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Abstract 
Objective: To determine the frequency of micro-organisms and their antibiotic susceptibility in acute burn wounds. 
Method: The retrospective, descriptive, cross-sectional study was conducted at the Department of Burn and Plastic 
Surgery, Allama Iqbal Teaching Hospital/Dera Ghazi Khan Medical College, Dera Ghazi Khan, Pakistan, and 
comprised data from January 2020 to December 2022 of patients of either gender aged 1-70 years with acute partial 
and full thickness burns. Those aged 1-14 years were designated as the paediatric group. Surface swab cultures were 
collected after 72 hours or upon signs of infection, and analysed using standard microbiological techniques. The 
prevalence of micro-organisms and antibiotic susceptibility was assessed using the disc diffusion method. Data was 
analysed using SPSS 22. 
Results: Of the 450 patients, 167(37.1%) were males and 179(39.8%) were females. The overall mean age was 
23.95±11.83 years, and there were 104(23.1%) patients of paediatric age. Pseudomonas aeruginosa was the most 
common finding 157(34.9%), followed by klebsiella pneumonia 68(15%), methicillin-resistant staphylococcus 
aureus 68(15%), methicillin-sensitive staphylococcus aureus 45(10%), escherichia coli 23(5.1%), acinetobacter 
13(2.9%) and proteus 5(1.1%). Among the pan-drug resistant strains, 67(14.9%) were pseudomonas and 22(4.9%) 
were klebsiella. Imipenem and linezolid were the most effective antibiotics overall. 
Conclusion: The most frequently isolated bacteria in burn wounds were pseudomonas aeruginosa, klebsiella 
pneumonia and staphylococcus aureus. Linezolid and imipenem were found to be the most effective against these 
isolates. 
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Introduction 
Burn wound infection remains a major cause of morbidity 
and mortality globally1,2. Despite considerable 
improvement in the treatment of burn injuries, infection 
continues to be a challenge. There is >50% mortality 
amongst burn patients due to septicaemia. After the 
initial phase of resuscitation, burn victims suffer various 
infection-related complications.3 

For a variety of reasons, like large exposed total body 
surface area (TBSA), immunosupresive effects of burns, 
infection related infusion lines, invasive diagnostic and 
therapeutic procedures and prolonged length of hospital 
stay (LOS), burn patients are at high risk of infections. 
Patient factors, such as age, extent/pattern of injury, and 
depth of burns, coupled with microbial factors, such as 

number and type, virulance characteristics of organisms 
(enzyme/toxin production and motility of organisms), are 
major determinants of invasiveness of infection. Wound 
contamination by superficial bacteria can easily succumb 
to intrutive infection in such population. Risk of sepsis is 
directly related to the degree of bacterial wound 
infection.4 

Following colonisation, surface micro-organisms start to 
invade burn eschar to the extent possible, and the viable 
tissue below the eschar is invaded. In fact, in the absence 
of appropriate care, the burn wound is an ideal culture 
medium for the colonisation and proliferation of all kinds 
of endogenous and exogenous microbes. The skin that 
normally serves as a physical barrier against microbes is 
disrupted, thus making the individual susceptible to 
microbial invasion. Additionally, the underlying 
vasculature of the skin is damaged to variable extents, 
making it difficult for various components of the immune 
response to reach the affected site. Blood-borne and skin 
surface wound infections can be life-threatening if not 
timely diagnosed and treated properly in burn patients. 
Overcrowding is a major cause of cross-infection in burn 
centres in developing countries. Monitoring the bacterial 
flora of these wounds and their antibiotic sensitivity 
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patterns on a regular basis is important so that proper 
drug therapy is initiated at an appropriate time. 
Determining the sensitivity of bacteria to antibiotics may 
help the clinician to rationalise the use of antibiotics.5 

The current study was planned to determine the 
frequency of micro-organisms and their antibiotic 
susceptibility in acute burn wounds. 

Materials and Methods 
The retrospective, descriptive, cross-sectional study was 
conducted at the Department of Burn and Plastic Surgery, 
Allama Iqbal Teaching Hospital/Dera Ghazi Khan Medical 
College, Dera Ghazi Khan in southern Punjab, Pakistan, 
and comprised data from January 2020 to December 
2022. After approval form the institutional ethics review 
board, the sample size was calculated using the 
Cochrane’s formula n = z2 p (1- p)/ d2, where n was the 
required sample size, Z was the level of 95% confidence 
(1.96), P was 50% proportion (0.5), and d was the margin 
of error (0.05).  The sample was raised using consecutive 
random sampling technique. Those included were 
patients of either gender aged 1-70 years with acute 
partial and full thickness burns. Those aged 1-14 years 
were designated as the paediatric group. The surface 
swab culture specimens had been collected using 
standard collection techniques from burn wounds after 
72 hours of burn, or when a patient developed high-grade 
fever or showed any sign of infection. Patients outside this 
age range, those with negative culture reports, or having 
bleeding diathesis and diabetes mellitus were excluded. 
Written informed consent had been obtained from all the 
patients. 

