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Abstract 
Objective: To find out the bacteriological profile of post burn infections in wound.  

Place and duration of study: Vijayanagar institute of medical sciences, ballari, over a period of one year from 1st January 2014-

31st December 2014. 

Study design: Prospective 

Materials and Methods: Swabs were collected from the burn wounds using standard methods and cultured for the growth of the 

bacteria.The organisms isolated were identified by standard microbiological methods following which antimicrobial 

susceptibility test was done by Kirby-baeur disk diffusion test. 

Results: The predominant organism isolated from swab culture was Pseudomonas aeruginosa(23%), followed by Staphylococcus 

aureus(22%), E.coli(14%), K.pneumoniae(9%), K.oxytoca(8%), CONS(7%), Proteus mirabilis(5%), C.freundii(4%) and 

C.koseri(3%),others(3%) and sterile culture(3%).The antibiogram of Pseudomonas aeruginosa showed high susceptibility to 

Imipenem( 81%) Piperacillin/Tazobactam (78%), Amikacin(76%), Ceftazidime(60%) and low susceptibility to 

Gentamicin(57%), Tobramycin(57%), Cefotaxime(47%), and Ceftriaxone(39%).Total resistance pattern was noted in Ampicillin, 

Cotrimoxazole, Ciprofloxacin. 
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Introduction 
After road traffic accidents, the second major cause 

of trauma related deaths is burns.1 Around 200,000 

deaths account to burns every year in India.2 Almost 

95% of global burn deaths and disabilities are estimated 

to occur in low and middle income countries of the 

world. The microbial colonization of the wound is due 

to loss of the natural cutaneous barrier (skin) and 

coagulated proteins in the avascular burn wound. 

Colonization, in some patients, is followed by the 

invasion of microorganisms, giving rise to burn wound 

infection.The host defence mechanisms are impaired by 

severe thermal injury causing increased susceptibility to 

infection, not only by common human pathogens, but 

also by organisms not normally pathogenic in the 

uncompromised host.4,5 

Burns become infected because the environment at 

the site of the wound is ideal for the multiplication of 

the infecting organism.6The common pathogens 

isolated from a burn wound worldwide are 

Staphylococcus aureus-20-50%, Pseudomonas 

aeruginosa-20-25%, Candida species-3% and other 

bacteria and fungi -less than 1%.4,6,8 

In Indian centers, Pseudomonas species was the 

predominant isolate followed by Staphylococcus 

aureus, Klebsiella species, Enterococcus species and 

Acinetobacter species.51,52 

Factors like nature of burn injury itself, 

immunocompromised status of the patient, invasive 

diagnostic and therapeutic procedures and prolonged 

ICU stay increase the likelihood of nosocomial 

infections in burn patients.Because the spectrum of 

bacterial isolates varies with time and geographical 

areas therefore periodic review of the isolation pattern 

and antibiogram of the burn ward is necessary, which 

forms the basis for modification of drug regimen 

strategy. Therefore, the present study was planned to 

determine the bacteriological pattern from the burn 

wound infections over a period of one year, and to 

determine the antimicrobial resistance of the isolates. 

 

Material and Methods 
The present work includes investigation of 100 

post burn infection cases admitted in burn ward of 

VIMS, Ballari over a period of one year. Wound swabs 

were collected aseptically and brought to the laboratory. 

Swabs were inoculated onto following media for 

aerobic bacterial cultures: Blood agar, MacConkey’s 

agar, Chocolate agar. The inoculated media were 

incubated aerobically at 37°C for 24 hrs. In case of no 

growth after 24 hrs, the plates were further incubated 

for another 24 hrs. The sample was also put into liquid 

media (BHI broth) and was subcultured after overnight 

incubation. Organisms grown were then identified on 

the basis of their microscopic morphology, Gram’s 

staining characteristics, colonial and cultural 

characteristics, and biochemical reactions as per the 

standard protocol using standard laboratory procedures. 

