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ABSTRACT

, Emre Gündoğdu1

, Ahmet Çınar Yastı3

Objective: Major burn injury is a type of trauma that still has high morbidity and mortality rates at all age groups.
There is no consensus on the provided guidelines regarding the prediction of the severity of the victims. It is sometimes not easy to have sophisticated clinical and blood monitoring for developing countries. It is still a challenge
for them. The aim of the present study was to analyze the factors that have an effect on mortality and serve as a
guide for burn treatment. Factors affecting mortality in major burn patients with over 30% of burns of the total body
surface area who were treated in a burn treatment center of a third step hospital were evaluated, and parameters
indicating severity were specifically determined.
Material and Methods: Medical records and follow-up notes of patients hospitalized in in Ankara Numune Education and Research Hospital Burn Center between 2008 and 2014 were evaluated retrospectively. Data on age,
gender, comorbidities, burn percentage, locality, type of burn, process of the burn (suicide or accident), presence
of inhalation injury, results of blood hemogram and biochemical tests, length of hospitalization, type of surgical
procedures performed, presence of multitrauma, and ventilatory support requirement were analyzed to determine
the factors affecting mortality. White blood cell count, hemoglobin count, platelet count, and lactate dehydrogenase
level were examined at admission, at the middle of the clinical course, and at the end of treatment (at both exitus
date or discharge date).
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Results: A total of 224 patients were hospitalized with burns ≥30% total body surface area. Of the 224 patients,
81.7% were males, and 18.4% were females. In the mortality group, 41.3% were males, and 58.5% were females. Gender (female, p<0.041), age (p<0.001), age group (0–14/15–59/>60 years, p<0.001), total body surface area
(p<0.001), type of burn (flame, p<0.002), presence of inhalation injury (p<0.001), process of the burn (p<0.002),
time spent between the event and admission to the hospital (p<0.001), length of hospitalization (p<0.001), presence of comorbidity (p<0.038), diabetes mellitus (p<0.05), ventilation support (p<0.001), lactate dehydrogenase values (lactate dehydrogenaseadmission, p<0.001; lactate dehydrogenasemiddle, p<0.015; lactate dehydrogenaselast, p<0.001),
white blood cell count (p<0.001), and platelet count (p<0.043) were found to be significant for univariate analyses.
These parameters were further evaluated using multivariate analyses. lactate dehydrogenaselast level (p<0.001), age
(p<0.001), length of hospitalization (negative odds ratio), p<0.001), presence of inhalation injury (p<0.029), total
body surface area burned (p<0.029), and leukocytosis (p<0.006) were found to be significantly associated with mortality; however, leukocytosis and length of hospitalization did not pose risk for mortality with regard to odds ratios.
Conclusion: Early realization of the factors affecting morbidity and mortality in patients and taking preventive
measures, in addition to earlier detection and prevention of complications in long-time intensive care unit patients,
could reduce complication and mortality rates in major burn trauma patients. Parameters for the indication of
severity and mortality are important; however, lactate dehydrogenase is an easily studied parameter and is found
to have a predictive value on prognosis.
Keywords: Burn, major burn, burn and mortality

