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 Infection in burn wounds is a major issue globally and more so in 

developing countries leading to post-operative illness, infection of burn 

wounds is one of the most common cause of mortality in burn patients 

and accounts for significant number of nosocomial infections. The 

bacteriological profile can change over a time period in the individual 

patient. Thus, there is a need for periodic surveillance of anti-biogram of 

bacteria, hence the present study was conducted. This was a 

retrospective study conducted in department of Microbiology at a 

tertiary care hospital in North Karnataka region. Burn wound cultures 

and anti-biogram was done at the time of admission. Under strict aseptic 

conditions samples were collected from burn wounds and were sent 

immediately to microbiology laboratory for inoculation on agar plates. 

Blood and McConkey agar were used for cultures. The isolated 

organisms were identified based on their microscopy, colony 

morphology, biochemical reaction and cultural characteristics per the 

standard procedures. Among the 217 burn wounds, a total of 239 

bacteria were isolated. 194 cases had monomicrobial infection and 23 

cases of infection were polymicrobial, only two cases of polymicrobial 

infections had fungal infection. The most common bacteria isolated was 

Pseudomonas aeruginosa (36.8%), followed by Staphylococcus aureus 

(29.7%) and Klebsiella pneumoniae (24.6%). Highest resistance to 

Staphylococcus aureus was seen with Ampicillin (69%), Amoxycillin-

clavulanic acid (59.1%), Gentamicin (59.1%) and Ciprofloxacin 

(59.1%). Staphylococcus aureus was 100% sensitive to Vancomycin and 

Linezolid. Highest resistance to Pseudomonas aeruginosa was seen with 

Ciprofloxacin (67.4%), Levofloxacin (60.2%), Gentamicin (53.4%) and 

Amikacin (48.8%). No antibiotic was 100% sensitive to Pseudomonas 

aeruginosa. Highest resistance to Klebsiella pneumoniae was seen with 

Ampicillin (69.4%), Amoxycillin-clavulanic acid (44%) and 

Levofloxacin (40.6%). No resistance (100% sensitivity) was seen with 

Piperacillin-Tazobactam and Imipenem. To prevent emergence of 

multidrug resistant organism in burn wound patients, periodic anti-

biogram studies are essential to know the changing susceptibility pattern 

of micro-organisms and empirical therapy should be initiated findings of 
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the susceptibility studies. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Infection in burn wounds is a major issue globally and more so in developing countries leading to post-

operative illness, infection of burn wounds is one of the most common cause of mortality in burn patients 

and accounts for significant number of nosocomial infections [1], [2]. There are lot of factors which can 

lead to severe infections in burn wounds, such as exposed body surface which is favorable for invasion of 

micro-organisms, invasive procedures, patient in immunocompromised state both local and systemic, 

prolonged hospital stay [3]. 

 

Although in recent years there is a significant improvement in morbidity and mortality in burn wounds 75% 

of all deaths in burn wounds patient are related to infection [4]. Empirical use of antibiotics is a common 

practice in burn wounds. Bacteria with intrinsic resistance against various anti-microbials, ability of the 

bacteria to survive longer in the burn wounds and hospital environment, hand to hand transmission of 

bacteria which can help in easy spread and may even cause outbreaks [5], [6]. 

 

There exists a high prevalence of infection in burn wounds, the bacteriological profile keeps changing in 

microorganisms, it becomes almost mandatory to know bacteriological profile in a burn ward [7]. The 

organisms causing infections in burn wounds can be both endogenous or exogenous and the bacteriological 

profile can change over a time period in the individual patient [8]. Thus, there is a need for periodic 

surveillance of anti-biogram of bacteria, hence the present study was conducted. 

 

2. Material and Methods 

This was a retrospective study conducted in department of Microbiology at Basaveshwar teaching and 

general hospital, Kalaburagi located in North Karnataka region. The records were collected from August 

2021 to August 2022. The study was conducted after getting approval by Institutional Ethics Committee. 

Burn wound cultures and anti-biogram was done at the time of admission. Under strict aseptic conditions 

samples were collected from burn wounds and were sent immediately to microbiology laboratory for 

inoculation on agar plates. Blood and McConkey agar were used for cultures. 

 

2.1 Aerobic Bacterial Culture and anti-microbial susceptibility testing 

The isolated organisms were identified based on their microscopy, colony morphology, biochemical 

reaction and cultural characteristics per the standard procedures [9], [10]. Antibiogram of the organism was 

done on Mueller Hinton agar using Kirby- Bauer disc diffusion method, as per the Clinical Laboratory 

Standards Institute guidelines (CLSI 2015) [11]. 