All the collected samples had been analysed at the 
institutional pathological laboratory. After inoculation on 
appropriate culture media, the specimens were incubated 
for 24 hours at 37°C for obtaining aerobic, anaerobic, 
fungal and any other growths. The microbes were 
identified by their colonial morphology and characteristic 
biochemical tests using standard antibiotic discs. 

Antibiotic susceptibility was tested by employing disc 
diffusion method for culture and sensitivity. Data was 
collected and outcome measures were noted for 
frequency pattern of micro-organism and its sensitivity to 
antibiotics. 

Data was analysed using SPSS  22. Data was expressed as 
frequencies and percentages or as means ± standard 
deviation as appropriate. Chi-square test was used for 
comparision. P>0.05 was regarded statistically significant. 

 

Results 
Of the 450 patients, 167(37.1%) were males and 
179(39.8%) were females (Table 1, Fig 1). The overall mean 
age was 23.95±11.83 years (range: 2-70 years), and there 
were 104(23.1%) patients of paediatric age out of these 
450 patients. Mean TBSA was 21.53±9.59% (range: 5-
40%). 

Of the 450 patients, 241 (53.68%) were male and 259 
(46.31%) were female (Table 1). The overall mean age was 
23.95±11.83 years (range: 2–70 years), and 150 (33.3%) 
patients belonged to the paediatric age group. The mean 
total body surface area (TBSA) burned was 21.53±9.59% 
(range: 5–40%). 

The types of initial burn injuries included flame burns in 
338 (75.1%) patients, electrical burns in 43 (9.5%), scalds 
in 58 (12.9%), and acid burns in 11 (2.4%). 

There were 379 (84.21%) patients with burn wounds of 
more than 7 days' duration, while 71 (15.79%) patients 
had wounds of less than 2 weeks' duration (p=0.001). Out 
of the 450 isolates obtained, 415 (92.22%) were 
monomicrobial, while 35 (7.78%) were polymicrobial. 
Pseudomonas (P.) aeruginosa was the most common 
finding 157(34.9%), followed by klebsiella (K.) pneumonia 
68(15%), methicillin-resistant staphylococcus aureus 
(MRSA) 68(15%), methicillin-sensitive staphylococcus 
aureus (MSSA) 45(10%), escherichia (E.) coli 23(5.1%), 
acinetobacter 13(2.9%) and proteus 5(1.1%).Among the 
pan-drug resistant (PDR) strains, 67(14.9%) were 
pseudomonas and 22(4.9%) were klebsiella (Table 2). 
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Figure-1: Gender distribution.

Table-1: Gender distribution. 
 
                                             Men                                Women                        Paediatric group. 
 
Frequency                          167                                    179                                             104                
percentage                        37.1                                   39.8                                            23.1               



A variable antibiotic susceptibility pattern was observed 
among the microbes with predominant imipenum and 
linzolid sensitivity (Table 3). 

 

Discussion 
Burn size and depth are direct risk factors for infections. 
The virulence and number of microbes per gram of tissue 
can influence the frequency of invasive infections and 
their clinical severity. The American Burn Association 
consensus concensus conference has identified 
colonisation, infection, invasive infection, cellulitis and 
necrotizing infection/fasciitis as wound infections. The 
presence of proliferating bacteria without a host response 
has been described as colonisation. Bacterial count of 
>105 per gram has been labelled as invasive infection. 
Suppuration of the eschar, graft loss, involvement of 
unburned tissue are evidence of systemic sepsis. 
Necrotising infection is aggressive incisive infection with 
the involvement of underlying structures. In the current 
study, wound swab culture was performed to ascertain 
the frequency of micro-organism and their antibiotics 
susceptibility. P. aeruginosa was the most frequent 
microbial reported in the patients, which is comparable to 
earlier studies6. In some studies S. aureus has been found 
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Table-2: Frequency of micro-organisms isolated from burn wounds. 
 
Micro-organism                                                                 N                                                  %age  
 
Pseudomonas aeruginosa                                                 157                                                  34.9 
E-coli                                                                                        22.5                                                     5 
Staphylococcus aureus                                                         45                                                      10 
Klebsiella pneumonia                                                          45                                                      10 
Acinetobacter                                                                         13                                                     2.9 
MRSA                                                                                         68                                                    15.1 
Proteus                                                                                      5                                                      1.1 
PDR-Pseudomonas                                                               67                                                    14.9 
PDR-Kebsiella-                                                                      22.4                                                   5% 
MRSE                                                                                           5                                                      1.1 
Total                                                                                          450                                                   100 
E: Escherichia, MRSA: Methicillin-resistant staphylococcus aureus, PDR: Pan-drug 
resistant, MRSE: Methicillin-resistant staphylococcus epidermidis



as the main microbe in burn wounds. Imipenem was the 
most common antibiotic in relation to pseudomonas 
infection in the current study, according to literature, 
second-generation cephalosporin were the most 
common antibiotics to this organism. Klebsiella was the 
second most frequently isolated pathogen in the present 
study, coinciding with literature, but some studies have 
reported Klebsiella species as the most common microbe 
in Klebsiella species as the predominant microorganism in 
the bacteriology of burn wounds. The third most 
frequently isolated organism was S. aureus. The gram-
positive bacteria in deeper part of sweat glands and hair 
follicles has been reported to survive the heat of initial 
burn in the absence of topical antimicrobial agents. These 
bacteria heavily colonise wounds within the first 48 hours 
post-injury. Strategies to prevent and treat infection are 
essential for the survival of patients with extensive burns.8 

