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Introduction

In pediatric patients exposed to severe burns, skin integ-
rity is disrupted over a wide area and to a great extent. 
Accordingly, the patient’s recovery time is prolonged, 
the risk of developing complications increases, the prog-
nosis is worse, and the possibility of microorganism 
growth at the wound site increases.1-3

C-reactive protein (CRP) is a type of protein pro-
duced by the liver and indicates inflammation in the 
body. Normally, the CRP level in the blood is very low. 
However, when an infection, injury, burn, or other 
inflammatory condition occurs in the body, the CRP 
level increases rapidly. CRP measurements are used in 
many clinical situations, such as monitoring infections, 
monitoring chronic inflammatory conditions such as 
rheumatoid arthritis, lupus, or vascular diseases, as well 
as assessing the risk of infection after surgery.4-7

Edema may develop as a result of skin damage, 
increased vascular permeability and inflammation in 
burn patients. This condition can lead to leakage of body 
fluids into the tissues due to loss of the skin barrier and 
leaky vessels. Particularly large burns or severe burns 
can cause uncontrolled accumulation of body fluids in 

the tissue and lead to edema. Albumin is an important 
plasma protein produced by the liver and is the most 
common protein in the blood. Albumin helps maintain 
fluid balance in the body. The risk of edema may increase 
with a decrease in albumin level in burn patients.8-10

It has been shown that in cases of severe inflamma-
tion, there may be significant changes in the CRP/albu-
min ratio due to an increase in the CRP level and a 
decrease in the albumin level, and this ratio is informa-
tive in terms of prognosis in many diseases.11,12 To the 
best of our knowledge, a relationship between CRP-
albumin level and burn wound infection has not yet been 
demonstrated in children with severe burns. This study 
aimed to investigate whether the CRP/albumin ratio at 
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the time of hospital admission in children exposed to 
severe burns would be an indicator for bacterial growth 
at the wound site.

Methods

Patients and Tests

The study included 137 pediatric patients who were 
treated in our hospital’s burn center or burn intensive care 
unit due to third-degree or higher burns on 30% or more 
of their body between January 2019 and October 2023.

Patients aged 18 and over and patients who died during 
burn treatment were not included in the study. Patients 
who were hospitalized and discharged for the day were not 
included in the study. Inhalation burns and genital area 
burns were not included the study. Additionally, patients 
with autoimmune diseases, immunodeficiency, oncologi-
cal and active rheumatological diseases were excluded 
from the study. Biochemistry and culture results of the 
patients’ first admission to the hospital were obtained by 
scanning backwards from the hospital records.

For the CRP/albumin ratio, the threshold value of 
3.365 determined in the ROC analysis conducted in the 
study was used.

Statistical Analysis

The sample size in the study was calculated by power 
analysis using G-Power (version 3.1.9.6, Franz Faul, 
Universitat Kiel, Germany). Effect size 0.6; Type 1 error 
was taken as 0.05 and test power as 0.95, and the mini-
mum required sample size was determined as 54.

All statistical analyzes in the study were performed 
using SPSS 25.0 software (IBM SPSS, Chicago, IL, 
USA). Descriptive data were given as numbers and per-
centages. Comparisons between groups in terms of cat-
egorical variables were made with Pearson’s Chi Square 
test and Fisher’s Exact Test. Whether continuous vari-
ables were normally distributed or not was analyzed 
with the Kolmogorov-Smirnov Test. Differences 
between groups in terms of non-normally distributed 
continuous variables were analyzed with the Mann 
Whitney U test. The relationship between continuous 
variables was evaluated with Spearman correlation anal-
ysis. The risk coefficients of the variables in terms of 
reproduction in wound culture were determined by 
logistic regression analysis. The predictive capacity of 
the CRP/albumin ratio for culture positivity was ana-
lyzed by ROC analysis. The results were evaluated 
within the 95% confidence interval and P-values <.05 
were considered significant. Bonferroni correction was 
made where necessary.

Ethical Approval and Informed Consent

This retrospective cohort study was approved by the 
local ethics committee number SÜKAEK 2023 20/8 
date 26.10.2023. Informed consent was not needed.

Results

A total of 81 (59.1%) of the patients were male. No signifi-
cant difference was found between genders in terms of cul-
ture positivity (P = .198) and the distribution of bacterial 
species growing in culture (P > .101) (Table 1). The distri-
bution of isolates with positive growth is shown in Table 1.

The mean age of the patients was 3.69 ± 4.16 years, 
and the mean hospital stay was 19.99 ± 20.02 days. In 
the culture-positive group, mean hospital stay 
(48.91 ± 40.12 vs 17.45 ± 15.02; P = .001), CRP level 
(86.67 ± 42.94 vs 54.07 ± 48.24; P = .011) and CRP/
albumin ratio (17.95 ± 19.03 vs 4.78 ± 5.47; P = .026) 
were found to be significantly higher than the culture-
negative group (Table 2).

