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ABSTRACT 
 

Severe burn causes a catabolic response with profound effects on glucose and muscle protein metabolism. Our aim is to 
determine whether a changes of metabolism and inflammatory protein like serum albumin and CRP and if their level can 
predict mortality in burn patients.Twenty seven burn patients were included in this study and compared with twenty 
seven healthy donors. A significant differences (p<0.001) between burn patients and control group were observed in total 
protein, albumin, globulin, high sensitive C reactive protein, urea, and uric acid. While a non significant increase 
(p>0.05) in glucose level was observed in burn patients. On the other hand a non significant difference (p>0.05) between 
burn degrees in same parameters were observed.  We conclude from the present study that the  metabolic changes occur 
in patients with varying degrees of burns and its values didn’t  depended on burn degree, although  its values can be use 
to predict the mortality of burn patients. 
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INTRODUCTION 
 
Burn injuries are among the most destructive of all 
injuries and a major global public health problem (Peck et 
al., 2008). The changes in patient metabolism following a 
major burn may be seen for more than 12 months after the 
initial injury (Norbury et al., 2006). Hypermetabolism is 
occur in response to severe burns patient (Williams et al., 
2009; Machadoet al., 2011). It is characterized by 
hyperdynamic circulatory, physiology, catabolic, immune 
system responses, and increased risk for infection (Hart et 
al., 2000). These changes are responsible for much of the 
morbidity and mortality seen with such an injury 
(Norbury et al., 2006). The use of prognostic factors has 
been attempted in burn patients, such as sex, age, total 
burned body surface area (BSA), full-thickness injuries, 
and serum albumin levels (Tobiasen et al., 1982; 
Hörbrandet al., 2003).  However early identification of 
patients with the greatest risk is essential for their 
management, and their overall treatment (Colleen, 1998). 
Severe burn causes a catabolic response with profound 
effects on glucose and muscle protein metabolism. This 
response is characterized by hyperglycemia and loss of 
muscle mass, both of which have been associated with 
significantly increased morbidity and mortality (Ballian et 
al., 2010). Plasma C-reactive protein (CRP) is a 
biomarker commonly used to assess the inflammatory 
response, and increases are associated with increased 
inflammation, infection, or sepsis (Lavrentieva et al., 
2007). Hypoalbuminemia is a common clinical deficiency 
in burn patients and is associated with complications 
related to increased extravascular fluid, including edema, 

abnormal healing, and susceptibility to sepsis (Aguayo-
Becerra et al., 2013). Urea is a measure of the major end 
product of protein metabolism (Grove et al., 1995). Uric 
acid is an end product of purine metabolism . Uric acid is 
more toxic to tissue than xanthine or hypoxanthine 
(Yadav,  2010). 
 
Some prognostic tools do not include biochemical 
parameters, whereas others consider them together with 
comorbidities it would be ideal to have a biomarker to 
predict the risk of developing severe infection.The 
purpose of this study was to determine whether a changes 
of metabolism and the inflammatory protein like serum 
albumin and CRP and if their level can predict mortality 
in burn patients. 
 
MATERIALS AND METHODS 
 
A total of 27 patients with burn attending Al-Kindy 
Hospital in Baghdad city were participated in this study. 
We obtained general information about each patient, 
including age, sex, etiology, location of burns and degree 
burn. As a control of 27 healthy individual with matches 
were included in this study. Five ml were collected from 
healthy donors and patients. The blood sample was 
centrifuged at 3000 rpm for 5 min after allowing the 
blood to clot at room temperature. Serum separated and 
transferred into test tube,and stored at -200C until being 
used. Total protein was measured by Biuret method, and 
albumin levels were measured by (Bromo Cresol Green) 
BCG method. High sensitive CRP and IL10 were 
measured using Enzyme Linked Immuno Assay (ELISA) 
kits.  
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The statistical software (SPSS v 15; Chicago, IL, USA) 
was used. The data were analyzed using unpaired t-test 
and person correlation coefficients. differences were 
considered significant when P< 0.05. 
 
RESULTS AND DISCUSSION 
 
Demographic study of burn patients presented that among 
27 burn patients 66.6% were female, 33.3% were male of 
14-66 years age. Including 40.7% of burn patients were 
second degree, 40.7% were third degree, and 18.5% were 
mixed of second and third degree. Burn wounds were 
caused by flame in 23 cases, by hot water in 2 cases, by 
electricity in 2 cases (Table 1). 
 
Hypermetabolic response in burn patients occurs by 
altering the physiological and biochemical environment 
characterized by increased metabolic rates, multi-organ 
dysfunction, muscle protein degradation, blunted growth, 
insulin resistance (Atiyehet al., 2008). 
 
Total protein concentration was measured in the sera of 
control and burn patients according to biuret method. The 
results in table 2 showed the presence of a highly 
significant decrease in protein concentration in sera of 
burn patients in comparison to that of the control group 
and this decrease was due to the overwhelming protein 
losses by bleeding, where with bleeding the protein is lost 
along with the blood so the more deeper the burn is, the 
more bleeding and more protein-rich fluid leaks from the 
open burn wounds causes a high decrease in protein 
concentration (Lehnhardt et al., 2005). This  result was 
agreement with the results obtained by Manelli et al. 
(1998) who showed that low values of protein observed in 
burn patients are caused by several factors including 
microvascular hyper-permeability and inflammatory 
processes. Also the result was agreement with the results 
obtained by Lenhardrat et al. (2005) who found that 
protein levels in serum were significantly lower as 
compared to physiological levels. 
 
