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Abstract: Introduction: Around 3, 00,000 annual deaths occur due to burn globally. Southeast Asian region contributes to 57% of 

them. Sepsis is responsible for 75% of deaths due to burn injuries particularly in developing nations. Aims and Objectives: To assess the 

microbiological profile of burn wounds. Material and Methods: Total 60 patients admitted with thermal burn injuries involving more 

than 20% of total body surface area were included in this cross sectional observational study. Swabs taken from the burn wounds were 

sent for microbiological examination. Results: 71.1% of females were affected and Pseudomonas aeruginosa was the most common 

micro-organism isolated from burn wounds. Conclusion: As sepsis is the most common cause for death among burn patients, 

identification of the micro-organism responsible for sepsis among burn patients is important, so that micro-organism specific therapy 

can be initiated. 
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1. Introduction 
 

Exposure to heat, radiation, electricity, friction, or chemicals 

leads to burn injuries of skin and other tissues [1].  Around 

3,00,000 annual death occurs due to burn as per world health 

organization, of which >95% occur in developing countries, 

the Southeast Asia region contributes to 57% of the deaths 

occurring in developing countries [2]. 

 

India records 16,00,000 cases of fire and 27,027 death in 

2017 according to 195 nation analysis by global diseases 

burden published in the BMJ injury prevention journal. 

Sepsis is related to 75% of deaths due to burn injuries 

especially in developing countries [3].  

 

Burn patients usually stay in the burn unit for prolonged 

period of time. Micro- organisms profile present in the burn 

wounds changes as the days passes.  Large amounts of 

protein rich exudates present in burn wounds, form a 

favourable medium for bacterial growth. Initially gram 

positive organisms are found commonly on the burn wounds 

[4]. Later on gram negative organisms become more 

common as the stay in the hospital increases [5,6]. These 

infections are the major reason for prolonged hospital stay, 

delay in procedures like skin grafting and mortality 

associated with burn wounds. So, in the burn patients the 

changing anti-microbial profile of the burn wounds and their 

sensitivity pattern over time should be done for better 

results. Nosocomial organisms are commonly seen infecting 

the burn wounds and have multi-drug resistance 

antimicrobial profiles. 

 

In this study, done at the tertiary care centre of Jharkhand, 

microbial profile of burn wounds has been studied. 

 

 

 

Aims and Objectives 

To study the microbiological profile of wounds of burn 

patients admitted at tertiary care centre of Jharkhand. 

 

2. Materials and Methods 
 

Total 60 patients admitted in burn ward were included in the 

study. 

 

Time period:  November 2019 to August 2021. 

 

Study Design: A hospital based cross sectional observational 

study. 
 

Inclusion Criteria: Patients admitted to burn ward with 

thermal injuries involving more than 20% of total body 

surface area. 

 

Exclusion Criteria: 

1) Patients treated elsewhere before admission to this 

hospital. 

2) Patients with burn injuries other than thermal burn. 

3) Patients suffering from immunosuppressive diseases or 

taking immunosuppressive drugs. 

 

Using sterile cotton swab, samples were collected from burn 

wounds on day 7 of injury, then samples were transported to 

the microbiology department for culture. Swabs were 

inoculated evenly over two agar plates aerobically, 

MacConkey agar and 5% blood agar at 37 degree Celsius for 

24 to 48 hours. After that the plates were examined for 

bacterial colony and growth was identified. Plates with no 

growth were discarded.  
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3. Results 
 

Table 1: Age and Sex Distribution 

S. No. Age Group No. of Patients Percentage 

1. < 15 Years 7 11.66 

2. 15-30 Years 24 40 

3. 30-45 Years 15 25 

4. 45-60 Years 11 18.33 

5. > 60 Years 3 5 

  Total =60  

 

Majority of patients were in age group, 15-30 years i.e. 40% 

of total cases. 

Out of total 60 patients 43 were female i.e. 71.1%. 