The antibiotic sensitivity of aerobic bacterial isolates 

was performed on Mueller Hinton agar plates by 

standardized Kirby Bauer disc diffusion technique as 

per the CLSI guidelines. The antimicrobial discs were 
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obtained from Hi Media Laboratories Private Limited, 

Mumbai. The quality control for antimicrobial 

susceptibility testing was done with standard strains of 

E.coli (ATCC 25922), S. aureus (ATCC 25923) and Ps. 

aeruginosa (ATCC 27853). The drugs used for Gram 

positive organisms were: 

Ampicillin (Amp) - 10 μg, Cefoxitin (Cef) - 30 μg, 

Erythromycin (Ery) - 15 μg, 

Clindamycin (Cd) - 2 μg, Co-trimoxazole (Cot) - 25 μg 

Doxycycline (Do) -30 μg 

Linezolid (Li) -30 μg, Vancomycin (Va) -30 μg, 

Levofloxacin (Lf) -5 μg, 

Gentamicin (Gen) -10 μg. The drugs used for Gram 

negative organisms were: 

Ampicillin (Amp) - 10 μg, Amoxicillin-clavulanic acid 

(Amc) - 20 μ g/10 μg, Amikacin (Ak) -30 μg, 

Gentamicin (Gen) -10 μg, Tobramycin (Tob) - 10 μg, 

Ceftriaxone (Ctr) - 30 μg Cefotaxime (Ctx) -30 μg 

Ceftazidime (Caz) - 30 μg, Ciprofloxacin (Cip) - 5 μg, 

Co-trimoxazole (Cot) -25 μg Piperacillin (Pip) - 100 μg, 

Piperacillin-tazobactum (Pip/Taz) -100/10 μg 

Aztreonam (Az) - 30 μg, Imipenem (Im) - 10μg. 

 

Results 
The most severe types of injuries suffered by the 

human body are burn injuries with an attendant high 

mortality and morbidity rate and form a major public 

health problem.8,5 Since each population seems to have 

its own epidemiological characteristics and knowledge 

of the epidemiology of burns is needed to select target 

groups for preventive action, therefore epidemiological 

studies are a prerequisite for effective burn prevention 

programs.8,6 Out of 100 cases of burn wound infections, 

52 were females (52%) and 48 were males(48%).The 

ratio of females to males was 1.45:1. The reason could 

be because women spend more time in kitchen thereby 

exposing themselves to increased risks of fire in 

addition to their clothing style which comprises of 

flowing dupatta or sari.1 This finding is in accordance 

with similar studies conducted by Neha Chauhan et al,1 

Gowri Shankar et al3 and by Sumit Dutt Bhardwaj et 

al9,4 who reported female preponderance of burn wound 

infections. Burn wound infections were most common 

in 21-40 years of age group(60%), followed by 1-20 

years agegroup(26%)and 41-60year age group(13%). 

The least affected age group was above 60(1%).This 

correlates with the study done by Neha Chauhan et al,1 

Gowri Shankar et al,3 Anil Batra8,6 who reported about 

67-70% cases of burns were between 20-40 years of 

age, suggesting that this age group is most vulnerable to 

burn injuries. Only one patient was older than 60 years 

of age according to the study done by Neha Chauhan,1 

which is consistent with the findings of the current 

study. Out of 100 cases,32 cases(32%) acquired 21-

30% TBSA burns,30 cases(30%) between 41-50% 

TBSA burns, followed by 19 cases(19%) between 31-

40%.Least number of cases were between 61-70% i.e 

1case(1%) followed by 7 cases(7%) between 51-60% 

TBSA burns. These findings are at par with a study 

conducted by Md Sohaib Akhtar et al,8,7 wherein 

maximum number of burn cases fall between 20-40% 

TBSA burns and least number of cases(20%) are with 

TBSA above 40%. Degree of burns is directly 

proportional to the incidence of burn wound sepsis and 

subsequent mortality. Out of 100 cases, 70 cases had 

second degree burns(70%), followed by 27 cases who 

had first degree burns(27%) and only 3 cases had third 

degree burns(3%).These findings are similar to the 

study done by Md Sohaib et al,8,7 wherein first degree 

burns constituted the most common type of burn injury 

and the least common was fourth degree burn. This is in 

contrast to the study done by Tahir Saleem Khan et al,9 

wherein maximum number of cases( 22%) had third 

degree burns and only 2% cases had first degree burn. 

Out of 116 isolates,34 samples(29.31%) were gram 

positive and 82(70.69%) were gram negative 

organisms. Shobha Chamania et al8 and Manjula Mehta 

et al4,8 in their studies also found Gram negative 

organisms(75% and 65% respectively) to be the 

predominant isolates, followed by Gram positive 

organisms. Out of 100 samples, 84 yielded single 

isolates and 16 yielded multiple isolates. Pseudomonas 

aeruginosa (23%) was the predominant organism 

isolated followed by Staphylococcus aureus(22%), 

E.coli(14%), K.pneumoniae(9%), K.oxytoca(8%), 

CONS(7%), Proteusmirabilis(5%), C.freundii(4%) and 

C.koseri(3%). Out of 116 isolates, 2 were of 

Acinetobacter baumanii and one was identified as Non-

fermenting GNB.Only 3 samples out of 100 yielded No 

Growth on culture. 