INTRODUCTION
Major burn injury is a type of trauma that still has high morbidity and mortality rates at all age groups.
There is no consensus on the standard guidelines regarding the prediction of the severity of the victims.
At times, it is not easy to have sophisticated clinical and blood monitoring for developing countries and
is still a challenge for them. Although the incidences of burn injuries have decreased significantly over
the recent years, approximately 1.1 million individuals receive treatment for burn injuries each year in
the United States. Approximately 45,000 of these cases are hospitalized. There are 4500 deaths due to
burn injury every year (1). In the USA, burns are the fourth leading cause of death due to accidents (2).
Deaths occur more frequently among young children and elderly individuals (3). Burn injuries mostly
occur due to lack of attention and lack of education, and burns result in physical and psychological scars.
Burn is a life-threatening injury. It is a unique type of trauma that requires rehabilitation during and
after treatment. As it is preventable, it presents an extra burden on the medical staff, the patients and
their relatives, the hospital, and the national economy. For that matter, prevention and development of
measures should be considered in the first place.
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One important factor that is associated with mortality and
morbidity in patients with major burns is fluid resuscitation.
Proper and convenient fluid resuscitation has been shown to
extend life span especially in major burns.
In our study, we evaluated the factors associated with mortality in patients with burns, whose affected total body
surface area (TBSA) was 30% or higher, and who were hospitalized for treatment in Ankara Numune Education and
Research Hospital Burn Treatment Center between 2008 and
2014. Our aim was to analyze injuries caused by major burns,
determine mortality rates, and provide guidance in the treatment of major burns by identifying the risk factors associated
with mortality.
MATERIAL AND METHODS
The study was designed according to the Declaration of Helsinki, patient rights regulation, and ethical rules. The study
was approved by the ethics committee of Ankara Numune
Education and Research Hospital. We retrospectively reviewed
clinical records and follow-up notes of patients who were hospitalized for treatment in the Burn Treatment Center of Ankara
Numune Education and Research Hospital Hospital between
2008 and 2014.
In order to identify the prognostic risk factors associated with
mortality, age, sex, comorbidity, affected TBSA, burn type,
whether it was an accidental or suicidal case, presence of inhalation injury, results of hemogram and biochemical tests,
length of hospitalization, presence of multitrauma, presence
of ventilatory support, and cause of mortality were evaluated.
The study only included patients whose affected TBSA was
30% or higher. White blood cell (WBC) count, hemoglobin level, platelet count, and serum lactate dehydrogenase (LDH) level were examined in particular. Additionally, LDH levels were
examined at admission, at the middle of the clinical course,
and at the end of treatment (at both exitus date or discharge
date).

tients were exposed to electrical current, 18 (8.8%) patients
were exposed to hot fluids, and 11 (4.9%) patients were exposed to chemicals or had contact burns.
Patients were evaluated according to the presence of comorbidities, and 40 (21.7%) patients had a comorbid disease.
Diabetes, hypertension, and chronic obstructive pulmonary
disease (COPD) were frequently observed comorbid diseases.
The burn surfaces were as follows: 53.7% (TBSA burned) for all
patients, 53.6% for males, and 54% for females.
Length of hospitalization was accepted as the duration from
patient’s admission until problem-free discharge or death. All
patients were followed up in the burn intensive care unit (ICU).
The mean length of ICU stay was 26.42±25.27 days. Patients
were categorized based on respiratory support requirement.
Non-invasive and/or invasive respiratory support was applied
in 124 (55.3%) patients. Overall, 99 patients died during the
hospitalization period.
In order to determine their effects on mortality, age, sex, comorbidities, affected TBSA, presence of inhalation injury,
length of hospitalization, time until presentation, whether
it was an accidental or suicidal case, burn type, presence of
multitrauma, respiratory support, and cause of mortality were
evaluated statistically.
There was a statistically significant difference between the two
sexes regarding mortality rate (p<0.041). Mortality rate was
58.5% in females, whereas it was 41% in males. There was a
statistically significant relationship between mean patient age
and mortality. The mean patient age in the surviving group
was 31±14 years, whereas the mean age in the mortality
group was 43±20 years. There was a statistically significant difference between the different age groups regarding mortality
rate (p<0.001). The highest mortality rate was observed in the
60 years or older age group. No mortality was observed in the
0–14 years age group.

RESULTS

The mean affected TBSA was 53.7%. Mortality rate among
patients with TBSA greater than 30% was 44.2%. There was a
statistically significant relationship between TBSA and mortality (p<0.001). There was a statistically significant difference
regarding mortality rate between the different burn types
(p<0.002). Majority of our cases had burns after exposure to
flames (68.3%), and mortality rate was higher in the group
exposed to flames (53.6%), followed by electrical current, hot
fluid, and others (chemical burns and contact burns).

