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ABSTRACT  Infection is a central cause of mortality in burns. There is a higher rate of nosocomial infections in burn wards. 
Among them Klebsiella has been found to be the common species to produce extended spectrum β-lactamases 

(ESBL). The present study was aimed to determine the prevalence of ESBL producing Klebsiella and their susceptibility pattern.
A retrospective study from burn ward infected patients admitted to burn unit of Amravati and Akola district’s Government hospitals was 
carried out to determine the occurrence and resistance pattern of ESBL producing Klebsiella species. Klebsiella species were isolated from 
214 burn wound swabs taken from burn patients and identified by conventional biochemical methods and screened for ESBL production by 
phenotypic confirmatory disc diffusion test and antibiogram was tested. From 214 specimens, 130 Klebsiella species were isolated. Among 
them 117 isolates were identified as K. pneumoniae and 13 isolates were identified as K. oxytoca. ESBL production was detected in 18.46% of 
Klebsiella species. All (100%) ESBL positive Klebsiella isolates were found to be sensitive to Chloramphenicol and meropenem, while isolates 
were resistant to penicillins and cephalosporins classes of antibiotic. Klebsiella species were the common organism causing burn wound in-
fection in the present study showing high resistance pattern against different classes of antibiotics, while drug of choice for therapy is limited 
and carbapenems was the most effective treatment option for ESBL producing Klebsiella infection.

INTRODUCTION:
Burn is a thermal injury of the skin although electrical and 
chemical injuries may also result in burn (1). Infection is an im-
portant cause of morbidity and mortality in burn patients (2) 
and 75% of all deaths following thermal injuries are related to 
infections in patients with burn over than 40% of the total body 
surface area (3).

The rate of hospitalized infection and cross infection is higher in 
burns patients due to various factors like nature of burn, injury 
itself, compromised immune responses of the patient (both hu-
meral and cellular), age of the patient, extent of injury, depth of 
burn injury in combination with microbial factors such as pat-
tern of bacterial pathogen, enzyme and toxin production and 
systematic dissemination of the colonizing organism (4, 5).

Burn wounds can be classified as cellulites which involve un-
burned skin at margin of the burn or invasive wound infection 
which is characterized by microbial invasion of viable tissue 
beneath the burn eschar and results in lethal bacteremia. The 
denatured protein of the burn eschar provides nutrition for the 
organism. Avascularity places the organism beyond the reach of 
the host defense mechanism and systematically administered 
antibiotics (6). There is need to access the pattern of bacterial 
pathogens responsible for the burn wound infection and diag-
nosis can be made from wound swabs (7, 8). Pattern of antimi-
crobial agent usage and bacterial resistance in each community 
should be known and considered when prescribing antimicro-
bial agents (9).

Bacteria belonging to the genes Klebsiella frequently cause hu-
man nosocomial infections because of their ability to spread 
rapidly in hospitals environment (10). The gastro-intestinal tract 
and the hands of hospital personnel are the major pathogenic 
reservoirs for transmission of Klebsiella. The incidence of ESBL 
producing clinical Klebsiella strains has been steadily increasing 
and results in the limitations on the therapeutic options for the 
management of Klebsiella infection (11).

Therefore, the aim of this study was to determine the incidence 
of the ESBL producing Klebsiella from burn wounds and to de-
termine their antimicrobial susceptibility pattern.

Materials and Methods:
The study was carried out in the Department of Microbiology, 
Adarsha Mahavidyalaya, Dhamangaon Railway, Dist. Amravati. A 
total 214 burn wound swabs were taken from burned patients, 
who presented invasive burn wound infection from both sexes 
admitted to burn unit of Government District’s Hospital, Amra-
vati and Government District’s Hospital, Akola (MS), India dur-
ing July 2010 to Feb 2011. The pus was collected on plain ster-
ile swabs and transported to the laboratory. All specimens were 
inoculated on Mac Conkey agar and Mac Conkey agar modified 
specially for isolation of Klebsiella and incubated overnight (aer-
obically) at C. Suspected Gram negative organisms were identi-
fied by colony characteristics, Gram staining, motility, citrate 
utilization, indole production, MR-VP, catalase, oxidase tests 
malonate utilization, lysine decarboxylase test and sugar fer-
mentation reactions.