Manjula Mehta et al48,Shobha Chamania et al,8 

Sarita Mohapatra et al9,2 also found in their studies 

Pseudomonas aeruginosa to be the predominating 

organism(52%,43%, and 31% and respectively) 

infecting the burn wounds, same findings were 

confirmed in study done by Ernest A et al89 in United 

Kingdom and Iman A Hussein et al5,8 (58.3%) in. Drug 

susceptibility test shows high suceptibility of 

Pseudomonas for Imipenem( 81%), Piperacillin-

tazobactam(78%), Amikacin(76%), Ceftazidime(60%) 

and low susceptibility for Gentamicin(57%), 

Tobramycin(57%), Ceftriaxone(39%), 

Cefotaxime(47%).Total resistance pattern was noted in 

Ampicillin, Cotrimoxazole, Ciprofloxacin. On the other 

hand, Pseudomonas was found to be more sensitive to 

newer antimicrobials like imipenem(only 4.5% 

resistance), followed by Ceftazidime/clavulanic 

acid(21.8%) and Cefoperazone/sulbactam (25.67%). 

This could be because of the reason that these reserve 

drugs are used as last options for multi-drug resistant 

bacteria in our hospital settings. This study coincides 

with the study done in Baghdad by Iman A Hussein et 

al5,8 wherein Pseudomonas has shown 100% resistance 

to Ampicillin and Cotrimoxazole. Also, pseudomonas 

isolates have shown low level of resistance to 

Amikacin, Tobramycin and Gentamicin. The resistance 
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is high for third generation cephalosporins like 

Ceftriaxone(61%), Ceftazidime(40%) and 

Cefotaxime(53%). Staphylococcus aureus showed total 

sensitivity to Vancomycin and Linezolid(100%each), 

followed by Amoxicillin(76.9%), Clindamycin(57.7%), 

Erythromycin(53.8%), Amikacin(50%) and 

Azithromycin(46.2%). Relative resistant patterns were 

noted in Gentamicin(76.9%) and Cefoxitin(61.5%). 16 

isolates (61.5%) out of 26, were found to Methicillin 

resistant Staphylococcus aureus(MRSA), showing 

100% sensistivity to Vancomycin and Linezolid. A 

study of the bacteriological profile and antibiotic 

resistance in a burn unit in France9,6 and Kuwait study 

done by Sanyal S.C et al9,7 established methicillin-

resistance rate of 68.1% and 66% respectively which is 

concordant with findings of the current study. Gram-

negative bacilli showed high percentage of resistance to 

antibiotics like gentamicin and amikacin, ciprofloxacin, 

tobramycin, amoxicillin, cefotaxime and ceftriaxone. 

This alarming trend was seen for both 

Enterobacteriaceae group and for Pseudomonas species 

as seen in the study done by Manjula Mehta et al.4,8 

This alarming rise of multidrug resistant isolates is 

probably due to empirical use of broad-spectrum 

antibiotics and non-adherence to hospital antibiotic 

policy. Therefore early detection of isolates is very 

important to prevent treatment failure as the time 

involved in isolation, identification and performing 

antibiotic sensitivity can take as long as 48 hours, 

during which a sub clinical infection could become a 

life threating illness. Moreover, because of the mixed 

infection in burn wounds, the potential virulence of one 

organism may enhance another organism growing 

alongside.  

 

 

Chart 1: Gender Distribution 

 
 

Chart 2: MDR Organisms 
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Graph 1: Distribution of patients with respect to various age groups 

 
 

Graph 2: Prevalence of total body surface area burns  

 
 

Graph 3: Differentiation of isolates by gram staining 
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Chart 3: Degree of burns 

 
 

Chart 4: Prevalence of organisms from burnwound cultures 

 
 

Graph 4: AMS of P. aeruginosa 
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Graph 5: AMS of Staphylococcus aureus 

 
 

Conclusion 
Pseudomonas is the main culprit in burn wound 

infections followed by S.aureus. 

An important cause of cross infection in burn 

wards is overcrowding which must be avoided in order 

to control hospital acquired infections. Therefore, 

careful microbiological surveillance and in vitro testing 

before the start of antibiotic therapy and the use of 

restrictive antibiotic policy would help in prevention 

and treatment of MDR isolates in burn units thus 

reducing overall infection related morbidity and 

mortality . 
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