Demographic data
We retrospectively evaluate the demographic data of 224 patients who were hospitalized for treatment in our hospital’s
burn unit between January 2008 and January 2014 and whose
affected TBSA was ≥30%.

The presence of inhalation injury had a statistically significant
effect on mortality (p<0.001). Sixty-six (67.3%) patients who
developed inhalation injury lost their lives (Table 1). Time until
presentation to the hospital had a statistically significant effect on mortality (Table 2).

Of these 224 patients, 183 (81.7%) were males, and 41 (18.4%)
were females. The median patient age was 37 years (min: 1
and max: 95). Patients were classified into three age groups:
13 (5.8%) patients in the 0–14 years age group, 184 (82.1%)
patients in the 15–59 years age group, and 27 (12.1%) patients
in the 60 years or older age group. Based on the type of burns,
153 (68.3%) patients were exposed to flames, 42 (18.8%) pa-

Patients were categorized as accidental and suicidal cases
based on the manner of injury. The mean TBSA was calculated in each group, and the distribution of affected TBSA was
examined (Table 2). For cases that ended up with mortality,
TBSA did not show any difference between these two groups.
For surviving patients, affected TBSA was significantly larger
among suicidal cases. This significant difference also caused

Statistical analyses were performed with 95% confidence interval. A p-value <0.05 was accepted as statistically significant.
Comparisons were performed by using t-tests, and categorical
data were compared using chi-square or Fisher’s exact test as
appropriate. Factors associated with mortality were assessed by
using Hosmer–Lemeshow test for logistic regression analysis.
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Table 1. Relationships between demographic parameters
and mortality
Survivors

Exitus

p

Sex			0.041
Female

17 (41.5)

24 (58.5)

Male

108 (59)

75 (41)

Age

31.39

43.66

Age group			
0–14 years

13 (100)

0 (0)

15–59 years

107 (58.2)

77 (41.8)

5 (18.5)

22 (81.5)

47%

63%

≥60 years
TBSA

Burn type			
Flame
Electrical current

0.001
0.001

0.001
0.02

71 (46.4)

82 (53.6)

29 (69)

13 (31)

Hot fluid

16 (88.9)

2 (11.1)

Others

9 (81.8)

2 (18.2)

Inhalation injury

32 (32.7)

66 (67.3)

0.001

Table 2. Associations between mortality and some
parameters examined
Exitus

Time until presentation			
0–24 h

92 (57.9)

67 (42.1)

24–48 h

15 (50)

15 (50)

≥49 h

18 (51)

17 (49)

Manner of burn injury			
Accident

118 (58.3)

80 (41.7)

7 (27)

19 (73)

Suicide

Manner of burn and 			
TBSA relationship
Accident

46.32

62.65

Suicide

51.86

62.74

p
0.011

0.003

113 (61.4)

71 (38.6)

Yes

12 (30%)

28 (70%)

Diabetes			0.005
No

123 (58)

89 (42)

Yes

2 (16.7)

10 (83.3)

Respiratory support			
No

100

0

Yes

25 (21.2)

99 (79.8)

38.4

10.74

Length of
hospitalization (day)

Respiratory support had a statistically significant effect on
mortality rate (Table 2). Patients who had mortality were evaluated according to the cause of death; accordingly, cause of
mortality was multiple organ dysfunction syndrome (MODS)
in 66 (66.7%) patients, adult respiratory distress syndrome
(ARDS) in 19 (19.2%) patients, sepsis in 9 (9.1%) patients, and
other causes (pulmonary embolism, cranial embolism, and
acute renal failure) in 5 (5%) patients.
The relationship between laboratory parameters and mortality was analyzed. Accordingly, admission LDH levels, midhospitalization LDH levels, and end hospitalization LDH levels
and WBC and platelet counts were found to be associated
with mortality. Alanine aminotransferase (ALT), aspartate aminotransferase (AST), and total bilirubin levels did not show a
significant association with mortality (Table 3).

