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Introduction 

One of the most important causes of 
mortality and morbidity in burn wards, and a 
major reason for death is infection.1-4 Several 
reasons make burn victims predisposed to 
infection, such as widen of burn area, necrotic 

tissue presence, immune-compromising 

effects of burn wound, prolonged hospital 
stay, patients overcrowding inwards, 
inability of blood to reach the affected 
environment, and moist area in wound 
(which is susceptible for proliferation and 

colonization).2,5-7 Now it has been proved 

that, 75% of burn injury deaths are due to 

infection rather than osmotic shock or 
hypovolemia and the majority of infection 
related burn-death is following by septic 
shock and severe bacteremia.2,8-10 

Burn wound is susceptible to colonization 
with most kinds of microorganisms; however 
bacteria play an important role which leads 
to infection and its complications in burn 
patients. Type and sensitivity of bacteria in 
burn victims are mostly related to the site of 
injury, but during the time predominant 
bacterial flora of burn wound will be 
changed. It means that Gram-positive 
bacteria are dominant in the early phase, and 
it switches to Gram-negative species 4-10 
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Abstract 

Introduction: One of the most important causes of mortality and morbidity in burn wards is 
infection, and it is the major reason of death in burn injuries. There are several reasons that 
make burn victims predisposed to infection. The current study aimed to investigate the role of 
different factors that have an effect on bacteremia occurrence in burn patients and factors 
which are relevant to mortality in these patients. 
Methods: This descriptive-analytic study conducted in a 1 year period in Sina Hospital, Tabriz 
University of Medical Sciences, Iran, and 81 burn were included. We collected patients’ data 
about their age, body weight, cause of burn, lesion color, place and percentage of burn by 
getting history and studying of their files. Then we documented all interventions. Blood tests 
and cultures and colonies criteria were recorded. 
Results: In this study, 39 patients were male (48.1%), and 42 was female (51.9%). Mean age 
was 32.06 ± 17.46 years. In patients without bacteremia, 57 patients did not need 
catheterization (89.1%), however in patients with bacteremia 9 patients demanded catheter 
insertion (52.9%). In patients with bacteremia 12 patients survived (70.9%), however in the 
without bacteremia group 56 patients survived (92.2%). Then, the relationship between type of 
burn, wound infection and bacterial species investigated, (P = 0.650, P = 0.210 and P = 0.110 
respectively). 
Conclusion: We concluded, invasive interventions increased bacteremia susceptibility in our 
studied burned patients. Mortality rate is directly related to bacteremia prevalence and increased 
by extent of burn area in these patients. The three most frequent microbial agents responsible for 
bacteremia were Pseudomona aeruginosa, Klebsiella and Staphylococcus aureus. 
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days later. In a research results proved that, 
severe type of burning that involves more 
than 29% of body surface can cause 
bacteremia; however there is controversy in 
time of bacteremia occurrence among other 
studies.11,12 

Prevalence of bacterial infection and 
colonies varies between developed and 
developing countries. This information will 
help health care system in different regions or 
hospitals to offer effective treatment for the 
patient and improving the rate of recovery. 
There are some properties that help to 
identify the microorganism responsible for 
infection before paraclinical tests. One of the 
important factors is the color of lesion and 
wound, which has been confirmed by several 
articles. On the other hand, some studies 
approved that the infection in burn victims 
with a history of an acute illness like 
hypertension can be a reason of special 
bacteria like Acinetobacter.2,13-16 

Almost all of studies approve that, 
Pseudomona aeruginosa is the major reason 
of colonization, in burn injuries. Although 
Gram-positive cocci (especially methicillin-
resistant Staphylococcus aureus type) has 
increasing prevalence among nosocomial 
infections, but followed by initial 
management of wound area, Gram-negative 
species has become less common in recent 
years.6,12,13,17 In the current study, our aim 
was to investigate the role of different factors, 
which have an effect on bacteremia 
occurrence in burn patients and factors 
relevant to mortality in these patients. 
 

Methods 

This cross-sectional study performed from 
September 2012 to September 2013 in Sina 
Hospital, Tabriz University of Medical 
Sciences, Iran. This study was approved by 
Local Ethical Committee of Tabriz University 
of Medical Sciences. Regarding to some 
previous studies, 81 burn patients who 
directly admitted to burning ward enrolled in 
our study. Patients who referred from other 
centers and who were treated before, referring 
after 24 h of burn accident and patients with 
immune system disorders (such as leukopenia 

or patients on immunosuppression therapies) 
were excluded. 