MRSA constituted an alarmingly high percentage (60%) 
among the staphylococcal infections. Large reservoirs of 
MRSA exist outside healthcare facilities, both healthcare-
associated and community-associated infections, which 
are real threat to burn injury patients who are managed 
on an outpatient department (OPD) basis with 
conventional dressings instead of standard wound 
excision and skin grafting. Contact with cases, cleanliness, 
compromised skin, contaminated fomites, and crowded 
living increase the chances of such infections. Good hand 
hygiene and barrier nursing by all healthcare providers 
can effectively minimise cross-infection among 
hospitalised patients12. 

The MRSA isolates in the current study were generally 

multidrug resistant (MDR). Linezolid and imipenem would 
be employed on an empirical basis to combat life-
threatening infections caused by non-resistant and MDR 
strains. In the current study, no fungus isolates were 
found. There was a variable percentage of antibiotic 
resistance among the cultured organisms. The findings 
were in line with published studies13,15. The risk of the 
emergence of resistant strains and all other kinds of 
microbial invasion (bacteraemia) is more common among 
patients who are managed at home for >10 days. In fact, 
ultra-early or early excision and re-surfacing has become 
the standard of care for deep burns in the modern era14. 

The current study has limitations of being a single-centre, 
retrospective research. Also, the study only comprised 
patients who were found to be initially positive. However, 
pathogens in one patient may change over time and after 
antibiotic exposure.  Systematic reviews and meta-
analysis studies are needed to confirm the current 
findings, and further research is needed to explore the 
association between wound infection and mortality. 

Conclusion 
The most common frequent organisms found in burn 
wounds were S. aureus, P. aeruginosa and K. pneumoniae. 
Antibiotic susceptibility pattern was variable among the 
microbes. Frequency of positive cultures was significant 
and more among patients with duration of >10 days of 
burn wounds. Early or ultra-early tangential excision of 
deep burns and re-surfacing with skin graft/skin 
substituents can help reduce infection-related 
complications. 
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Table-3: Dominant sensitivity pattern of the frequently cultured microbes (n=450). 
 
Antibiotics tested                                          Pseudomoas aeruginosa                 Klebsiella pneumoniae              Proteus                       MRSA                             E-coli             Acinetobacter      PDR-Pseudomonas 
                                                                                                 (n=157) %33                                            (n=68) %15                         (n=5) % 1            (n=68) 15%            (n=22.5) %(5) 
 
Piperacillin+Tazobactum                                                   10(17.5)                                                         13(8.8)                                           -                                    -                                         -                                    -                                                - 
Imipenum                                                                                42.28 (65)                                                       6.5(4.4)                                          -                                    -                                         -                        33.66(4.50)                                    - 
Ciprofloxacin                                                                        14.28(22.41)                                                 19.5(13.6)                                        -                                    -                                   3 (50)                   33.33(4.50)                                    - 
Polymyxin B                                                                                 1(4.8)                                                           6.5(8.8)                                          -                                    -                                         -                                    -                                                - 
Cefoperazone+Salbactum                                                     1(3)                                                                    -                                                  -                                    -                                         -                                    -                                                - 
Amikicin                                                                                 14.28(22.41)                                                    13(8.8)                                           -                               5(3.4)                                   -                        33.33(4.50)                                    - 
Levofloxacin                                                                               5.71(9)                                                          6.5(4.4)                                    100 (5)                              -                                         -                                    -                                                - 
Ceftazidime                                                                                       -                                                                        -                                                  -                                    -                                         -                                    -                                                - 
Vancomycin                                                                                      -                                                                        -                                                  -                              10(6.8)                                  -                                                                                     - 
Fusidic acid                                                                                     1(3)                                                                    -                                                  -                                    -                                         -                                    -                                                - 
Linezolid                                                                                             -                                                                        -                                                  -                              65(44)                                   -                                                                                     - 
Moxifloxacin                                                                                      -                                                                        -                                                                                15(10.2)                                                                                                                        - 
                                                                                                                                                                                                                                                                                                                        10(6.8                              -                                                  
Doxycyclin                                                                                          -                                                                      -                                                -                                    -                                         -                                    -                                                - 
Azizthromycin                                                                               5(8)                                                              13(8.8)                                                                                                                                                                 -                                                - 
Meropanum                                                                                        -                                                                                                                                                                                                                                               -                                                - 
Colistin(PDR-organism)                                                                 -                                                          19.5(13.6)                                                                                                                                                            -                                        100(67) 
E: Escherichia, MRSA: Methicillin-resistant staphylococcus aureus, PDR: Pan-drug resistant.                                                                                                                                                                         
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