0.002

Comorbidity			0.038
No

In the present study, there were 40 patients with comorbidities.
Of the 40 patients, 9 had diabetes mellitus, 9 had hypertension, 3
had concurrent hypertension and diabetes mellitus, 4 had COPD,
3 had mental retardation, 3 had epilepsy, 5 had coronary artery
disease and heart failure, 3 had psychopathology, and 1 patient
had volatile substance abuse. Patients were categorized in terms
of the presence of comorbidity, and there was a statistically significant difference regarding mortality rate between patients with
and without comorbidity (Table 2). Patients were categorized in
terms of the presence of diabetes, and mortality rate was significantly higher among patients with diabetes (Table 2).
The presence of accompanying trauma did not have a significant effect on mortality (p<0.815). In our case series,
there were 20 patients with accompanying trauma. Mortality
rate was 44.6% in the group with no accompanying trauma,
whereas it was 40% in the group with accompanying trauma.

TBSA: total body surface area
Datas are presented as n (%)

Survivors

examined, and mortality rate showed a significant difference
between accidental and suicidal cases, independent of the
TBSA (Table 2). Length of hospitalization had a significant effect on mortality (Table 2).

0.001

0.001

TBSA: total body surface area
Datas are presented as n (%)

TBSA to be different between the two groups in general. The
relationship between the manner of injury and mortality was

Logistic regression analysis was performed in order to determine the variables that will be used in the prediction of
whether prognostic factors associated with mortality had any
effect; further, sex, age, age group, TBSA, burn type, presence
of inhalation injury, time until presentation, whether it was an
accidental or suicidal case, length of hospitalization, presence
of comorbid disease, presence of diabetes, LDH levels, WBC
count, and platelet count yielded significant results as independent variables in chi-square significance analysis, and they
were included in multivariable analysis. In order to determine
the dependent variable prognostic factors associated with
survival, forward stepwise selection technique was used for
logistic regression analysis (Table 4).
Accordingly, based on the model formed with all independent
parameters, end hospitalization LDH levels, age, length of hospitalization, inhalation injury, affected TBSA, and WBC count
were parameters associated with mortality.
In the table, Exp (βp) values indicate ORs. The OR represents
the odds that an outcome will occur given a particular exposure, compared with the odds of the outcome occurring in the
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Table 3. Distribution of laboratory parameters according to mortality state and their effects on mortality
Survivors		 Exitus		 p
Mean

SD

Mean

SD

LDH 1

468.59

470.14

664.4

495.09

0.001

LDH 2

323.92

149.27

605.57

816.34

0.015

LDH 3

254

164.05

938.84

1301.14

0.001

WBC

14260

9357

22362

14861

0.001

279.885

145.806

235.247

173.662

0.043

ALT

57.23

95.77

130.01

498.38

0.121

AST

107.68

235.06

125.97

331.40

0.638

1.02

2.37

1.42

1.76

0.237

Platelet

Total bilirubin

SD: standard deviation; LDH: lactate dehydrogenase; WBC: white blood cell; ALT: alanine aminotransferase; AST: aspartate aminotransferase

Table 4. Factors associated with mortality based on logistic regression analysis
B

S.E.

Wald

df

Sig.

Exp (B)

95% C.I. for EXP (B)

								