Patient demographic information such as 
their age, body weight, and length, cause of 
burn, lesion color, and place and percentage of 
burn were recorded completely. Interventions 
such as central venous pressure (CVP) 
insertion or intubation and other 
instrumentation were also recorded. Blood 
and lesion samples cultures obtained in 1st and 
7th days of admission, although whenever an 
evidence of infection or sepsis were seen (such 
as disorientation, hypothermia, hypotension, 
petechial hemorrhage, lesion color changing, 
increasing in peripheral edema and 
leukocytosis) were happened new samples 
were collected too. All these process 
performed by sterilized swap and incubation 
samples performed in a general microbiology 
laboratory in Sina Hospital. 

More than one colony in a culture proved 
microorganism existence in sample. 
Antibiotics sensitivity test performed by disk 
diffusion method of Kirby-Bauer in Mueller-
Hinton agar medium and outcomes 
expounded as Clinical and Laboratory 
Standards Institute suggestion. To find out 
samples antibiotic sensitivity colonies  
anti-bio gram prepared, and results 
documented. Blood test such as complete 
blood count, arterial blood gases, electrolytes, 
urea, creatinine and blood sugar measured 
during 1st days of admission and once after 
bacteremia in involved cases. 

Finally, the length of admission time and 
discharge date or date of death documented in 
studied patients. All process of diagnosis, 
treatment, and study with patients was clearly 
explained to patients and their family, and a 
written consent was obtained from them. All 
of them were free for quitting the research 
process whenever they want. This research 
was approved by local Ethical Committee of 
Tabriz University of Medical Sciences. Data 
analyzes were performed with the use of SPSS 
software (version 19, SPSS Inc., Chicago, IL, 
USA) Qualitative variables analyzed by using 
chi-square test and quantitative variables, 
with independent t-test, and P < 0.05 
considered to be significant. 
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Results 

81 patients enrolled in this study, and 39 
patients were male (48.1%) and 42 female 
(51.9 %). Mean age was 32.06 ± 17.46 years 
old. The youngest patient was 1-year-old and 
the oldest was 78 years old. Primarily, 
relationship between age of patient and 
bacteremia in burn victims was considered. 
64 patients without bacteremia with a mean 
age of 33.20 ± 16.95 and 17 patients with 
bacteremia with a mean age of 27.79 ± 19.19 
years old, there was no significant difference 
(P = 0.250). 

There was no significant relationship 
between lesion color and infectious agent  
(P = 0.060). We considered relationship 
between gender and bacteremia occurrence, 
in 64 patients without bacteremia 34 (53.1%) 
were male and in 17 patients with 
bacteremia, males were 5 (29.4%) (P = 0.070). 
There was no statistically significant 
difference. Among 64 patient without 
bacteremia, in 57 patient's catheterization was 
not used (89.1%), and there were 7 patients 
needed catheterization (10.9%). On the other 
hand, patients with bacteremia (9 patients) 
required catheterization (52.9%) and 8 
patients did not (47.1%) (P = 0.002). This 
shows that catheterization increased 
occurrence of infection. Then, in group of 
patients with bacteremia 12 patients survived 
(70.9%) among 17 patients, however in 64 

patients without bacteremia 56 patients 
survived (92.2%) (P = 0.030). 

The relationship between type of burn and 
wound infection bacterial species evaluated. 
Among 40 patients involved with infection 16 
patients (40.0%) infected with P. aeruginosa, 
8 (20.0%) with Klebsiella, 7 (17.5%) with S. 
aureus, 6 (15.0%) with multi-microbial 
infection and 3 (7.5%) with others (Figure 1). 

Type of burn divided into three groups: 
water, flame and chemical materials. In 
patients with Gram-positive organism 
infection, 3 patients affected by chemical 
materials (18.4%), 11 by water (63.2%) and 3 
affected by fire flame (18.4%). On the other 
hand, in patients with Gram-negative 
organism infection, 6 patients affected by 
chemical materials (25.1%), 12 persons by 
water (53.5%), and 5 patients affected by fire 
flame (20.9%) (P = 0.650). Finally, relevance of 
mortality rate and burn area extent 
investigated. For this reason, patients divided 
into two groups: 71 survived patients and 10 
died. Mean rate of affected area extent was 
56.4% in dead people, but it was 38.83% in 
survived group (P = 0.010). 