In the ROC analysis, the sensitivity and specificity of 
the value of 3.365 for the CRP/albumin ratio for its 
capacity to predict culture positivity were determined to 
be 75.0% and 55.2%, respectively (Area under 
curve = 0.695; P = .026; lower bound = 0.528; upper 
bound = 0.861 ) (Figure 1).

The rate of those with CRP/albumin values above the 
threshold value of 3.365 determined by ROC analysis in 
this study in the culture-positive group was found to be 
significantly higher than the culture-negative group 
(75.0% vs 44.8%; P = .045) (Table 3).

The culture positivity rate was significantly lower in 
those hospitalized for 1 to 10 days than in those hospital-
ized longer (P = .047), and significantly higher in those 
hospitalized for more than 40 days (P < .001) (Table 4).

Logistic regression analyzes revealed that hospital 
stay (P = .027) and CRP/albumin ratio (P = .01) were 
independent risk factors for culture positivity. 
Accordingly, prolonged hospitalization increased the 
risk of culture positivity by 1.047 (1.005-1.090) times. 
An increase in CRP albumin level could predict culture 
positivity 1.162 (1.037-1.303) times better (Table 5).

In the correlation analysis, CRP level (P < .001; 
r = .515) and CRP/albumin ratio (P < .001; r = .516) 
were found to be moderately positively and significantly 
correlated with the duration of hospitalization.

Discussion

Severe and large-area burns occurring in children are 
life-threatening clinical conditions. Significant impair-
ment of skin integrity in these patients significantly 
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increases the risk of colonization or infection at the 
wound site.1,2,13 In our study, it has been shown that the 
CRP/albumin ratio can be used as a predictor in terms of 
bacterial growth in the burn areas of these patients.

It has been stated that the bacteria that most com-
monly cause hospital-acquired colonization or infection 
are Acinetobacter and Pseudomonas.14,15 In our study, 
the bacterial species most frequently detected in wound 
cultures were Acinetobacter baumannii and Pseudomonas 
aeruginosa. These findings show that there is a high 
probability of developing hospital-acquired colonization 
or infection in burn patients who have to stay in the hos-
pital for a long time. No significant difference was found 
between culture-positive and culture-negative groups in 
terms of mean age, total protein, albumin, CRP and CRP/
albumin ratio values. These findings indicate that these 
values do not provide important information in predict-
ing burn wound culture results.

In our study, no significant difference was found 
between genders in terms of culture positivity and distri-
bution of bacterial species growing in culture. This 

Table 1.  Distribution of Culture Results According to Gender.

Male Female Total

P  n % n % n %

Culture-negative 76 93.8 49 87.5 125 91.2 .198*
Culture-positive 5 6.2 7 12.5 12 8.8 .101**
Acinetobacter baummannii 3 3.7 1 1.8 4 2.9  
Pseudomonas aeruginosa 0 0.0 3 5.4 3 2.2  
Escherichia coli 0 0.0 2 3.6 2 1.5  
Enterococcus spp. 1 1.2 0 0.0 1 0.7  
Proteus mirabilis 1 1.2 0 0.0 1 0.7  
Staphylococcus aureus 0 0.0 1 1.8 1 0.7  
Total 81 100.0 56 100.0 137 100.0  

*The comparison between culture-negative and culture-positive groups.
**The comparison among the culture results regarding the microorganism growth. Chi square test was used.

Table 2.  Comparison Between Culture-negative and Culture-positive Groups in Terms of the Mean Values of Some 
Variables.

Total (n = 137) Culture-negative (n = 125) Culture-positive (n = 12)

P  Mean SD Mean SD Mean SD

Age (years) 3.69 4.16 3.59 4.02 4.75 5.54 .646
Hospital stay (days) 19.99 20.02 17.45 15.02 48.91 40.12 .001
Total protein (g/dL) 36.11 24.45 36.80 24.23 28.85 26.67 .174
Albumin (g/dL) 20.41 14.06 20.82 13.95 16.16 15.10 .141
CRP (mg/L) 56.92 48.55 54.07 48.24 86.67 42.94 .011
CRP-albumin ratio 5.93 8.40 4.78 5.47 17.95 19.03 .026

Mann-Whitney U test was used.
Abbreviations: SD, standard deviation; CRP, C-reactive protein.

Figure 1.  In the ROC analysis, the sensitivity and specificity 
of the value of 3.365 for the CRP-albumin ratio for the 
predictive capacity of culture positivity were determined to 
be 75.0% and 55.2%, respectively (Area under curve = 0.695; 
P = .026; lower bound = 0.528; upper bound = 0.861).
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shows that gender has no effect on culture positivity in 
children with severe burns.