Upper

Lower

LDH 3

0.005

0.002

10.891

1

0.001

1.005

1.002

1.008

Age

0.08

0.021

15.154

1

0.001

1.083

1.041

1.128

Length of hospitalization

-0.096

0.021

21.248

1

0.001

0.909

0.873

0.947

Inhalation injury

0.316

0.145

4.788

1

0.029

1.372

1.034

1.822

TBSA

0.036

0.016

4.792

1

0.029

1.036

1.004

1.07

WBC

0

0

7.604

1

0.006

1

1

1

LDH: lactat dehidrogenas; TBSA: total body surface area; WBC: white blood cell

absence of that exposure. The probabilities will be interpreted
in such a way that if β coefficient is positive, the parameter will
have an inverse relationship with mortality, and if it is negative, the parameter will be positively related with mortality.
According to the results, total length of hospitalization as a
prognostic factor increased survival by 0.096 fold. On the other hand, mortality was increased by 0.005 fold with elevated
end hospitalization LDH levels, 0.08 fold with age, 0.316 fold
with inhalation injury, and 0.036 fold with large affected TBSA.
As the classification success of our logistic regression model
established to identify prognostic markers of mortality can
be seen in the table, the rate of accurate classification/accurate assignment of observations is 93.8%. In other words, the
model made accurate predictions in 93.8% of the 224 patients.
In this classification, 6 patients were misclassified in the surviving group, whereas 5 patients were misclassified in the mortality group. That is, 92.6% of patients who did not survive and
94.7% of surviving patients were predicted with accuracy.
DISCUSSION
Our study included patients with 30% or higher affected TBSA.
Many factors have previously been associated with mortality in
the literature. When we evaluate the association between sex
and mortality, we observe that there is no consensus on this
subject. Some authors found female sex as a risk factor, whereas
others did not find a significant association between sex and
mortality (4-5). In our study, 81.7% of patients were males, and

18.4% were females. In the group that ended up with mortality,
41.5% of patients were males, and 58.5% were females. There
was a statistically significant association between sex and mortality in our study (p=0.041). Accordingly, female sex can be interpreted as a risk factor. In their study, Kumar et al. (6) examined
causes of mortality among patients with major burns, and they
found mortality rate in female patients as 87.5%. Liodaki et al.
(7) attributed higher mortality rate among females to greater
adipose tissue volume, and they stated that the adipose tissue
functions as an active immune system organ responsible for increased systemic inflammatory response in burn trauma.
Although majority of patients with major burns were young,
an examination of the relationship between patient age and
mortality showed that the mean age was 37 years (range:
0–95 years). The mean age of patients in the mortality group
was 43.66 years, and the mean age in the surviving group was
31.39 years. Accordingly, there was a significant association
between age and mortality (p=0.001). Patients were evaluated
according to age groups, and while there was no mortality
in the 0–14 years age group, mortality rate was 41.8% in the
15–59 years age group and 81.5% in the 60 years or older age
group (p=0.001). Ryan et al. (8) found age older than 60 years
as a risk factor for mortality. There are also other studies that
report the association between advanced age and mortality
(9, 10). Our results also indicate that advanced age is a significant risk factor for mortality.
In our study, the overall mean affected TBSA was 53.7%. Affected TBSA was 62.7% in the mortality group and 46.63% in