A highly significant decrease of albumin level (p� 0.001) 
was observed in the present study in sera of burn patients 
compared to control group. This result in line with the 
fact that skin is the major storage for albumin so 
whenever the skin got burned the albumin level will 
decrease (Aguayo-Becerra et al., 2013). Burns affecting 
>20% of the body surface cause a major loss of 
extracellular fluids, thereby inducing shock by increasing 
vascular permeability and reducing plasma albumin from 
the wound exudations (Lehnhardt et al., 2005). The 
results of the present study was agreement with Aguayo-
Becerra et al. (2013) who suggests that hypoalbuminemia 
has a deleterious effect on patient survival but does have 
some limitations. Miquet-Rodríguez et al. (2013) reported 
a mortality rate of <10% in severely burn patients (2/23) 
in whom hypoalbuminemia was frequently observed, 

demonstrating a significant association between the extent 
of the burn and the serum albumin level. 
 
Globulin level in this study showed a highly significant 
decrease (p<0.001) in sera of burn patients compared to 
control group. This decrease is due to blood loss via 
damaged skin (Steven et al., 2008). This result was 
agreement with Muhammad and Hayder (2011) who 
found that the total serum protein, albumin and globulin 
of male and female burn patients shows significant 
decrease (p<0.01).  
 
Table 1. Demographic study of burn patients. 
 

Category Number (%) 
Age in year 

0-19 
20-39 
40-59 
≥60 

 
6(22.2) 

13(48.1) 
7(25.9) 
1(3.7) 

Gender 
Male 

Female 

 
9(66.6) 

18(33.3) 
Burn degree 

Second II 
Third III 

Mix(II &III) 

 
11(40.7) 
11(40.7) 
5(18.5) 

Etiology 
Thermal 

Hot water 
Electricity 

 
23(85.1) 

2(7.4) 
2(7.4) 

 
The acute phase response develops in a wide range of 
acute and chronic inflammatory conditions. The 
physiological role of CRP is to bind to phosphocholine 
expressed on the surface of dead or dying cells  in order to 
activate the complement system. Measuring CRP level is 
a screen for infectious and inflammatory diseases (Du 
Clos, 2000). A highly significant increase in hsCRP level 
( p<0.001) was observed in the present study in sera of 
burn patients compared to control group. This result was 
agreement with Jeschke et al. (2013) who found that 
significantly higher levels of CRP were found in large 
burns, and CRP values significantly correlated with burn 
size, survival and gender. Pileri et al. (2009) showed in 
their study that CRP levels were higher in septic than in 
non septic patients (p < 0.05), but until day 15 day CRP 
values did not distinguish survivor from non survivor 
septic patients. 
 
For many years a condition of hyperglycemia among 
patients suffering major burn injury was considered as a 
normal and desired response (Holm et al., 2004; Hemmila 
et al., 2008; Chatham et al., 2008). However the present 
study showed a non significant increase of glucose level 
in sera of burn patients in compared to control group. This 
result may be due to insulin administration as therapy  
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where it is well known that insulin has anti-
hyperglycemic action,reduction in infections, promotes 
muscle anabolism and regulates the systemic 
inflammatory response (Ballian et al., 2010). 
 
Burns cause a reduces  of  blood flow to the kidney which 
lead to, build up of  nitrogen waste products, such as 
creatinine and urea in the body (azotemia). Prerenal 
azotemia is the most common form of kidney failure in 
hospitalized patients (Yu ASL 2007). Sabry et al. (2009) 
conclude from their study that acute renal failure 
complicates burn patients and is related to the size and 
depth of burn and occurrence of septicemia. A highly 
significant increase in urea level (p< 0.001) was observed 
in the present study in sera of burn patients compared to 
control group. 
 
Uric acid results of the present study showed a highly 
significant decrease (p< 0.001)  in their levels in sera of 
burn patients in compared to control group. This decrease 
is due to increase the fractional excretion of uric acid 
(Peretz et al., 1983). Conflicting results for uric acid level 
in burns were observed where Nagane et al. (2003) 
indicated in their study significant increase of uric acid in 
burn patients due to increased activity of xanthine oxide. 
While Yadav (2010) showed in his study a significant 
decrease in seum uric acid of burn patients in compared to 
control group. 
 
The overall analysis of different parameters study in sera 
of burn patients at degree II, degree III, and mixture 
degree (II & III) were presented in table 3. As shown 

from the Mean values there were a fluctuation in total 
protein, albumin, and globulin between these degrees. 
While a non significant increase in hsCRP and glucose 
levels (p>0.05), and a non significant decrease (p>0.05) in 
urea and uric acid levels were observed. 
 
CONCLUSION 
 
We conclude from the present study that the metabolic 
changes occur in patients with varying degrees of burns 
and its values did not depended on burn degree, 
suggesting that its value can be used to predictthe 
mortality of burn patients. 
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