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Abstract 
Introduction Patients with burn wounds are more susceptible to develop healthcare associated (HA) 

infection. Bacterial isolates from HA burn wound infection vary from one place to the other and also 
differ in terms of antimicrobial susceptibility pattern. The aim of our study was to assess the incidence of 
HA burn wound infection, risk factors and to determine the microbiological profile and antimicrobial 
susceptibility pattern of isolated pathogens.   

Methods This was a one-year retrospective descriptive study conducted between January 2017 and 
December 2017, in Al-Babtain Burn and Plastic Surgery center, Kuwait. The identification of bacterial 
isolates was conducted by conventional biochemical methods according to standard microbiological 
techniques and commercially available kits using analytical profile index procedure. 

Results Total body surface area >35% affected and length of stay more than 14 days were statistically 
significant risk factors for HA burn infection (RR of 10.057 and 5.912, respectively). Analysis of 
microbiological profile of these positive cultures indicated that the most common isolated organism was 
Acinetobacter baumannii followed by Klebsiella pneumoniae. Multidrug resistant organisms composed 
65.85% of the positive isolates. Vancomycin, tigecycline, teicoplanin and linezolid showed 100% 
effectiveness for all Gram positive isolates. For Gram negative organisms, imipenem and meropenem 
showed 38.71% and 41.93% efficacy, respectively. 

Conclusion Identification of antimicrobial susceptibility patterns helps to tailor the required 
antibiotic policy to minimize the acquired infections among these vulnerable patients. 

 
Keywords Epidemiology, antimicrobial resistance, health care associated infection, burn, infection 

control, surveillance. 
 

Introduction 
Burn injuries are part of the most common 

and serious types of trauma, representing a major 
public health concern all over the world.1 
Hospitalized patients with burn wounds are more 
vulnerable to infection due to a variety of factors 
such as the loss of the normal protective skin 
barrier, impaired immune system and the1 
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presence of dead and necrotic tissues that provide 
an environment conducive to the growth and 
proliferation of pathogens.2 About 75% of all 
deaths after burn injuries are related to 
infections, with a high rate of healthcare 
associated infection in burn units.3  

As bacterial isolates from burn patients 
change with time, it is essential to update the 
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microbiological profile of burn wound infection 
periodically with identification of the most 
common isolated pathogens and their 
antimicrobial sensitivity pattern in order to 
improve management and outcome.4 

Antibiotic resistance is an emerging concern 
among patients with healthcare associated 
infection (HAI) in this era, increasing rapidly and 
becoming a public health threat; this resistance is 
in part due to misuse and over use of antibiotic 
prescription.5 The emergence of highly drug 
resistant bacteria in HAI of burn patients, with 
limited therapeutic options, is an alarming new 
concern with subsequent morbidity and 
mortality. Therefore, in depth knowledge of the 
microbiological profile and antibiotic 
susceptibility pattern of HAI in patients with 
burn injuries is essential because many patients 
with wound infection need to receive antibiotic 
therapy before availability of the results of 
microbiological cultures as this is particularly 
important to reduce morbidity and mortality 
related to infection.6 

The aim of our study was to assess the 
incidence of health care associated burn wound 
infection, risk factors and determination of 
microbiological profile and antimicrobial 
susceptibility pattern of isolated pathogens 
focusing on the distribution of multidrug 
resistant organisms (MDRO) that can be helpful 
in the design of empirical antibiotic policy for 
this category of patient in our setting. 

 
Methods 
Study design 
This was a one-year prospective study 

conducted between January 2017 and December 
2017, in Al-Babtain Burn and Plastic surgery 
center, Kuwait. 

The study protocol was reviewed and 
approved by the research committee of the 
Ministry of Health Kuwait (887/30 Oct 2018). 

 
Study setting 
Al-Babtain Burn and Plastic Surgery center is 

the only referral center for burn patients in 
Kuwait City, State of Kuwait. Data were 
retrieved from patients’ medical record and 
infection control surveillance sheets. 

Inclusion criteria 
All patients presented with burn injury and 

requiring admission were included. 
 
Exclusion criteria 
Patients with minor burn injury treated on 

outpatient department basis. 
Patients transferred from plastic surgery ward 

to burn ward and not presenting with burn 
injury. 

Identification of healthcare associated burn 
wound infection was based on the Centers for 
Disease Control and Prevention (CDC) criteria 
for year 2017, which is “a change in burn wound 
appearance or character, such as rapid eschar 
separation, or dark brown, black, or violaceous 
discoloration of the eschar”, with “organism(s) 
identified from blood by a culture or non-culture 
based microbiologic testing method which is 
performed for purposes of clinical diagnosis or 
treatment”.7 

 
Microbiological analysis; sample collection 

and inoculation 
 Blood cultures were processed using manual 

standard method (Vitek, Marcy-l’Étoile, France). 
All blood specimens were put into thioglycolate 
broth and subcultured after overnight 
incubation on 5% blood agar, Mac Conkey agar 
and Chocolate agar plates and incubated 
overnight at 37°C aerobically.  