 

Table 2: Organisms Isolated 
Organisms Isolated Total Number Percentage 

1. Pseudomonas aeruginosa 15 34.09 

2. Klebsiella pneumoniae 10 22.72 

3. Staphylococcus aureus 9 20.45 

4. MRSA 5 11.36 

5. E. coli 3 6.81 

6. Proteus mirabilis 2 4.54 

 

44 samples sent for culture were positive out of total 60 

samples (73.33%). 

 

Pseudomonas aeruginosa was the most commonly isolated 

organism from the wound swabs followed by Klebsiella 

pneumoniae and Staphylococcus aureus. Other organisms 

isolated were MRSA, E. coli and Proteus mirabilis. 

 

4. Discussion 
 

In this study most of the patients belong to age group 

between 15 to 30 years (40 %). Similar results were 

observed by Chakraborty et al. who reported that 56.6% of 

the cases were of 20-39 years age [7].  

 

Likewise, Jaiswal et al. stated that most of the cases were 

between 21–30 years of age [8].  

 

Incidence was more in females than males. The incidence in 

female was 71.1% and in male it was 28.9%. This is similar 

to findings by Kaur et al. [9], Rajput et al. [10]. 

 

In contrast, Ramakrishnan et al. and Ekrami et al. reported 

that the incidence was higher in males in their studies [11, 

12]. Higher incidence of burns in females is probably due to 

working in the kitchen, as kitchen is the most common place 

to receive a burn injury.  

 

Pattern of burn wound microbial colonization: 

In the present study, the overall 73.3% of burn wound 

sample were found positive for microorganisms and 26.7% 

sample were negative. This was comparable with findings of 

Srinivasan et al. (86.3%) [13]. Others have reported higher 

isolation rates such as 93% by Ramakrishnan et al. and 95% 

by Kaur et al. [9, 11]. 

 

A total 44 (73.3%) wound swab were positive for organisms, 

of which Pseudomonas aeruginosa was the most common 

isolated organisms, it was found in 34.09% of study 

population. Pseudomonas aeruginosa was most common 

isolated organism in a study conducted by Nagesha et al. 

and the incidence was 40% [14]. 

 

Similar results were also found in other studies conducted by 

Bairy et al., Nagoba et al. and Lari et al. [15-17]. 

 

In contrast, study reports of Ozumba et al. indicated a 

decrease in burn wound colonization with Pseudomonas 

aeruginosa [18]. It has been opined that with the advent of 

antibiotics against Gram positive organisms, a significant 

rise in Pseudomonas infection among the burn patients had 

occurred [4]. Prevalence of Pseudomonas species in the burn 

wards may be due to the fact that the organism thrives in a 

moist environment [10]. 

 

The second most common isolate was Klebsiella 

pneumoniae. It was positive in 22.72% of the study 

population. 

 

Nasser et al. in 2003 evaluated the pattern of burn wound 

colonization and found a high frequency of Pseudomonas 

aeruginosa (21.6%), followed by Klebsiella pneumoniae 

(15.2%) [19]. 

 

Ozumba et al. and Kehinde et al. observed that Klebsiella 

pneumoniae was the most common organisms isolated from 

their burn patients [18, 20]. 

 

As for Staphylococcus aureus, they accounted for 20.45% of 

all the organisms isolated in our study. The incidence of 

Proteus species is reported at frequencies as high as 11% to 

no incidence at all [21]. In the present study, we found 

Proteus mirabilis  had  incidence of 4.54% . 

 

Contrary to the findings in the pre-antibiotic era, the 

isolation of beta haemolytic streptococci from burn wounds 

has now become rare [10, 22]. This was also confirmed in 

this study where we did not find any isolates of beta 

haemolytic streptococci. 

 

5. Limitations 
 

1) In this study as single wound swab was taken from 

every patient on day 7, changes of microorganisms 

profile during hospital stay did not assessed.   

2) In this study sample size is small and the studied for 

limited duration of time, so further long duration study 

with bigger sample size is needed for accurate 

determination of microorganism.  

 

6. Conclusion 
 

It was seen that gram-negative organisms were more 

prevalent. Pseudomonas aeruginosa was the most common 

microorganism. 
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