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the surviving group. There was a statistically significant association between affected TBSA and mortality (p=0.001). There
is a consensus in the literature that larger affected TBSA is associated with a high mortality rate (11, 12, 13). A recent study
reported that affected TBSA over 40% is a risk factor for mortality. There are also other studies that found the mortality
rate is 100% in the patient group with affected TBSA over 70%
(14, 15, 16). In our study, mortality rate among patients with
affected TBSA 30% or higher was 44.2%.
According to burn types, burn injuries most frequently occurred due to exposure to flames (68.3%); the second frequent
cause was electrical current (18.8%), followed by hot fluids and
others (chemical burns and contact) (4.9%). These results are
consistent with previous studies from both developed and developing countries (17, 18). According to mortality rates in different types of burns, 53.6% of patients with flame burns, 31%
of patients with electrical burns, and 8% of patients with hot
fluid burns were lost. There was a significant difference regarding mortality rates between different types of burns (p=0.002).
Previous studies have also found the relationship between
mortality and type of burn (19). In comparison with previous
studies in the literature, our case series included a higher proportion of patients with flame burn injuries. The reason for this
may be that our clinic is a reference center in Turkey, receiving
more complicated patients.
According to the manner of burn injury, 198 (88.4%) patients
were injured as a result of accidents, whereas 26 (11.6%) patients were injured due to suicide attempt. Of the patients,
41.7% of accidental cases and 73% of suicidal cases ended
up with mortality. There was a significant difference regarding mortality rate between accidental and suicidal cases
(p=0.003). A review of the literature showed that mortality rate
is higher among accidental cases of burn injury and is lower
among suicidal cases. The mean affected TBSA in accidental
cases that ended up with mortality was 62.65%, whereas it
was 62.74% in accidental cases with mortality. This indicates
that affected TBSA on its own is not a cause of death in patients with flame burn injuries. Probably, physiopathological
changes associated with flame burn injury are the reasons for
increased mortality rate. We believe that further studies are
necessary to clarify this relationship. The relationship between
mean TBSA and mortality was statistically significant in both
the accidental and suicidal groups (p=0.002).
According to the evaluation of the length of ICU stay and
mortality, the mean length of hospitalization was 10.74 days
in the mortality group and 38.84 days in the surviving group.
There are studies in the literature that show increased mortality rates with increased length of hospitalization (20). One
shortcoming of the present study is that the study did not include patients with similar TBSA involved. Naturally, patients
with higher TBSA involved may die in the early period due
to burn shock, whereas causes of mortality at the long term
are sepsis and multiple organ failure. Nonetheless, in order
to draw a conclusion as prolonged length of hospitalization
is a cause of mortality, one should conduct a prospective
study including patients with similar TBSA involved. In our
study, mortality rate was lower as the length of hospitalization increased. This can be explained by the fact that patients
with larger affected TBSA were lost in the early period. Kala

