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Background: Burns rank among the most prevalent and severe types of injuries. 

Severe thermal damage patients need to receive expert care right away in order 

to reduce their risk of morbidity and death. Despite rigorous treatment with 

topical and parenteral antibiotics, sepsis and burn wound infection cause 50% 

to 60% of fatalities in burn patients. Aim:  To investigate the burn wound 

bacteriological pattern in patients who come to a tertiary care facility.  

Materials and Methods: A total of 112 swab culture samples and 56 blood 

culture samples were obtained for this prospective observational study, which 

included 56 patients admitted to the burns ward at Government General 

Hospital. The samples were processed at the laboratory of the institution, 

government general hospital.  

Results: 15 samples (28.3%) and 38 samples (71.7%) of the 56 swab culture 

isolates were gram positive and gram negative, respectively. The major 

organism identified from 16 (28.50%) of the study's second-week culture 

samples was the gram-negative bacterium Klebsiella.  

Conclusion: This study focuses on the microbiological etiology, and microbial 

analysis of burn wounds, with a particular emphasis on the methodologies for 

culturing and surveillance of burn wound infections. 
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INTRODUCTION 
 

Burn injuries have long been treated historically, and 

burn care has developed into a sensible therapeutic 

approach [1]. Treating burn patients presents its own 

set of challenges since burn wounds are highly 

susceptible to bacterial colonization and infection. At 

first, it is assumed that the charred region is free of 

microbial contamination. Burn wound infections are 

caused by coagulative elements, massive skin loss, 

and burn injuries. It is believed that early burn 

wounds are free of microbiological infection. 

Major burn wounds typically get infected three to 

five days after being admitted, primarily due to the 

patient's own bacterial flora rather than external 

factors. The resident and transitory flora of the patient 

are the source of colonization.[3–7] Sepsis is linked to 

around 75% of patient deaths in cases with burn 

injuries, particularly in developing nations.[1]  

Septicemia is brought on by microbial invasion of the 

bloodstream when the concentration of bacterial 

growth above 106 or 107. 

Particularly, immunological suppression brought on 

by compromised neutrophil function, cellular 

immunity, and humoral immunity might promote the 

growth and colonization of many bacteria in burn 

sites.[8] Bacteremia may be linked to burn wound 

infection, which hinders the adoption of skin 

transplants.[6] The burn wound infection continues to 

be a factor in 50–75% of fatalities even with 

successful topical treatment.[7] The range of bacterial 

isolates varies over time and across locations.[9] 

Therefore, the primary objective of any plan for 

treating burn wounds should be to achieve successful 

infection management.  
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This calls for regular evaluation of the burn wounds 

bacterial pattern and antibiogram, which serves as the 

foundation for adjusting the antibiotic regimen. In 

light of this, the current study's objective is to identify 

the burn unit's bacterial profile and resistance 

pattern.[9] The surface wound swabs that are currently 

being used in many Indian centers do not always 

provide an accurate count of the organisms involved 

in burn wound sepsis.[10,11] Surface swab culture has 

been the main technique employed at our institution 

to evaluate burn injuries thus far. Leucocyte count, 

blood culture, and surface swab culture are 

highlighted in this study as more precise methods of 

diagnosing sepsis from burn wounds. 

Aims and Objectives 

To study the bacteriological profile of burn wound 

infections. 

To study the importance of swab culture, blood 

cultures and leucocyte count in burn wound sepsis. 

 

MATERIAL AND METHODS 

 

The research was carried out in the plastic surgery 

department during the 2020–2021 academic year. 

As the study design, a prospective observational 

study was adopted. The ethical committee clearance 

was previously approved by the institutional ethical 

committee. Each patient provided informed consent 

for this study. Samples are gathered and sent for 

blood culture, swab culture, and leucocyte count. The 

samples were processed by the institutional 

laboratory. 

After being admitted to the plastic surgery 

department, 56 burn patients had their blood culture 

sample and 112 swab culture samples taken. 

Participants in the current study included patients of 

all ages and genders with burn wounds ranging from 

15% to 70%. 

Children with burns <5% TBSA, Adults<15%TBSA, 

and burns above 70% TBSA and facial/hands and 

feet/perineal burns are excluded.  

Specimen Collection 

Samples were collected according to the above 

mentioned criteria. Samples from the burn wounds 

were collected by surface swab culture, blood culture 

for bacterial isolation and blood samples for 

leucocyte count. 

Surface Swab 

The burn surface was first cleaned with a gauze 

soaked in sterile saline in order to obtain specific 

culture of the burn. Either deep swabbing or blister 

aspiration was the collection technique used. Two 

sterile swab sticks were then used to collect the 

sample. The swab was moistened with saline for dry 

wounds. Swabs were taken straight away to the lab 

for additional processing after collection. 

