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Abstract Background: Nosocomial infection is an important cause of mortality in burns. Rapidly emerging nosocomial pathogens 

and the problem of multi-drug resistance necessitates periodic review of isolation patterns and antimicrobial resistance 

pattern in the burn ward. This study was aimed to isolate the causative agents of infections in burn patients and the 

sensitivity pattern of them to the most commonly used antimicrobials in a tertiary care hospital. Material and Methods: 

Burn wound samples of 120burn patients who had nosocomial infection due to burn wound with a hospitalization period 

of more than 48 hours were studied. The specimens were cultured using aerobic microbiological techniques. 

Antimicrobial susceptibility testing to different agents was carried out using the disc diffusion method. Results: Burn 

wound sampling revealed the prevalence of gram negative bacilli 138 (76.7%) over gram positive cocci 42 (23.3%). 

Pseudo. aeruginosa 83 (46.1%) were the predominant isolates followed by Staphylococcus spp. 42 (23.3%).Out of 42 

gram positive organisms, 22 (52.4%) were found to be MRSA and remaining 20 (47.6%) were MSSA. Gram negative 

isolates were mostly sensitive to colistin and imipenem. Discussion: P. aeruginosa, Staphylococci spp., and E. coli were 

the most common species causing burn infection in our hospital.Limiting irrational use of wide-spectrum antimicrobials 

and strict management of infections in burn injury centers help in reducing the nosocomial infections due to P. 

aeruginosa and MRSA. 
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INTRODUCTION 
Burn injury is a major problem in many parts of the 

world. It has been estimated that 75% of deaths due to 

burn in severe burned patients are attributed to sepsis, 

infection complications
1,2
. Initially, the burnt area is 

considered sterile and free of microbial contamination. 

Thermal injury destroys the skin barrier and gram-

positive bacteria in the depth of sweat glands and hair 

follicles heavily colonize the wounds within 48 h of the 

injury. This makes the burn wound the most frequent 

origin of sepsis in these patients
3
. Following colonization, 

these organisms may penetrate the viable tissue 

depending on their invasive capacity, local wound factors 

and the degree of the patient's immune-suppression
4
. 

Hence, enough attention to the infection of burn wounds 

is of utmost importance because this contamination may 

delay the healing processand may lead to bacteremia, 

sepsis and finally multiple organ dysfunction
5,6
. 

Methicillin-resistant Staphylococcus aureus (MSRA), 

methicillin-resistant coagulase-negative Staphylococci, 

vancomycin-resistant enterococci (VRE) and multiple 

drug-resistant gram-negative bacilli including 

Pseudomonas aeruginosa and Acinetobacterspp. are 

considered as the most important nosocomial 

pathogens
7,8
. The causative infective microorganisms in 

any burn facility change with time. Identifying causative 
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bacteria and their antimicrobial resistance pattern is 

essential in burn management centers. In this study, an 

attempt has been made to isolate the causative agents of 

infections in burn patients and the sensitivity pattern of 

them to the most commonly used antimicrobials in a 

tertiary care hospital. 

 

MATERIAL AND METHODS 
In this cross-sectional study, burn wound samples of 

120burn patients who had nosocomial infection due to 

burn woundwith a hospitalization period of more than 48 

hours were studied. Infection was diagnosed by the 

attending physician according to the standard definition 

of nosocomial infection of the wound
9
. Swabs were taken 

on third postburn day from areas which appear deep, 

areas with discharge, thick eschar, etc. The bandages 

were removed, the remnants of the ointment were washed 

away and the wounds were swabbed and cultured as 

follows: A sterile cotton swab was moistened with sterile 

normal saline. This swab was rubbed onto the burn 

wound surface. The swabs were then transported for 

culture to Microbiology laboratory. In Microbiology 

laboratory, a Gram stained smear was prepared and 

examined for bacteria and pus cells. Then the sample was 

inoculatedon Blood agar and McConkey agar by 

streaking method. Cultures were incubated for 18-24 

hours at 37°C and Gram stain analyses were then 

performed to help identifying growing colonies. Different 

biochemical testssuch as catalase test, culture on mannitol 

salt agar and coagulase test for Staphylococci and sugar 

fermentation tests, indole test, MR test, VP test, citrate 

test, urease test and oxidase test were performed for 

identification of bacterial species
10
. Pure colonies were 

prepared in saline 0.85% suspension with standard 

turbidity of 0.5 McFarland under aseptic conditions. 