 

2.2 Antibiotics used for susceptibility testing 

For Staphylococcus aureus, Amoxicillin, Amoxycillin-clavulanic acid, Cefoxitin, Ceftriaxone, Amikacin 

Gentamicin, Ciprofloxacin, Levofloxacin, Vancomycin, Linezolid, Azithromycin were used. For 

Pseudomonas aeruginosa, Amikacin, Gentamicin, Ciprofloxacin, Levofloxacin, Piperacillin-Tazobactam, 

Ceftazidime, Cefepime, Cefotaxime, Ceftriaxone, Imipenem, Aztreonam were used. For Klebsiella 
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pneumoniae, Ampicillin, Amoxycillin-clavulanic acid, Levofloxacin, Ofloxacin, Amikacin, Gentamicin, 

Cefepime, Ceftriaxone, Cefotaxime, Piperacillin-tazobactam, Imipenem were used. 

 

2.3 Statistical analysis 

Descriptive statistics was used in the present study. The data was recorded and analyzed using Microsoft 

Excel (2019 version) and the results are explained in frequency and percentage. 

 

3. Results 

A total of 217 cases of burn wounds were include in the final analysis during the study period. The age and 

gender distribution of the cases is shown in table 1. 

 

Table 1: Age and gender distribution of the burn wound cases (n=217) 

Age group Male (%) Female (%) Total (%) 

0 – 10 years 09 (4.1%) 10 (4.6%) 19 (8.7%) 
11– 20 years 21 (9.6%) 25 (11.5%) 46 (21.1%) 

21– 30 years 35 (16.1%) 39 17.9 (%) 74 (34.1%) 
31– 40 years 19 (8.7%) 22 (10.1%) 41 (18.8%) 

41– 50 years 07(3.2%) 07 (3.2%) 14 (6.4%) 
51– 60 years 06 (2.7%) 07 (3.2%) 13 (5.9%) 

>60 years 05 (2.3%) 05 (2.3%) 10 (4.6%) 
Total 102 (47%) 115 (52.9%) 217 (100%) 

Among the 217 burn wounds, a total of 239 bacteria were isolated. 194 cases had monomicrobial infection 

and 23 cases of infection were polymicrobial, only two cases of polymicrobial infections had fungal 

infection. 

 

The bacteria isolated from the burn wound cases are shown in table 2. 

 

Table 2: Bacteria isolated from burn wound cases (n=239) 

Bacteria Number Percentage 

Gram Positive Bacteria 

Staphylococcus aureus 71 29.7 
Coagulase negative staphylococcus 05 2 

 

Gram Negative Bacteria 

Pseudomonas aeruginosa 88 36.8 

Klebsiella pneumoniae 59 24.6 
Escherichia coli 09 3.7 

Proteus spp. 05 2 

Acinetobacter spp. 02 0.8 

 

The most common bacteria isolated were Pseudomonas aeruginosa (36.8%), followed by Staphylococcus 

aureus (29.7%) and Klebsiella pneumoniae (24.6%). 

 

The antibiotic susceptibility pattern of Staphylococcus aureus is shown in table 3. 

 

Table 3: Antibiotic susceptibility pattern of Staphylococcus aureus (n=71) 
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Antibiotic Sensitive (%) Resistant (%) 

Ampicillin 22 (30.9) 49 (69) 
Amoxycillin-clavulanic acid 29 (40.8) 42 (59.1) 
Cefoxitin 55 (77.4) 16 (22.5) 

Ceftriaxone 61 (85.9) 10 (14) 

Ciprofloxacin 33 (46.4) 38 (53.5) 
Levofloxacin 41 (57.7) 30 (42.2) 

Gentamicin 29 (40.8) 42 (59.1) 
Amikacin 37 (52.1) 34 (47.8) 

Vancomycin 72 (100) 00 

Linezolid 72 (100) 00 

Azithromycin 47 (66.1) 24 (33.8) 

 

Highest resistance to Staphylococcus aureus was seen with Ampicillin (69%), Amoxycillin-clavulanic acid 

(59.1%), Gentamicin (59.1%) and Ciprofloxacin (59.1%). Staphylococcus aureus was 100% sensitive to 

Vancomycin and Linezolid. 

 

The antibiotic susceptibility pattern of Pseudomonas aeruginosa is shown in table 4. 

 

Table 4: Antibiotic susceptibility pattern of Pseudomonas aeruginosa (n=88) 

Antibiotic Sensitive (%) Resistant (%) 

Gentamicin 41 (46.5) 47 (53.4) 
Amikacin 45 (51.1) 43 (48.8) 

Ciprofloxacin 29 (32.9) 59 (67.4) 

Levofloxacin 35 (39.7) 53 (60.2) 

Piperacillin-Tazobactam 85 (96.5) 03 (3.4) 

Ceftazidime 64 (72.7) 24 (27.2) 

Cefepime 69 (78.4) 19 (21.5) 

Cefotaxime 75 (85.2) 13 (14.7) 
Ceftriaxone 70 (79.5) 18 (20.4) 

Imipenem 84 (95.4) 04 (4.5) 

Aztreonam 74 (84) 14 (15.9) 

 

Highest resistance to Pseudomonas aeruginosa was seen with Ciprofloxacin (67.4%), Levofloxacin 

(60.2%), Gentamicin (53.4%) and Amikacin (48.8%). No antibiotic was 100% sensitive to Pseudomonas 

aeruginosa. 

