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but burn wound sepsis remains an important infectious 
complication of  burn.2,3 In India, in the year 2013, a total 
of  22,177 (5.9%) deaths and 2391 injuries occurred as a 
result of  some form of  accidents due to fire. Fire accidents 
constituted 5.5% of  the un-natural causes of  accidental 
deaths, of  which 65.7% of  those killed were females who 
out-numbered males (34.3%).4 The most common causes 
of  work-related burns are contacted with chemicals or 
hot liquids, followed by electricity and then molten or hot 
metals.5

The primary insult from a burn is the wound itself, which 
has three characteristic areas of  involvement.6 The first 
associated area of  the wound is the zone of  coagulation 
nearest the heat source and includes dead tissue forming 
the burn eschar. Adjacent to this zone is the second area, 
known as the zone of  stasis, which is viable but at risk 

INTRODUCTION

Injuries and deaths due to burn are a global concern with 
regards to public health, accounting for an estimated 
265,000 deaths annually. The majority of  these occur in 
low- and middle-income countries and almost half  occur 
in the WHO South-East Asia Region.1 Approximately, 
75% of  deaths occur primarily because of  inhalation of  
soot or absorption of  carboxyhemoglobin in the blood, 
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Abstract
Introduction: Burn wound provides an ideal site to bacterial colonization or infection, leading to morbidity and mortality. Early 
identification of infection provides improved management and leads to better prognosis.

Purpose: The aim of this study was to identify the bacteriological profile of burn wounds and their antibiotic susceptibility pattern 
in patients admitted in the burn unit of Bankura Sammilani Medical College. A prospective study was done in the burn unit and 
bacteriology laboratory of the department of microbiology for 6 months.

Methods: Swabs were collected from the wounds of a total of 72 patients admitted in burn unit, after taking a thorough history 
and demographic data. The swabs were inoculated in appropriate culture media, and identification was done following the 
standard procedure.

Results: Pseudomonas aeruginosa (30%) and Staphylococcus aureus (30%) were the most common isolate from burn wounds 
followed by Klebsiella spp. (20%).

Conclusion: The finding of the study will be helpful for identifying the common bacteria causing burn wound infection and also 
to take proper precautions to prevent the emergence of antibiotic-resistant bacteria.
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of  ischemia because of  perfusion defects. The zone of  
hyperemia is the third area, which consists of  relatively 
normal skin with increased blood flow and vasodilatation 
and minimal cellular injury. Overall, the primary concern 
of  burn wound injuries is the moist, protein rich eschar, 
which is an ideal environment for microorganisms, and its 
avascular nature prevents immune cells and systemically 
administered antibiotics from being delivered.7 Typically, 
the burn surface is sterile immediately following thermal 
injury, but after 48 h the wound is colonized with skin 
pathogens that typically reside in sweat glands and hair 
follicles before the burn.8,9

Risk factors for burn wound colonization or infection 
are the size of  the burn wound, i.e., the percentage of  
total body surface area (TBSA) burnt and the duration of  
hospitalization.10,11

Severe burn causes a mechanical disruption of  the skin 
allowing microbes to penetrate to the deeper tissues that 
act as a favorable factor for bacterial multiplication leading 
to infection. The organisms responsible for infections 
in patients with severe burns may be endogenous or 
exogenous and include bacteria, fungus, and viruses which 
can change over time in the individual patient.12

Microorganisms are probably transmitted to the burn 
wound surfaces of  recently admitted patients by the 
hands of  healthcare personnel and by fomites. The 
gastrointestinal tract continues to be a potential reservoir 
for microorganisms that colonize the burn wound surface. 
It is likely that endogenous microorganisms continue to be 
transmitted to burn wound surfaces by feces.13 Nosocomial 
infection rates in burn wounds have been reported from 
77 to 90 infections/100 patients or an incident density of  
32-48 infections/1000 patient-days.14 Improvements in the 
care of  patients who suffer burns, especially initial burn 
shock resuscitation, airway management, burn wound care, 
and infection control practices has resulted in remarkably 
improved survival rates.15 Outcomes appear worse with 
polymicrobial infections.16

Various bacteria can cause infection of  burn wound. 
Historically, Streptococcus pyogenes was the most frequently 
recovered pathogen, but this has been replaced with 
Staphylococcus aureus and Gram-negative pathogens, such as 
Pseudomonas aeruginosa, Klebsiella pneumoniae, and Acinetobacter 
baumannii, with higher resistance profiles as patients stay in 
the hospital longer.17-20

There is no data regarding the bacteriological profile of  
burn wounds and their antibiotic susceptibility pattern 
in Bankura district and surrounding areas of  West 
Bengal. The present study is undertaken to identify 

the bacteriological profile of  burn wounds and their 
antimicrobial susceptibility pattern in patients admitted 
in Bankura Sammilani Medical College. This study will be 
helpful to determine the predominant microorganisms 
causing infection in the burn care units, and the study 
of  their antimicrobial susceptibility pattern will help to 
formulate the antibiotic policy to provide relief, quick 
wound healing, and better management of  the patients.