Then, a plate containing Mueller-Hinton Agar culture 

medium was smeared with the microbial suspension using 

a sterile swab. Antibiotic discs were applied as per CLSI 

guidelines. After 24 hours of incubation at 37°C, zone of 

inhibitions was measured and compared with tables of 

clinical and laboratory standard institute (CLSI). The 

results were reported as sensitive, resistant and 

intermediately sensitive
11
. 

 

RESULTS 
A total of 180 cases were selected for this prospective 

study. Out of 180 samples, 104 (57.8%) were from 

females and 76 (42.2%) were from males, with a mean 

age of 28 years and mean total body surface area of 15%. 
Out of 168 (93.3%) samples were culture positive and 

13(7.2%) were sterile. Single isolates were found in 148 

(82.2%) whereas 28 (15.5%) and 4 (2.2%) samples 

yielded double and triple isolates, respectively. Burn 

wound sampling revealed the prevalence of gram 

negative bacilli 138 (76.7%) over gram positive cocci 42 

(23.3%). Pseudomonasaeruginosa 83 (46.1%) were the 

predominant isolates followed by Staphylococcus spp. 42 

(23.3%), Escherichia coli29 (16.1%), Klebsiella species 

18 (10%), Proteus species 5 (2.7%), and Acinetobcter 

species 3 (1.6%). A total of 32 (17.7%) samples showed 

mixed bacterial growth. Among mixed 

isolates,Staphylococcus aureus +Pseudomonasaeruginosa 

isolatedin 18 samples, Coagulase Negative Staphylococci 

+ Pseudomonasaeruginosain 8 samples andE. coli + 

Klebsiellaspp. in 6 samples.  
 

Table 1: Organisms isolated from burn wound swabs (n=180) 

Organism isolated No. of isolates Percentage 

Pseudo. aeruginosa 83 46.1 

Staphylococcusspp. 42 23.3 

E.coli 29 16.1 

Klebsiella spp. 18 10 

Proteus spp. 5 2.7 

Acinetobacter spp. 3 1.6 

Total 180 100 

Out of 42 gram positive organisms, 22 (52.4%) were 

found to be MRSA and remaining 20 (47.6%) were 

MSSA. All the gram positive organisms were sensitive to 

linezolide and vancomycin.All the MSSA strains were 

also sensitive to gentamycin, whereas, MRSA strains 

showed 81.8% sensitivity to gentamycin (Table 2). 
 

Table 2: Antibiotic sensitivity pattern of Gram positive organisms 

Antibiotic 

MSSA (n=20) MRSA (n=22) 

No. of 

isolates 
Percentage 

No. of 

isolates 
Percentage 

Penicillin G 04 20 00 00 

Cefoxitin 20 100 22 100 

Gentamycin 20 100 18 81.8 

Erythromycin 14 70 08 36.4 

Clindamycin 12 60 05 22.7 

Linezolide 20 100 22 100 

Vancomycin 20 100 22 100 

Gram negative isolates were mostly sensitive to colistin 

and imipenem. Sensitivity pattern is shown in Table 3.
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Table 3: Antibiotic sensitivity pattern of Gram negative organisms 

Antibiotic 

Gram negative organisms (n=138) 

P. aeruginosa 

(n=83) 

E.coli 

(n=29) 
Klebsiellaspp. (n=18) Proteus spp. (n=5) Acinetobacterspp. (n=3) 

Ciprofloxacin 48 (57.8%) 18(62.1%) 7(38.8%) 2(40%) 1(33.3%) 

Gentamycin 74 (89.2%) 24(82.7%) 9(50%) 4(80%) 3(100%) 

Ceftazidime 58(69.9%) 20(68.9%) 8(44.4%) 2(40%) 2(66.6%) 

Cefepime 52(62.6%) 21(25.3%) 9(50%) 4(80%) 2(66.6%) 

Piperacillin + tazobactam 78(94%) 24(28.9%) 9(50%) 3(60%) 2(66.6%) 