et al. (15) reported that the mean length of hospitalization
is shorter when affected TBSA is above 50%. When we examine patients with prolonged length of hospitalization, we
observe that the majority were treated for burn injuries affecting the extremities, and that they developed complications related with these injuries (graft and flap requirement
and amputation). These patients had longer length of hospitalization because treatment of these complications and
rehabilitation procedures in the convalescence period took
a long time. There is a consensus in the literature regarding
the relationship between length of ICU stay and mortality.
Many studies have reported increased mortality rates with
prolonged length of ICU stay (21, 22, 23).
In our study, the relationship between mortality and comorbidity was statistically significant (p=0.038). Similarly, Thombs
et al. (24) reported that mortality rate is four times higher
among patients with burn injury who had three or more accompanying diseases, independent of their age. The same
study examined the association of accompanying diseases
with mortality and found that hypertension and diabetes are
not associated with mortality. In our study, mortality rate was
70% in the group with accompanying disease and 38.6% in
the group with no comorbidity. We examined the association
of diabetes with mortality. Patients were categorized based
on the presence of diabetes. The frequency of wound site
infection, grafting and graft complications, length of hospitalization, and risk of nosocomial infection have been shown
to be increased in the presence of diabetes (25). In our series,
83.3% of patients with diabetes ended up with mortality,
whereas this rate was 42% in the non-diabetic group. Diabetes
had a statistically significant positive effect on mortality rate
(p=0.005). There are also other studies in the literature that
found increased mortality rate in the presence of diabetes as
a comorbidity.
Major burns may be accompanied by other types of traumas,
including fall from heights, extremity fractures, spinal cord injuries, intracranial bleeding, and visceral organ injuries. Fractures most often occur at the upper extremities and vertebrae
(26). Accompanying traumas are more likely to occur in case of
electrical burns. In our study, a total of 20 (8.9%) patients had
an accompanying trauma, and 8 (40%) patients ended up with
mortality (p=0.815). Kaya et al. (27) reported significantly increased mortality rates among patients with loss of consciousness. The same study found a significant association between
fall from heights and mortality.
Patients with burn injury are at risk due to several risks such
as airway compression, requirement of endotracheal intubation, and mechanical ventilation. Inhalation of smoke causes
damage to the upper respiratory tracts, and generalized massive edema in the body may cause obstruction of the respiratory tracts as well. Additionally, hypoxia that develops as a
result of resuscitation during the initial treatment may lead to
requirement for endotracheal intubation or mechanical ventilation. Furthermore, ARDS or acute lung injury in patients
with burn may require ventilatory support (28). In our study,
a total of 124 (55.4%) patients received respiratory support.
Among these patients, 99 (79.8%) patients ended up with
mortality. All patients who did not receive respiratory support survived. Mortality rate was significantly higher among
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patients who received respiratory support (p=0.001). There
is consensus in the literature that connection to mechanical
ventilation and prolonged ventilation increase complications
related to mechanical ventilation and, therefore, are associated with increased mortality (29, 30, 31). Nonetheless, it should
be emphasized here that respiratory support is an obligatory
part of the treatment algorithm in patients with major burns.
Before announcement of death, all patients are intubated and
connected to the mechanical ventilator as a standard of care.
Hence, it would be wrong if we interpret it in the way that
mechanical ventilation increases mortality in such patients.
In fact, patients requiring mechanical ventilation have organ
failures already at a level that they cannot sustain their physiological respiratory functions, and their death has nothing to
do with mechanical ventilation, but it is rather related to the
progressing physiopathological processes that led to mechanical ventilation requirement in the first place. As a result, we
can interpret this result as that patients requiring mechanical
ventilation had increased mortality rates. On the other hand,
many studies reported that prolonged mechanical ventilation
increases mortality risk due to several factors associated with
mechanical ventilators.
We evaluated complete blood count and blood chemistry parameters measured at the time of admission. Elevated WBC
count (p=0.001) and reduced platelet count (p=0.043) were
found to be statistically significant. Patients were classified according to the length of hospitalization. LDH levels measured
at the time of admission, at the mid-term of the hospitalization period, and at the end of the hospitalization period were
found to be associated with mortality (p<0.005). Total bilirubin, ALT, and AST levels measured at the time of admission did
not show any association with mortality.
It is not fully understood why patients with burn injuries have
elevated WBC count. It may be due to septic complications,
thermal trauma, or inflammation (32). Orban et al. (33) reported that 75% of patients with major burn injuries have WBC
counts above 12,000/mL. Yanculovich et al. (9) showed that
WBC count at the time of admission, together with affected
TBSA, is the most important prognostic factor for predicting
mortality. We also observed elevated WBC count secondary to
burn and trauma, consistent with that in the literature. However, this elevation does not stand out as an independent factor
for mortality. In addition, the level of elevation was not found
to be a significant parameter for death.
Platelets are cells free of nucleus in the circulation, and their
principal function is to maintain hemostasis. They are additionally known to play roles in wound healing and cytokinemediated immune response. Platelets have been shown to be
associated with sepsis and increased mortality in critically ill
patients (34). Marck et al. (23) reported that thrombocytopenia is associated with sepsis and is one of the predictive factors
for mortality. Macedo et al. (35) noted that thrombocytopenia
and anemia are associated with mortality according to the results of univariate analysis, but the same association was not
observed in multivariate analysis. Wolf et al. (15) found that
thrombocytopenia (<20,000/mL) is associated with mortality
in patients with severe burns. We also found a statistically significant association between thrombocytopenia and mortality
(p=0.043).