Blood sample Collection 

Patients who were suspected of having sepsis had 

their blood drawn, ideally prior to the start of 

antibiotic treatment. Under strict aseptic precautions, 

5–10 ml of blood from adult patients and 2 ml from 

pediatric patients were drawn from a peripheral vein. 

The sample were taken and sent straight away to the 

lab for additional processing in blood culture bottles. 

Blood Culture 

The inoculated blood culture bottles are incubated 

aerobically at 370 C overnight before being 

subcultures on days 2, 3, 4, and finally 7 of the 

incubation period. Blood agar, Chocolate agar, and 

Mac-Conkey agar were used for subcultures. 

Following are the typical laboratory techniques that 

were used to specifically identify an aerobic bacterial 

pathogen based on microscopic morphology, staining 

characteristics, cultural features, and biochemical 

characteristics. 

The colonies on the Blood/Chocolate and Mac-

Conkey agar were processed using Gram stain. 

 

RESULTS 

 

The distribution of age and sex in the population was 

examined with regard to burn wound infections. Out 

of the 56 cases, the age group affected most 

frequently was 21–30 years old (39%), followed by 

<10 years old (25%). The age group of over 60 years 

old had the fewest cases (1.7%). 

Table 1 shows 16 -30 % of the TBSA is the maximum 

per-centage of burns cases 41.7% least being 5.3% 

involving>60% TBSA. [Table 1] 

Table 2 shows Among isolates of swab cultures 

during 1st week- poly microbial growth shown 

maximum prevalence 37.5%, followed by Gram 

positive bacteria- staph aureus 19.6%, Gram negative 

bacteria-Klebsiella, E. coli 3.5%. No growth 17.8%. 

Second week common organism isolated are Gram 

negative bacteria Klebsiella 28.5% followed by 

Escherichia coli 12.5% and Pseudomonas aeruginosa 

10.7%. Among Gram positive Staphylococcus aureus 

shown least prevalence - 5.3%. No growth 23.20%. 

[Table 2] 

Table 3 shows Among positive swab culture during 

1st week 70% were gram positive bacteria 30% were 

gram negative. During 2nd week 8.34% were gram 

positive bacteria with 91.67% were gram negative. 

[Table 3] 

Table 4: Organisms commonly isolated in blood 

culture was Staphylococcus aureus 10.71%, 

polymicrobial growth 3.57% followed by 

Staphylococcus aureus, CONS, MR CONS, MRSA 

with each 1.79% and no growth bacterial growth seen 

in 78.57. [Table 4] 

Table 5 shows among swab cultures Staphylococcus 

aureus and Klebsiella pneumonia were the common 

bacteria isolated with each 12.5% and in blood 

cultures Staphylococcus aureus is the commonest 

bacteria 10% followed by Escherichia coli 8.03%, 

Citrobacter freundiiand Klebsiella oxytoca 3.5% in 

swab cultures and Pseudomonas aeruginosa, MRSA, 

CONS, MR CONS were next common bacteria 

isolated with each 1.7%. [Table 5] 
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Table 6 shows Among patients with sepsis Swab 

cultures 47.3% showed positive culture, Blood 

cultures showed 17.8%positive results, Leucocyte 

count were significant in 28.57%. [Table 6] 

 

Table 1: Percentage of Burns 

% TBSA No of cases Percentage 

<15 6 10.71% 

16 - 30 23 41.07% 

31 - 45 11 19.64% 

46 - 60 13 23.21% 

> 60 3 5.35% 

 

Table 2: Swab Culture Isolates 

Isolates 1st Week 1st Week % 2nd Week 2nd Week% 

Staphylococcus aureus 11 19.60% 3 5.30% 

Klebsiella pneumonia 2 3.50% 16 28.50% 

Escherichia coli 2 3.50% 7 12.50% 

Pseudomonas aeruginosa 1 1.70% 6 10.70% 

Strepto coccus 1 1.70% 0 0 

Citrobacter freundii 0 0 4 7.14% 

Polymicrobial 21 37.50% 4 7.14% 

Contaminants 8 14.20% 3 5.30% 

Nobacterial growth 10 17.80% 13 23.20% 

 

Table 3: Weekly Swab Cultures 

Specimen 1st week Percentage 2nd week Percentage 

Positive 12 70.00% 3 8.34% 

Negative 5 30% 33 91.67% 

 

Table 4: Blood Cultures 

Isolates No of Isolates Percentage 

Staphylococcus aureus 6 10.71% 

Pseudomonas aeruginosa 1 1.79% 

CONS 1 1.79% 

MR CONS 1 1.79% 

MRSA 1 1.79% 

POLYMICROBIAL 2 3.57% 

Nobacterial growth 44 78.57% 

 

Table 5: Organism Swab Culture  

 