The identification of bacterial isolates was 
conducted by conventional biochemical 
methods according to standard microbiological 
techniques and commercially available kits, 
using the analytical profile index procedure 
(API; Vitek, bioMérieux, Hazelwood, MO, 
USA).8  

Antibiotic susceptibility was determined by 
using classical Kirby Bauer disc diffusion 
method on Mueller-Hinton agar according to 
Clinical and Laboratory Standards Institute 
(CLSI) guidelines.9 Interpretation of 
antimicrobial resistance and susceptibility was 
determined using CLSI 2015 
recommendations.10  

For identification of MDRO we used the 
definitions outlined by Magiorakos et al. to 
define multidrug-resistant (MDR) as “acquired 
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non-susceptibility to at least one agent in three 
or more antimicrobial categories”.11  

 
Statistical analysis 
Different risk factors were assessed to identify 

the risk of developing healthcare associated burn 
wound infection. For total body surface area 
(TBSA) patients were divided according to 
affected TBSA percentage into two groups: the 
first group with TBSA% >35% and the second 
group with TBSA% ≤35%. Regarding the length 
of hospital stay (LOS), patients were divided into 
two groups: patients above the mean hospital 
stay for the studied sample and patients who 
stayed equally or below the mean calculated 
length of stay. 

Relative risks were calculated to show 
significance in developing healthcare associated 
burn wound infection and acquiring multidrug 
resistant organism. Fischer’s exact test was used 
to identify significance at p value <0.05. 
Statistical analysis was performed using SPSS 
version 18, (IBM, Chicago, IL, USA). 

 
Results  
The study population was composed of 201 

patients. Male patients represented 61.19% of 
the study sample. The flame burn was the most 
common type of injury among our studied 
population (62.69%), while scald came second 
common (27.86%) and all other injuries 
represented only 9.45% (Table 1).  

For the 201 patients who constituted 2834 
patient days, the affected TBSA ranged from 1%-
98% with a mean of 19.7% ± 17.65%. The 
average length of hospital stay was 14 days ± 
18.14 days, while for patients who developed 
healthcare associated burn infection the average 
length of stay was 31 days ± 25.48 days. 

During the period of study, 17 patients 
developed healthcare associated burn wound 
infection with an incidence rate of 6/1000 
patient days. Eleven male patients developed 
healthcare associated burn wound infection, and 
six patients were female. This distribution 
showed no statistical significance (p=0.756). All 
patients who developed healthcare associated 
burn infection had a flame injury, and this was 
statistically significant (p<0.001). Patients with  

Table 1. Distribution of studied risk factors 
among patients with burn injuries in Al Babtain 

center during 2017 
 

Risk factor category N % 
Gender 

  

Male 123 61.19 

Female 78 38.81 

Type of Burn 
 

Flame 126 62.69 

Scald 56 27.86 

Contact 10 4.98 

Electric 8 3.98 

Chemical 1 0.50 

TBSA 
  

>35% 25 12.44 

≤35% 176 87.56 

Length of hospital stay 

>14 days 58 28.86 

≤14 days 143 71.14 

TBSA – total body surface area. 
 
burns covering more than 35% of TBSA were 
found to be statistically more likely to develop 
healthcare associated burn infection (p<0.001). 
Patients who stayed more than the mean LOS of 
the study (14 days) were more prone to develop 
healthcare associated infection (p<0.001). These 
data are presented in Table 2. Further statistical 
analysis for the TBSA and LOS by linear 
regression showed their statistical significance as 
risk factors to develop healthcare burn 
associated infection (p<0.000). 

The 17 patients who developed healthcare 
associated burn wound infection revealed 41 
positive blood cultures. These were repeated 
blood cultures collected at different time points 
for each patient within the infection period. On 
the other hand, TBSA of burn wound and LOS 
did not show any statistical significance among 
patients with healthcare associated burn 
infection regarding acquisition of multidrug 
resistant organisms in blood cultures. These data 
are presented in Table 3. 

Analysis of the microbiological profile of 
these positive cultures indicated that the most 
commonly isolated organism was Acinetobacter  
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baumannii 17 (41.46%) followed by eight 
Klebsiella pneumoniae (19.51%). Multidrug 
resistant organisms composed 27 (65.85%) of 
the positive isolates. All Acinetobacter baumannii 
isolates were MDR (100%). These data are 
shown in Table 4. 