Antimicrobial sensitivity was performed by the Kirby Bauer disk 
diffusion method according to the CLSI guidelines. ESBL pro-
duction by Klebsiella isolates was confirmed by demonstrating 
synergy using ceftazidime disc and combination of ceftazidime 
plus clavulanic acid (12, 13).

RESULT:
A total of 214 samples were collected from burns unit during 
the period July 2010 to Feb 2011. Out of 214 samples, 61 samples 
(28.50 %) were collected from males and 153 (71.50 %) samples 
were collected from female. Flame burn samples were most 
common in both male and females in our study followed by 
scalds and electric burns, while no cases or patients found to be 
burn due to chemical during study period.

Among 214 specimens, 130 (60.70%) were culture positive. In 
burn swabs, no significant difference in colonization of Klebsiel-
la in male and female patients was found in the present study. 
Two different types of Klebsiella species were identified among 
Klebsiella isolates from burn unit of Amravati and Akola Govt. 
district hospital. Out of 130 Klebsiella isolates, 117 isolates were 
K. pneumoniae and 13 were identified as K. oxytoca. Percent dis-
tribution of Klebsiella species in both districts is shown in Table 
No.1.
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Table No.1: District wise isolation rate and percent distribu-
tion of Klebsiella species
District Amravati Akola

Total number of  Specimens 127 87

Positive culture for Klebsiella 76 54

Isolation Rate of Klebsiella 59.84% 62.06%

No and % Distribution of 
K. pneumoniae 65 (85.52%) 52 (96.29%)

No and % Distribution Of 
K. oxytoca 11 (14.47%) 02 (3.70%)

A total 24 (18.46%) Klebsiella isolates found to be ESBL produc-
ing as they were confirmed by using ceftazidime disc and com-
bination of ceftazidime plus clavulanic acid discs. Among burn 
swabs collected from Amravati city hospital, total 12 isolates of 
ESBL producing K. pneumoniae  and 1 isolate of ESBL producing 
K. oxytoca were detected, while 11 isolates of ESBL producing K. 
pneumoniae was recovered from burn swabs collected from Ako-
la city hospital. None of K. oxytoca was found to be positive for 
ESBL production isolated from Akola city.

ESBL producing Klebsiella species isolated from burn swabs 
were tested for antimicrobial resistance against various antibi-
otics belonging to different to classes of antibiotics showed dif-
ferent resistance pattern as shown in Table No. 2.  It is worth to 
note that 59.64% of ESBL positive Klebsiella isolates were resist-
ant to various antibiotics, while near about 20% isolates found 
to be intermediate and susceptible to various antibiotics. 

Table No. 2. Antibiotic resistance pattern of ESBL Producing 
Klebsiella species.

Antibiotic name % Resistance Antibiotic name % Resistance 

Piperacilin/
Tazobactam 25 Cefotaxmine 50.00

Cefaperazone/
Sulbactam 8.33 Ceftrioxome 41.67

Penicillin 100.00 Lomefloxacin 33.33

Piperacillin 91.67 Ampicilin 91.67

Methicillin 83.33 Ampicilin/
Sulbactam 58.33

Imipenem 8.33 Tetracycline 66.67

Meropenem 0.00 Ofloxacin 66.67

Timentin 33.33 Chloramphenicol 0.00

Ticarcillin 33.33 Ciprofloxacin 8.33

Ceftazidime 91.67 Nalidixic acid 91.67

Amoxycilin 100.00 Trimethoprime 91.67

Augmentin 100.00 Kanamycin 100.00

Cefepime 25.00 Norfloxacin 75.00

Azithromycin 83.33 Nitrofurantoin 33.33

Levofloxacin 41.67 Gentamycin 75.00

Co-trimoxazole 91.67

DISCUSSION:
The burn wound is considered one of major health problem in 
the world and infection is one of the frequent and severe com-
plications in patients who sustained burns (14, 15). Control of 
invasive bacterial burn wound infection, strict isolation tech-
nique and infection control policies have significantly minimized 

the occurrence of burn wound infection (16).  