Imipenem 81(97.5%) 28(96.5%) 16(88.8%) 5(100%) 3(100%) 

Colistin 83(100%) 29(100%) 18(100%) 5(100%) 3(100%) 

 

DISCUSSION 
Burn injury destroys the barrier function of skin, allowing 

microbial colonization of wounds and even with the use 

of topical antimicrobials, contamination of wounds is 

unavoidable. Nosocomial infections are higher in burn 

patients due to various factors like nature of burn injury, 

immunocompromised status of patient, invasive, 

diagnostic and therapeutic procedures and prolonged ICU 

stay. The type and amount of microorganisms on and in 

the injured tissue influence wound healing. The burn site 

remains relatively sterile during the first 24 hrs, there 

after colonization of the wound by Gram negative 

bacteria is common. In the present study, the incidence of 
burn wound infection was higher in females (57.8%) 

which correlates with Rao et al (56.2%)
12
 and Chaudhary 

et al (53%)
13
. In India, majority of accidental burns are 

domestic in nature. Suicidal burns are more common 

among women. A large number of homicidal cases are 

also reported due to occurrence of dowry deaths. 
Pseudomonas aeruginosa was found to be the commonest 

isolate (46.1%), Mehta et al
14
 and Rajput et al

15
 also 

reported P. aeruginosa as the commonest isolate with rate 

of isolation as 51.5%and 55% respectively.In one study in 

2003 on 170 burn patients in Iran, P. aeruginosa was the 

most common infecting agent of burns (54.4%), followed 

by coagulase-negative Staphylococcus, S. aureus, 

Klebsiellaspp., and E. coli with 5%, 3.26%, 1.75%, and 

1.25%, respectively.
16
 However, few studies reported 

Staph. aureus as the commonest isolate
17,18

. Among the 

polymicrobial infections, the combination of P. 

aeruginosa and S. aureus was the commonest (50%). 

This is in accordance with the study conducted by Bhama 

et al
19
. Methicillin resistance was seen in 52.4% of 

Staphylococcus aureus isolates in the present study which 

coincides withEkramiet al (58%)
20
. A high degree of 

Penicillin resistance was noted in our study. Bhama et 

al
19
. reported only 4 (7.40%) isolates sensitive to 

penicillin on the third day and 2 (5%) sensitive on the 

fifth day. In present study, no resistance was observed to 

linezolide and vancomycin which is consistent with the 

results of Ekrami et al
20
. Most of the strains were 

sensitive to gentamycin (MSSA were 100% sensitive and 

MRSA were 81.8%).The findings correlate withRao et 

al
12
. In the present study, among the isolates of P. 

aeruginosa, 100% were sensitive to colistin, imipenem 

and piperacillin+tazobactam combination. The resistance 

of P. aeruginosato antimicrobials is a serious and major 

problem in burn patients in hospitals. High resistance of 

this bacterium to the antimicrobial agents has complicated 

the treatment of infections caused by this bacterium, and 

made it one of the major medical predicaments. Limiting 

irrational use of wide-spectrum antimicrobials and strict 

management of infections in burn injury centers help in 

reducing the nosocomial infections due to P. aeruginosa 

and MRSA. The isolation of patients in individual rooms 

and persistent disinfection of instruments, wearing gloves 

by medical and nursing staff, sterile dressings and face 

masks and hand washing before and after visiting patients 

may prevent the spread of MRSA. The high percentage of 

multidrug resistant isolates is probably due to empirical 

use of broad spectrum antibiotics. However, at the same 

time in instances of clinical burn wound sepsis, the 

success of treatment depends on prompt administration of 

empirical intravenousantimicrobialtherapy. In conclusion, 

P. aeruginosa, Staphylococci spp., and E. coliwere the 

most common species causing burn infection in our 

hospital. Antimicrobial therapy for burn patients should 

cover these pathogens although the resistance of bacteria 

(especially gram negative species) to the studied wide 

spectrum antimicrobials was too high. Preventive 

measures to essentially avoid infections in burn wounds 

should be considered by the infection control committee 

of hospitals. The observations on the antibiogram and 

resistance pattern calls for the review of antibiotic policy 

and usage of combinational drugs in the management of 

burn wound infections.  
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