Lactate dehydrogenase is an intracellular enzyme found in
many tissues, particularly abundant in the kidneys, heart, skeletal muscle, brain, and liver. Its circulating levels rise in case
of cellular injury. It is the most important enzyme of the last
step of anaerobic respiration. There are five LDH isoenzymes,
and these isoenzymes can be used to assess the origin of LDH
elevation. Increased LDH 1 and LDH 2 isoenzyme levels can
be observed following acute myocardial infarction, in hemolytic anemias, sickle cell anemia, megaloblastic anemia, acute
renal cortical necrosis, and particularly skeletal muscle damage. Increased LDH 2, 3, and 4 isoenzyme levels can be seen in
pulmonary embolism, following massive blood transfusions,
in lymphomas, and skeletal muscle injury. Increased LDH 5 isoenzyme level occurs in liver diseases and cancers. Riaz Ahmed
et al. (36) reported that LDH 4 and LDH 5 isoenzyme levels can
be used in patients with major burns with affected TBSA 30%
or higher as a diagnostic marker for the interpretation of the
extent of injury and during follow-up of wound healing. Liu
et al. (37) studied the LDH levels following burn injuries and
found elevated LDH 4 and LDH 5 isoenzyme levels, and they
stated that early detection of the elevated LDH levels may be
beneficial in diagnosis and treatment. Karadaş et al. (38) found
an association between mortality and persistently elevated
LDH levels. In our study, serum samples for LDH measurement
were obtained at three different times. Patients were categorized based on their length of hospitalization. The first sample
was obtained at the time of admission. Increased LDH level at
the time of admission was found to be significantly associated
with mortality for patients with major burns with 30% or higher TBSA involved (p=0.001). The second serum LDH level was
measured at the mid-term of the hospitalization period, and
increased LDH level at this time was also found to be significantly associated with mortality (p=0.015). The third sample
was obtained at the end of hospitalization, and increased LDH
level at this time was also significantly associated with mortality (p=0.001). Based on the literature review, it could be concluded that analysis of LDH isoenzymes is necessary, whereas
in this retrospective study, persistence of elevated LDH level
or an increasing trend was directly related with mortality. At
this point, it is deduced that increased LDH level is associated
with mortality, without a requisition for isoenzyme analysis. In
addition, isoenzyme studies were inadequate in revealing the
origin of the elevation, and they failed to emphasize its clinical
significance and also have a downside as the requirement of
extra cost and time. Yet, based on our findings, we can say that
LDH level can be used to predict mortality, without the need
for isoenzyme analysis.
CONCLUSION
Major burns are a type of trauma with high morbidity and
mortality, and all age groups are at risk. The clinical picture in
major burns involves various systems. Our study included a
total of 224 patients with major burns who had 30% or larger
TBSA involved, and the overall mortality rate was 44.2%.
We evaluated parameters that could be associated with mortality. Female sex, age, age group, affected TBSA, type of burn,
presence of inhalation injury, time until presentation to our
hospital, whether it was an accidental or suicidal case, length
of ICU stay, presence of comorbid disease, presence of diabetes, and presence of accompanying trauma were found to increase mortality in patients with 30% or larger TBSA involved
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in univariate analysis. Among the laboratory tests that were
requested at the time of admission and during treatment,
increased WBC count, elevated LDH level, and reduced platelet count were found to increase mortality. We observed that
prolonged length of hospitalization had a favorable effect on
survival in multivariate analysis.
In our study, the most frequent causes of mortality following
burn injury were MODS, ARDS, sepsis, and others (pulmonary
embolism, cranial embolism, and acute renal failure, among
others). Although these clinical identities were mostly interrelated, they may also be encountered on an individual basis.
Additionally, an extremely high WBC count at the time of presentation should be considered as a warning sign for possible
serious inflammatory response or sepsis. Elevated LDH levels
should prompt reconsideration of diagnostic and therapeutic
protocols. Thrombocytopenia and disturbances of blood glucose regulation may be signs of sepsis development. It should
be kept in mind that patients connected to the mechanical
ventilator may develop secondary infections, and since these
infections reduce survival, these patients should be disconnected from the mechanical ventilator.
Early recognition of factors leading to morbidity and mortality
and taking necessary measures and, additionally, early detection of complications that may develop after long-term followup in the ICU, and proper actions would reduce both complication rates and mortality rates in patients with major burns.
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12.

From another perspective, the best way to reduce mortality
associated with major burns is to prevent burn injuries.
Moderate and serious injuries should be treated in specialized
centers for better outcomes. Owing to the advances in burn
care, even patients with very large affected areas may survive
with proper care. Future efforts should focus on the reduction
of scar formation and the expedition of the healing process
and will aim to improve functional and cosmetic outcomes.
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