MATERIALS AND METHODS

This prospective study was done in the burn unit 
and bacteriology laboratory of  the Department of  
Microbiology for a period of  6-months starting from 
1st November 2015 to 30th April 2016. After ethical 
clearance, swabs were collected from a total of  72 patients 
admitted to burn unit. A written informed consent was 
taken from each patient before collecting the swab. The 
patients with pre-existing chronic diseases such as diabetes 
mellitus and tuberculosis were excluded from the study. 
A thorough history was taken regarding the demographic 
data such as age, sex, occupation, address of  the patient, 
and mode of  burn. For each patient, swabs were collected 
on the date of  admission, and after that at 48 h interval for 
the duration of  stay of  the patient, till discharge or death 
of  the patient. The patients, who were dead or discharged 
before 48 h of  admission, were excluded from our study.

After removal of  the bandage, the site of  burn was 
thoroughly washed with normal saline. Remains of  topical 
antibacterial agents used on the wound were washed. 
Sterile cotton swabs were smoothly rolled over the wound 
area aseptically, and the discharge was collected. The 
swabs were immediately transported to the bacteriology 
laboratory in sterile test tubes and inoculated without 
delay on MacConkey agar (HiMedia Laboratories Pvt. Ltd., 
Mumbai) and blood agar, using a sterile loop. After aerobic 
incubation at 37°C for 24 h, the Petri plates were inspected 
for growth of  bacteria in the form of  colonies. Those, 
which showed no colony, were noted down as no growth. 
The media, which showed the appearance of  colonies, 
were processed following the standard bacteriological 
procedures. Colony characteristics of  each type were 
recorded. Gram-staining was done from the colonies, and 
based on the findings of  that, identification of  bacterial 
isolates was done by conventional biochemical tests for 
identification.21

Antimicrobial susceptibility testing of  the bacterial 
isolates was done by disk diffusion technique (using 
Kirby Bauer’s method)22 on Mueller-Hinton agar (MHA) 
(HiMedia Laboratories Pvt. Ltd., Mumbai) as per Clinical 
and Laboratory Standards Institute (CLSI) guidelines.23 
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Inoculum for each isolate was prepared by direct colony 
suspension in nutrient broth, the turbidity of  the broth 
was adjusted to a 0.5 McFarland standard suspension, 
which contains approximately 1-4 × 108 colony-forming 
units/ml. The MHA plates were inoculated and then 
incubated at 37°C for overnight. On the next day, MHA 
plates were examined, the zone of  inhibition was noted 
by measuring with a ruler held against the back of  Petri 
plate and the sensitivity pattern of  the bacterial isolates 
to various antibiotics were noted. Methicillin-resistant 
S. aureus (MRSA) strains were detected by following the 
CLSI guideline.23

The data were tabulated and statistical analyses of  the data 
were done using SPSS Statistics 19.0 (IBM Corp. Released 
2010. IBM SPSS Statistics for Windows, Version 19.0. 
Armonk, NY: IBM Corp.). Qualitative and quantitative data 
were expressed as frequency and percentage. Association 
between two or more qualitative variables was analyzed 
using Chi-square test. A two-sided P < 0.05 was considered 
to be statistically significant.

RESULTS

A total of  136 samples were collected from burn wounds 
of  72 patients. 120 swabs showed growth and 16 swabs 
showed no growth after 24 h of  incubation.

Samples were collected from 55 females (76.4%) who were 
more affected due to burn than that of  males (23.6%), who 
were 17 in number.

Among the patients from whom samples were collected, 
33.3% (24/72) were of  21-30 years age group, 25% (18/72) 
were of  31-40 years age group, and 19.4% (14/72) were of  
11-20 and 16.7%(12/72) were of  41-50 years age group. 
Patients of  10 years or less and more than 50 years were 
few in number which was 2.8% (2/72) each. Table 1 shows 
the distribution of  patients according to age.

Regarding the TBSA of  burn, 25% (18/72) had TBSA of  
burn in the range of  61-80%, 22.2% (16/72) had TBSA 
in between 1-20% and 21-40% each; 16.7% (12/72) and 
13.9% (10/72) had TBSA of  41-60% and 81-100%, 
respectively.