In the present study culture positivity was found to be 60.70% 
which indicates that wound infections are the common cause 
of nosocomial infection in burns another studies (17, 18) also 
reported the same. Our study showed much high prevalence of 
Klebsiella infection among burn patients as compared to oth-
er studies noted (1, 19, 20 21, 22, 23) they showed incidence of 
Klebsiella from 0.96% to 31%. It may be due to use of selective 
media for the isolation of Klebsiella.

This study included 142 females, 49 male and 23 children. 
Among children 12 were male and 11 female children. Overall 
the most common cases were in 25-45 years age group in both 
adult males and females. In case of children’s (≥14) majority of 
cases were in 8-12 years age group. The sex wise distribution of 
specimen and culture positivity among Amravati and Akola dis-
trict’s is shown in Table No.3.

Table No. 3. Sex wise distribution of specimens and culture 
positivity 
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Amravati 29 16 79 53 11 4 8 3

Akola 20 15 63 47 1 -- 3 1

   

In the present study the prevalence of burn wound infection was 
much higher in females (71.50%) as compared to males (28.50%). 
It is correlated with (23, 24, 25) from India. They noted female 
preponderance 56.2%, 55.33% and 53%, respectively.  Studies by 
other researchers (1, 14, 19, 22) reported higher incidence of 
burn wound infections in males.  

Only two types of Klebsiella species were isolated in our study. 
Present investigation noted the high incidence of K. pneumo-
niae (90%) and K. oxytoca (10%), which clearly indicates that, K. 
pneumoniae is the most common causative species among ge-
nus Klebsiella. Mohammed SW (26) reported Pseudomonas spp. 
(36.7%) and Klebsiella spp. (36.7%) as the most common patho-
genic bacteria from burn wound infections.

The present study showed 18.46% of Klebsiella as ESBL produc-
ers which was lower than what was reported in another stud-
ies (23, 27). Among the Klebsiella, K. pneumoniae was the most 
common ESBL producers in both Amravati and Akola districts. 
Strains of ESBL producing Klebsiella were not only resistant to 
penicillins but also to all other beta lactam antibiotics including 
cephalosporins.

The widespread use of topical antimicrobial agents in hospital 
settings has led to the emergence of multidrug resistant organ-
isms such as Klebsiella, causing serious opportunistic infections 
(28). The change in the pattern of bacterial resistance in the 
burn unit is important to clinical settings and epidemiological 
purposes. The widespread use of topical antimicrobial agents in 
hospital settings has led to the emergence of multidrug resistant 
organisms such as Klebsiella, causing serious opportunistic in-
fections. Currently used antimicrobial agents are not effective in 
treating burn wound infections and fail to control many bacte-
rial infections due to the development of super-resistant strains. 
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The result of antimicrobial sensitivity in the present investiga-
tion showed that ESBL producing Klebsiella was highly resist-
ant to most of the antibiotics tested, while chloramphenicol and 
meropenem followed by imipenem and cefaperazone/sulbactum 
found to be the most sensitive drugs. The result of antibiotic re-
sistance pattern of ESBL positive Klebsiella against 31 different 
antibiotics tested in this study are in tandem with various stud-
ies (21, 22, 29, 30, 31, 32). Earlier studies by Mohammed SW (26) 
reported high resistance of Klebsiella species to Cefixime (100%) 
and sensitivity to Norfloxain (67.7%, 56.3%) and Ciprofloxacin 
(41.7%, 53.8%).

CONCLUSION:
To conclude, Klebsiella is highly prevalent in burn wound swab 
and also significant ESBL producer. Antibiotic policy should be 
strictly adhered to and followed by clinicians and indiscriminate 
use of antibiotics should not be practiced. It may help in the 
prevention and treatment of multidrug resistant pathogens in 
burn infection.
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