 

The antibiotic susceptibility pattern of Klebsiella pneumoniae is shown in table 5. 

 

Table 5: Antibiotic susceptibility pattern of Klebsiella pneumoniae (n=59) 

Antibiotic Sensitive (%) Resistant (%) 
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Ampicillin 18 (30.5) 41 (69.4) 
Amoxycillin-clavulanic acid 33 (55.9) 26 (44) 

Ofloxacin 37 (62.7) 22 (37.2) 

Levofloxacin 35 (59.3) 24 (40.6) 

Amikacin 42 (71.1) 17 (28.8) 
Gentamicin 45 (76.2) 14 (23.7) 

Piperacillin-Tazobactam 59 (100) 00 

Ceftriaxone 46 (77.9) 13 (22) 

Cefepime 41 (69.4) 18 (30.5) 
Cefotaxime 43 (72.8) 16 (27.1) 

Imipenem 59 (100) 00 

 

Highest resistance to Klebsiella pneumoniae was seen with Ampicillin (69.4%), Amoxycillin-clavulanic 

acid (44%) and Levofloxacin (40.6%). No resistance (100% sensitivity) was seen with Piperacillin-

Tazobactam and Imipenem. 

 

4. Discussion 

In burn wound patients, the bacterial infections are a major cause of morbidity and mortality. The burn 

wounds present an opportunity for a wide variety of microorganisms to invade and cause infection, as burn 

wounds provide an ideal environment for growth of organisms with an extensive surface and large amount 

of dead tissue along with exudation of serum. The burn wound site initially will be colonized with bacteria 

and in some cases becomes uncontrolled leading to invasion, bacteremia and septicemia, leading to high 

mortality [12]. Swab culture technique is a simple, effective and convenient method for confirming the 

microbiological evidence. 

 

In the present study, most cases were in females (52,9%) and in the age group of 21-30 years. The findings 

are similar to other studies [13- 15]. But some studies have reported male preponderance in burn cases [16], 

[17]. These differences might be due to geographical variations in patients presenting to burn wards. The 

most common bacteria isolated were Pseudomonas aeruginosa (36.8%), followed by Staphylococcus aureus 

(29.7%) and Klebsiella pneumoniae (24.6%). Pseudomonas aeruginosa and Staphylococcus aureus were the 

most common organism reported in other studies [13], [17- 19], while some studies have reported 

Klebsiella pneumoniae as the most common organism isolated [13], [17]. 

 

Highest resistance to Staphylococcus aureus was seen with Ampicillin (69%), Amoxycillin-clavulanic acid 

(59.1%), Gentamicin (59.1%) and Ciprofloxacin (59.1%). Staphylococcus aureus was 100% sensitive to 

Vancomycin and Linezolid. These findings are in accordance with other studies [3], [20]. Based on these 

findings, Vancomycin and Linezolid can be used as empirical therapy for Staphylococcus aureus in burn 

wound patients, but caution is need not to use these higher antibiotics indiscriminately. 

 

Highest resistance to Pseudomonas aeruginosa was seen with Ciprofloxacin (67.4%), Levofloxacin 

(60.2%), Gentamicin (53.4%) and Amikacin (48.8%). Highest sensitivity was seen with Piperacillin-

Tazobactam (96.5%), Imipenem (95.4%) and Ceftriaxone (85.2%). No antibiotic was 100% sensitive to 

Pseudomonas aeruginosa. Other studies have reported a diverse finding regarding sensitivity of 

Pseudomonas aeruginosa, sensitivity to piperacillin and tazobactam was 38.9% in a recent study [3] and in 

contrast it was 80.55% in another study [20]. Another recent study [12] reported meropenem (97.62%) and 

piperacillin/tazobactam (90.48%) and gentamicin (64.29%) as the most sensitive drugs against 

Pseudomonas aeruginosa. 
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Highest resistance to Klebsiella pneumoniae was seen with Ampicillin (69.4%), Amoxycillin-clavulanic 

acid (44%) and Levofloxacin (40.6%). No resistance (100% sensitivity) was seen with Piperacillin-

Tazobactam and Imipenem. Similar sensitivity pattern is reported from other studies [12], [13], [21]. A 

gradual decrease in sensitivity of organism in burn wound patients overtime to commonly used anti-biotics 

is well documented [22], [23]. 

 

Limitations of the study 

The present study was conducted in a single center and the sample size was small and due to lack of 

resources we did not include anaerobic bacteria. Future studies should be multi-centric and also include 

anaerobic bacteria. 

 

5. Conclusion 

The most common organism causing infection in burn wound patients were Pseudomonas aeruginosa, 

followed by Staphylococcus aureus and Klebsiella pneumoniae. The isolated organisms were resistant to 

commonly used antibiotics, no antibiotic was 100 sensitive to Pseudomonas aeruginosa. To prevent 

emergence of multidrug resistant organism in burn wound patients, periodic anti-biogram studies are 

essential to know the changing susceptibility pattern of micro-organisms and empirical therapy should be 

initiated findings of the susceptibility studies. 
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