Regarding the antimicrobial sensitivity 
pattern among Gram positive organisms we 
found that (66.67%) of the isolates of 
Staphylococcus aureus were MRSA and that both 
Enterococcus gallinarum and Enterococcus faecalis 
were sensitive to penicillins. Vancomycin, 

tigecycline, teicoplanin and linezolid showed 
100% susceptibility in all Gram positive isolates. 
This is presented in Figure 1.  

For Gram negative organisms, tigecycline was 
100% active on tested isolates, while imipenem 
and meropenem were active on 38.71% and 
41.93% of the isolates, respectively. In our study 
we found one isolate (Acinetobacter baumannii) 
which showed resistance to colistin. This is 
shown in Figure 2. 

 
 
 

Table 2. Risk of acquiring healthcare associated burn wound infection in relation to studied risk 
factors in patients with burn injuries in Al Babtain center during 2017 

 

Risk factor 

Patient with 
healthcare 

associated burn 
infection 

Patient without 
healthcare 

associated burn 
infection 

Relative risk 
Confidence 

interval 

Male 11 112 1.163 0.448 – 3.017 
Female 6 72   

Flame burn 17 109 20.945 1.278 – 343.3 
Other burn 

injuries 
0 75   

Patient with 
>35 TBSA burn 

10 15 10.057 4.212 – 24.013 

Patient with 
≤35 TBSA burn 

7 169   

LOS >14 days 12 46 5.917 2.182 – 16.047 
LOS ≤14 5 138   

LOS – length of hospital stay; TBSA – total body surface area. 
 
Table 3. Risk of acquiring MDROs for patients with healthcare associated burn wound infection in 

relation to studied risk factors in patients with burn injuries in Al Babtain center during 2017 
 

Risk factor 

Blood culture with 
MDRO in patients 

with healthcare 
associated burn 

infection 

Blood culture without 
MDRO in patients 

with healthcare 
associated burn 

infection 

Relative risk Confidence interval 

Male 15 12 0.648 0.435 – 0.966 
Female 12 2   

Patient with >35 
TBSA burn 

20 9 1.182 0.691 – 2.025 

Patient with ≤35 
TBSA burn 

7 5   

LOS >14 days 18 11 0.827 0.536 – 1.276 
LOS ≤14 9 3   

HAI – healthcare associated infection; LOS – length of hospital stay; MDRO – multidrug resistant organisms; 
TBSA – total body surface area. 
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Discussion 
Healthcare associated infections represent a 

serious issue for health services all over the world, 
impacting the survival of high-risk patients, such 
as burn patients. Burn site infections can 
influence both the survival of the patient and the 
outcome of reconstructive treatment.12  

In our study, we revealed that the incidence 
rate of healthcare associated burn infection was 
6/1000 patient days. This rate is higher than that 
of the study of Van Duin and his colleagues who 
identified a rate of 1.78/1000 patient days.13  

However, another comprehensive study of the 
epidemiology of burn infection showed that the 

rate among patients with TBSA >30% exceeds 
5/1000 patient days.14 It is worth to mention that 
our setting is the only referral center for burn 
patients in the state of Kuwait, so any age group 
or degree of burn, type of burn injury or TBSA 
will be receiving management in our setting. 

Our findings showed that flame burn is the 
most common (62.69%) cause of burn injury. 
This is similar to a systematic review of 
epidemiology of burn injuries in the east 
Mediterranean Region and reports from India 
and Nepal.15-17 Several factors may contribute to 
the predominance of flame burn injury. Diverse 
intentions for flame injuries have been reported,  

Table 4. Microbiological profile and distribution of MDRO among patients with healthcare 
associated burn infection in Al Babtain center in 2017 

 

Microorganism No. of 
isolates  

Percentage Number of 
MDR isolates 

Percentage of 
MDR isolates* 

Acinetobacter baumannii 17 41.46 17 100 
Klebsiella pneumoniae 8 19.51 4 50 
Staphylococcus aureus 6 14.63 4 66.67 
Pseudomonas aeruginosa 6 14.63 1 16.66 
Enterococcus faecalis 2 4.88 0 0 
Serratia marcescens 1 2.44 1 100 
Enterococcus gallinarum 1 2.44 0 0 
TOTAL 41 100 27 65.85 

*The percentage is calculated from the total isolates number of the same microorganism 
MDR – multidrug resistant. 
 

 
Figure 1. Antimicrobial susceptibility pattern for Gram positive isolates in patients with healthcare 

associated burn wound infections in Al Babtain center during 2017 
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marital problems, family problems, psychological 
and psychiatric disorders as well as poverty. Low 
socioeconomic status with poorly secured 
liquefied petroleum gas cylinders, or cooking 
equipment, or using open fire for cooking are 
usually implicated in flame burn injuries.15-17 

A total body surface area affected above 35% 
was shown to be a significant risk factor for 
developing healthcare associated burn infection 
in our study. This is similar to different studies 
conducted in the USA, Turkey and Egypt, which 
showed that a TBSA above 30% is an 
independent risk factor for burn wound 
infection.14,18,19 Increase in TBSA is usually 
associated with loss of natural physical defense, 
decrease in patient immune system, and these 
patients are usually in need of invasive devices. 
All these factors will lead to an increased risk of 
HAIs. 