 

Discussion 

This study describes the relationship between 
gender and type of bacterial infection and 
also relevance of bacterial species and burn 
cause among burn victims in Iranian burn 

 

 
Figure 1. Type of bacteria responsible for bacteremia 
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accidents referral hospital. All studies, 
estimated infection as a major problem in 
burn victims, and its mortality rate which is 
even more than osmotic shock and 
hypovolemia.18-21 Among pathogens causing 
wound infection and colonization in burn 
patients, Psudomona was the most common 
in this study, it similar to some other studies, 
which were done in other centers.22-25 
Klebsiella was the second most isolated 
microorganism from infected wounds in our 
study, but in other studies S. aureus as the 
second organism.26 

At the third place S. aureus was the most 
common microorganism among our 
specimens, but it reported as first cause of 
colonization in developed countries and as it 
is mentioned before, second reason in studies 
from our region is S. aureus. The relationship 
between age of the patient and bacteremia 
occurrence has not been reviewed separately 
in past studies, but they discussed correlation 
of age and infection. There was a controversy 
between two reports performed before. One 
of the researches showed that, the risk of 
admission, length of the hospitalization 
period, and risk of mortality after burn injury 
became more when age increases. Hence, this 
study estimated great risk of mortality and 
morbidity due to nosocomial infection in 
elder patients (P = 0.010).  

Although, in another study, it is approved 
that, there is no significant relationship 
between the mean age of both groups of 
patients with nosocomial infection and non-
infected patients and their mortality rate.3 In 
the current study, results proved no 
significant correlation between age of 
patients and bacteremia occurrence, in other 
words, there was no difference in mean age 
of patients with bacteremia and patients 
without bacteremia (P = 0.250). 

Some previous studies showed a 
difference between mortality in patients with 
burn injury regarding gender. This study 
showed that mortality and gender have not 
statistically significant relationship  
(P = 0.070). Hence, we can say sexuality has 
no effect on bacteremia beginning. In some 
previous studies, there were information 

about relationship of lesion color and 
infectious agent in burn victims, but in this 
survey, infectious agent species had no effect 
on the color of lesion and hence lesion color 
cannot be diagnostic and cannot specify the 
infectious bacteria type. 

CVP line is using in some of patient's to 
perform serum therapy and preventing 
hypovolemia and its complications. There 
are some reports that show CVP line effect 
on infection of burn victims.27 Bang et al. 
approved that CVP line cannot be 
incriminated as a source of infection or 
sepsis, and its culture sample were negative 
and clear,2 however in present study, results 
revealed that having a CVP line increases 
prevalence of bacteremia occurrence, so 
invasive interventions like CVP line 
insertion makes patient susceptible  
for bacteremia. 

Bacteremia and mortality have a close 
relationship in burn victims. Other studies 
also showed this point, so prevention of 
bacteremia is essential in reducing of 
mortality in this patients.28 Other studies just 
discussed about bacteremia occurrence rate 
in patient with different type of burning. It 
was reported that fire flame induced burns as 
the most susceptible patients for sepsis.29 
Others cannot show any relationship between 
type of burn and microorganisms that are 
responsible for bacteremia.30 This study could 
not show any relationship between type of 
microorganism and burning type (flame, 
water or chemicals). Most of the reports 
suggested the important role of burn area 
extent on bacteremia onset and mortality rate 
of burn victims. Burn area extent also leads to 
a directly increase in mortality rate of 
patients in current research and hence it is 
concluded that when burn area is extensive 
(especially more than 50%) the mortality rate 
increases more significantly. 

Limitations 

It is better that this type of studies done with 
a greater amount of sample sizes. On the 
other hand, burned victims must be visited 
and followed by an infectious disease 
specialist, but unfortunately in our wards 
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only responsible person is a plastic or general 
surgeon and only after remarkable infective 
complications consultation with infectious 
disease section is done and it is not 
acceptable and will affect the outcome  
and results. 
 

Conclusion 

There is no relevance between age of the 
patients and bacteremia onset in burn 
patients, and sexuality does not affect 
bacteremia occurrence. Lesion color and 
exudates are not diagnostic factors for 
determining of infectious agents in burn 
victims. However, invasive interventions like 
central venous (CV) line insertion increases 
bacteremia susceptibility in burn wards.  

Bacteremia prevalence is in a direct 
relationship with mortality rate in burn 
patients. Although, burn accident reason 
(flame, water or chemicals) has no effect on 
species of an infectious agent. 
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