Table 6: Comparison of Swab Culture/ Blood Culture/CBP Count 

Type of Investig ation No. of Samples No of Positive Culture/ CBP Percentage 

Swab Culture 112 53 47.3 

Blood Culture 56 10 17.8 

CBP Count 112 32 28.57 

 

DISCUSSION 
 

Patients admitted to the hospital with severe thermal 

burns continue to be most at risk for morbidity and 

mortality due to infection in the burn wound.[12] 

Because of the persistently rich sources of 

nourishment for the microorganisms, the wider 

regions of involvement, and the lengthier stays of the 

patients in the hospital, burns offer a favourable 

environment for bacterial growth.[13] In order to 

manage burn wounds, surface swab culture is 

performed as part of routine research to identify 

bacterial isolates and their susceptibility to 

antibiotics.[14] Another inquiry to identify the 

organism causing sepsis in burn wounds is blood 

culture.[15] 

Burn patients who develop sepsis face significant 

risks of morbidity and mortality. In the treatment of 

burn wounds, changing patterns of isolates and rising 

Organisms Swab culture (n=112) Swab culture % Blood Culture (n=56) Blood Culture % 

Staphylococcus aureus 14 12.5 6 10.7 

Klebsiella pneumonia 14 12.5 0 0 

Escherichia coli 9 8.03 0 0 

Pseudomonas aeruginosa 7 6.25 1 1.7 

Klebsiella oxytoca 4 3.5 0 0 

Citrobacter freundii 4 3.5 0 0 

Strepto coccus non BH 1 O.89 0 0 

MRSA 0 0 1 1.7 

CoNS 0 0 1 1.7 

MR CoNS 0 0 1 1.7 

No Growth 60 53.57 46 82.14 
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rates of antibiotic resistance are of concern because 

they can contribute to sepsis.[16–19] Therefore, it is 

crucial to continuously examine and update the sepsis 

epidemiology. 

Conducting repeated surface swab cultures, cbp and 

blood cultures in patients with sepsis symptoms to 

examine the bacteriological profile and antibiotic 

susceptibility pattern of the burn wound pathogen in 

patients with burns. To predict sepsis and provide the 

patients with the best care, a complete blood picture 

and cbp were performed concurrently. 

In this study a total of 112 Surface swabs, 112 Blood 

samples for Leucocyte count and56 Blood culture 

samples were collected from 56patients with burns 

and were admitted in burns ward with symptoms of 

suspected sepsis. This study was done to know the 

aerobic bacterial profile of clinically suspected sepsis 

in burns and role of blood culture, swab culture and 

leucocyte counts. Results obtained in this study were 

analyzed and compared with other studies. 

Burn wound infections were common in the age 

groups between 21-30 years. This age group had 

sustained mixed thermal burns who were about 39%. 

The next age group between 0-10 years sustained 

scald injuries they accounting up to 20%. Females 

were common because they sustained deep thermal 

burns. 

Leucopenia and severe leucocytosis were seen in 

5.3% and 28.5% of patients, respectively, making a 

total of 33.6% in the first week. 66.4% of patients had 

normal counts despite having suspected sepsis 

symptoms. While 76.8% of the samples during the 

second week had normal leucocyte counts despite 

experiencing fever spikes, 23.2% of them displayed 

leucocytosis. When combined with swab cultures, 

complete blood picture counts were a reliable way to 

identify sepsis during the first week. A study by 

Clinton Murray et al.[20] found that 32% of the 

patients had normal counts while experiencing fever 

spikes, while 68% of the patients had leucocytosis 

and leucopenia. 

Studies conducted by Krejci NC et al.[21] failed to find 

a link between CBP and either its gram-negative or 

gram-positive infections. According to a study 

conducted by L Edlman Saffle et al. and Keen A. 

Knodock,[22] the mean WBC on the day of culture was 

the same for both positive and negative blood culture 

events. Leucocyte count alone or the complete blood 

picture (CBP) are unreliable indicators of burn 

wound sepsis. had more reliable in predicting sepsis. 

CBP count + swab culture =4.5% raise in culture 

positivity. CBP count+Blood culture =3.5% raise in 

culture positivity. 
 

CONCLUSION 
 

The age group with the highest prevalence of burn 

wound sepsis symptoms was between 21 and 30 

years old. There was a noticeable female 

predominance, and more than 15% of TBSA was 

involved with deeper levels of burns. Staphylococcus 

aureus was the most often isolated microorganism 

throughout the first week. Swab cultures from the 

second week revealed that Klebsiella was the 

predominant isolate of Gram negative bacteria. 

Complete blood picture counts were reliable to 

diagnose sepsis during the first week when done 

alongside with swab culture. In this study, swab 

culture outperformed blood culture as a more reliable 

method for managing sepsis during the second week. 
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