Patients who spend more time in the hospital 
are more vulnerable to develop HAIs. Our 
patients spent an average of 14 days in the 
hospital, this in accordance with an Iranian study 
and a systematic review of different countries in 
the eastern Mediterranean Region that showed 
similar duration of hospital stay.15,20 Van Duin 
and his colleagues reported that half of the 
patients who spend 80 days from admission will 
experience at least one HAI.13 Also Coetzee et al. 
reported that the risk of wound infection 

increases by time.21 Burn wounds are known to 
be good media for bacterial growth, and 
colonization occurs shortly after the injury as 
virulent microorganism strains invade the skin 
and soft tissue; as the host defense is weak, an 
increase in the number of microorganisms will be 
able to reach the venous system to cause 
infection.22 

In the current study, the most commonly 
isolated microorganisms from healthcare 
associated burn wound infection were 
Acinetobacter baumannii (41.46%) followed by 
Klebsiella pneumoniae (19.51%) then Staphylococcus 
aureus and Pseudomonas aeruginosa (14.63% each). 
This result is in agreement with a Turkish study 
which revealed Acinetobacter baumannii as the 
most common pathogen isolated (23.6%); in the 
same study the percentage of S. aureus was near to 
our value (11.2%).23 

The microbiological profile in our study is 
somewhat different from that shown in a related 
study done by Rathod et al., which showed 
Pseudomonas aeruginosa as the most frequent 
isolate (34.93%).24  

Possible explanations to the difference in the 
microbiological profile may be due to differences 
in geographic location or patient age (children 
and adults), differences in hygienic measures 
applied in healthcare facilities and associated 

 
Figure 2. Antimicrobial susceptibility pattern for Gram negative isolates in patients with healthcare 

associated burn infections in Al Babtain center during 2017 
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cross-infection by the hands of healthcare 
personnel. 

In the current study, we found that MDROs 
represented 65.85% of the positive cultures; 
100% of Acinetobacter baumannii strains were 
resistant, resistance in S. aureus strains was 
66.67%, while for Klebsiella pneumoniae and 
Pseudomonas aeruginosa the percentage of resistant 
strains was 50% and 11.11%, respectively. These 
findings are in agreement with a related Egyptian 
study conducted in 2016 which showed that 
multidrug resistant Gram negative organisms 
represented about 60% of the isolates.25  

Regarding the antibiotic sensitivity pattern of 
the isolates from healthcare associated burn 
infections, Gram positive organisms were 100% 
sensitive to vancomycin, teicoplanin, tigecycline 
and linezolid 100% effectiveness, and to a lower 
extent to other antimicrobials such as 
clindamycin (88%) and gentamicin (66%). 
Similar results are shown in the study of Rathod 
et al. that revealed 100% sensitivity to 
vancomycin and linezolid followed by 
clindamycin (64.55%).24 

In our study, sensitivity to imipenem was only 
38.71% in Gram negative isolates; this may be 
explained by overuse of imipenem in our setting 
to improve the clinical outcome of such critically 
ill patients. This result is similar to that found by 
Mohammed in which sensitivity to imipenem was 
35%.25 In another study by Rathod VS et al., in 
which Pseudomonas aeruginosa was the most 
common isolate, the organism showed 75% 
resistance to ceftazidime.24 

Lack of compliance to the infection control 
measures, absence of an antimicrobial 
stewardship program, and patients’ 
characteristics, especially for this vulnerable 
category, all can lead to emergence of resistant 
microorganisms. 

Among study limitations, the absence of an 
electronic file system has limited the collection of 
other potential risk factors such as degree of 
burn, time of injury and different source of flame 
burn. Also, the establishment of the MDRO 
profile depended on the disc diffusion method 
not on PCR for detection of resistance genes due 

to unavailability of these resources in the hospital 
lab. 
 

Conclusion 
Identification of the microbiological profile 

of HAI in burn wounds is of great importance 
both epidemiologically and to improve the 
clinical outcome, as this data may guide effective 
empirical antibiotic therapy. In our setting the 
most prevalent microorganism identified was 
Acinetobacter baumannii and all its isolates were 
found to be MDR. Proper compliance with 
infection control measures and development of 
an antibiotic stewardship program will help in 
reducing the number of infections and the 
emergence of resistant strains for the critically ill 
patient with burn wound injury. 
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