(8%) 

and Acinetobacter species (1.5%). Similar 

studies conducted by Sewunet et al., [17], 

Biswal et al., and Rajput et al., [18,19.] also 

revealed that Pseudomonas was the most 

predominant organism. Pseudomonas was 

sensitive to antibiotics like Piperacillin+ 

Tazobactam, Meropenem, Ceftazidime+ 

Clavulanicacid, and Cefepime. 

Staphylococcus aureus was sensitive to 

Linezolid, Cefoxitin, Amoxyclave, 

Clindamycin, Erythromycin and 

Cotrimaxazole. We also found that there was a 

change in bacterial flora with time, in the first 

isolates Staphylococcus aureus was the most 

common micro organism isolated while in the 

second isolates, Pseudomonas aeruginosa was 

the predominant one (Fig. 1 and 2; Table 1–4).  
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Table.1 Guidelines for interpreting antimicrobial susceptibility results 

 

Antibiotic Disk Content µg Zone diameter in mm  

  S>=                        R<=                     

Erythromycin 15  >23                          <14 

Amoxycillin+Clavulanicacid 20/10 >18                          <13 

Clindamycin  2 >21                          <14 

Gentamicin 10 >15                          <12 

Amikacin 30 >17                          <14 

Cefoxitin 30 >18                          <14 

Cefepime 30 >25                          <18 

Ceftazidime+Clavulanicacid 30/10 >27                          <20         

Cotrimaxazole 25 >16                          <10 

Linezolid 30 >21                          <20 

Tetracycline 30 >19                          <14         

Meropenem 10 >23                          <15 

Piperacillin+Tazobactam 100/10 >21                           <17 

 

Table.2 First Isolate 3
rd

 Day                                                               Second isolate 5
th

 Day 

 

Organism Number(n)  Organism Number 

(n) 

Staphylococcus aureus 27 Pseudomonas aeruginosa 46 

Pseudomonas aeruginosa 26 Staphylococcus aureus 30 

Klebsiella sp. 22 Klebsiella sp 20 

Escherichia coli 12 Escherichia coli 4 

Sterile 10  

 

 

Table.3 Antibiotic sensitivity pattern of 1
st
 isolate 

 

Gram Positive AK AMC E CL COT CX LZ TE 

Staphylococcus 

aureus n=27 

11/16 22/5 18/9 23/3 18/9 21/6 27 14/13 

Gram Negative G  PIT AK CF MEP CTC COT  

Pseudomonas 

aeruginosa n=26 

3/23 26 12/14 20/6 26 26 5/21  

Klebsiella n=22 6/16 22 8/14 18/4 22 22 3/19  

Escherichia coli n=12 1/11 12 3/9 8/4 12 12 4/8  

Acinetobacter n=3 0 3 1/2 1/2 3 2/1 0  
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Table.4 Antimicrobial susceptibility pattern of 2
nd

 isolate 

 

Gram Positive AK AMC E CL COT CX LZ TE 

Staphylococcus 

aureus n=30 

11/19 20/10 16/14 26/4 14/16 26/4 30 17/13 

Gram Negative G PIT AK CF MEP CTC COT  

Pseudomonas 

aeruginosa 

n=46 

18/28 46 22/24 38/8 46 46 12/34  

Klebsiella n=20 3/17 20 8/12 20 20 20 6/14  

Escherichia coli 

n=4 

1/3 4 0 4 4 4 0  

 
                

Fig.1 
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Fig.2 Change in the role of isolates 

 

 
 

Out of the 200 swabs taken, 10 cultures were 

found to be sterile all of which belong to the 

first isolate which was the similar to the study 

conducted by Vandana et al., [13]. There were 

also changes in the pattern of bacterial 

sensitivities to the antibiotic studied; the 

second isolates were more sensitive to 

Piperacillin+Tazobactam and Meropenem 

than the first isolates. 

 

Hence frequent evaluation of microbes and 

their antibiotic susceptibility pattern remain 

the urgent need of a burn unit to safe guard the 

patients against the life threatening infections. 

The use of antibiotics should be made 

rotational to get rid of the resistance produced 

in the microbes against common antibiotics. 

 

My study will be helpful in providing useful 

guidelines for choosing effective empirical 

therapy which will have great impact on 

morbidity and mortality of burn patients due 

to bacterial infection or septicemia and also 

hospital environmental microbial flora, their 

sensitivity pattern should be studied in every 

burn unit in order to prevent the emergence of 

multi-drug resistant strains, because of 

indiscriminate use of antibiotics 
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