Among the bacteria isolated from burn wounds, 56.67% 
(68/120) was Gram-negative bacilli and 43.33% (52/120) 
was Gram-positive cocci. Graph 1 shows the distribution 
of  bacteria isolated from burn wound. In the present 
study, P. aeruginosa (30%) and S. aureus (30%) were the most 
common isolates from burn wounds followed by Klebsiella 
spp. (20%). Of  the 36 isolates of  S. aureus, 20 were tested 

to be MRSA, and 16 were Methicillin-susceptible S. aureus 
(MSSA).

The antimicrobial susceptibility pattern of  the Gram-
negative and Gram-positive isolates is shown in Table 2 
and Graph 2, respectively.

DISCUSSION

A total of  136 samples were collected for the study, of  
which, 120 samples showed growth. So, in this study, the 
overall isolation rate was 88.23% (120/136), which was near 
to the isolation rate of  a study on burn wound infection 
done in Mumbai (86.28).24

Regarding the sex distribution of  the samples collected, 
females (76.4%) were more in number than males (23.6%), 

Table 1: Distribution of patients according to age
Age (years) Number of patients Percentage
1-10 2 2.8
11-20 14 19.4
21-30 24 33.3
31-40 18 25.0
41-50 12 16.7
>50 2 2.8
Total 72 100

Graph 1: Distribution of bacterial isolates from burn wounds

Graph 2: Antimicrobial susceptibility pattern of Gram-positive 
bacteria isolated from burn wound of patients
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with a female to male ratio of  3.23:1. This can be attributed 
to females being more exposed to household fire while 
cooking and also suicidal and dowry deaths. This finding 
of  female predominance in burn patients correlated with 
other studies done in different hospitals in India.25,26

The patients belonging to 21-30 years age group (33.33%) 
were most affected followed by age group of  31-40 years 
(25%). This finding may be due to the reason that most of  
the patients admitted to the burn unit were in this age group 
and also because these are the years of  life more exposed 
to working with fire, both household and occupational.

The most of  the patients who developed infection had burn 
of  81-100% of  TBSA. Therefore, the more was the TBSA, 
the more was the risk of  colonization and proliferation of  
various bacteria in burn wound.

Gram-negative bacilli (56.67%) were isolated more 
frequently than Gram-positive cocci (43.33%). According 
to the report published in various studies around the world, 
P. aeruginosa was the most common pathogen.27-30 On the 
other hand, according to some other studies, S. aureus was 
the predominant organism isolated from burn wounds.31,32 
In this study, P. aeruginosa (30%) and S. aureus (30%) were 
equally isolated from culture of  the wound swabs.

Among the isolated S. aureus, 55.56% (20/36) were MRSA 
and 44.44% (16/36) were MSSA. So, the most of  the Gram-
positive bacterial infections in burn wound were caused 
due to MRSA. This percentage of  MRSA in this study was 
more than another study on burn wound infection, where 
it was shown that 39.8% isolates were MRSA.33

The strength of  this study was that it would be helpful 
for better patient care in burn units, and precautionary 
actions to prevent the emergence and spread of  resistant 
microorganisms can be undertaken.

The limitation of  the study was that it was conducted for a 
short span of  time; it would have been better if  the study 

could be performed for a longer duration with a larger 
sample size. Furthermore, because some of  the patients 
were dead or discharged before 7 days, we could not take 
another sample from them after 7 days of  admission to 
know the bacteriological profile.

CONCLUSION

The result of  the study is helpful for identifying the 
common causes of  burn wound infections in this region. 
Moreover, it will be helpful to select the appropriate 
antibiotics in appropriate dosage to control the infection 
and also to prevent the emergence of  antibiotic-resistant 
bacteria. P. aeruginosa and S. aureus were the predominant 
organisms in burn wound infections. According to the 
Centers for Disease Control and Prevention, some 
factors are responsible for transmission of  MRSA. These 
factors, referred to as the 5 C’s, are as follows: Crowding, 
frequent skin-to-skin contact, compromised skin (i.e., cuts 
or abrasions), contaminated items and surfaces, and lack 
of  cleanliness.34 High degree of  occurrence of  MRSA 
observed in this study necessitates some essential measures 
such as proper care of  the wound, contact isolation 
(patients infected with MRSA), implementation of  strict 
hospital infection control measures such as meticulous 
hand washing and prevention of  sharing of  personal items 
by patients, to minimize the transmission and infection of  
the patients in the burn unit, so as to reduce the morbidity 
and mortality of  the patients.
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