It has been stated that the risk of developing hospi-
tal-acquired colonization or infection in burn wounds 
increases significantly as the duration of hospitalization 
increases.16,17 In our study, the mean hospital stay in the 
culture-positive group was found to be significantly 
higher than the culture-negative group (48.91 vs 17.45). 
In addition, the culture positivity rate was found to be 
significantly lower in patients hospitalized for 1 to 
10 days than in those hospitalized for a longer period of 
time, and significantly higher in those hospitalized for 
more than 40 days. In the logistic regression analysis, 

length of hospital stay was determined to be an inde-
pendent risk factor for culture positivity. Accordingly, it 
was observed that prolonged hospitalization increased 
the risk of culture positivity by 1.047 (1.005-1.090) 
times. All these findings show that as the length of hos-
pital stay increases, the risk of colonization or infection 
at the burn wound site—most likely hospital-acquired—
increases significantly.

Albumin, a major plasma protein, has an important 
role in regulating plasma colloid osmotic pressure. In 
cases of trauma to the skin, edema develops due to the 
decrease in albumin level. It has been reported that there 
are significant changes in albumin level in severe burn 

Table 3.  Distribution of CRP/albumin Ratio Values According to the Groups.

Culture-negative (n = 125) Culture-positive (n = 12)

P  n % n %

CRP-albumin ratio .045
  <3.365 69 55.2   3 25.0  
  >3.365 56 44.8   9 75.0  
Total 125 100 12 100  

Chi square test was used. The threshold value of 3.365 for CRP-albumin ratio was determined by ROC analysis. CRP: C-reactive protein.

Table 4.  Distribution of Hospital Stay Groups According to the Culture Result Groups.

Hospital stay

  1-10 days 11-20 days 21-30 days 31-40 days >40 days

  n % n % n % n % n % P

Culture result <.001
  Negative 49 98.0 41 93.2 16 100.0   9 90.0 10 62.5  
  Positive   1 2.0   3 6.8   0 0.0   1 10.0   6 37.5  
Total 50 100.0 44 100.0 16 100.0 10 100.0 16 100.0  
P .047 .707 .207 .818 <.001  

Chi square test was used.

Table 5.  Logistic Regression Analyzes About Some Variables to Predict Culture Positivity.

P Exp(B)

95% CI for EXP(B)

  Lower Upper

Age .755 1.029 0.862 1.227
Hospital stay .027 1.047 1.005 1.090
Total protein .780 1.017 0.904 1.145
Albumin .689 1.042 0.852 1.275
CRP .308 0.989 0.968 1.010
CRP-albumin .010 1.162 1.037 1.303

Logistic regression analysis was used.
Abbreviations: CRP, C-reactive protein.
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cases.18-20 However, it has been reported that low albu-
min level is informative in terms of poor clinical course 
in some diseases.21,22 In our study, the mean albumin 
level was found to be statistically similar between the 
culture-negative and positive groups (20.82 vs 16.16). 
This may be due to the low number of patients in the 
culture-positive group.

CRP begins to increase within the first 24 hours of the 
inflammatory process in cases where inflammation 
occurs due to conditions such as disease or trauma. High 
CRP levels are seen depending on the severity of the 
inflammation condition. The patient’s clinical course and 
response to treatment significantly affect CRP levels.5,23 
It has been reported that high CRP levels in burn patients 
are a risk factor for the development of sepsis and have 
an impact on mortality.24 In our study, the mean CRP 
level in the culture-positive group was found to be sig-
nificantly higher than the culture-negative group (86.67 
vs 54.07). This finding shows that the CRP level at hos-
pital admission in children with severe burns may be 
informative in terms of bacterial growth at the wound 
site, possibly due to the prolongation of hospital stay.

It has been stated that high CRP/albumin ratios due to 
rising CRP and falling albumin levels in some serious 
disease and trauma cases can provide important infor-
mation in terms of clinical course, prognosis and 
response to treatment. It has been reported that high 
CRP/albumin ratios can indicate poor prognosis in many 
diseases such as some infections, sepsis and cancer.25-31 
Nosocomial infections, which are considered a signifi-
cant challenge in the management of burn patients, seri-
ously affect prognosis. In these patients, more than 40% 
of the total burned body surface area, full-thickness 
burns, and long hospital stays are reported to be serious 
risk factors for survival.32 In our study, the mean CRP/
albumin ratio in the culture-positive group was found to 
be significantly higher than the culture-negative group 
(17.95 vs 4.78). In the logistic regression analysis, CRP/
albumin ratio was determined to be an independent risk 
factor for culture positivity. It was determined that an 
increase in CRP albumin level could predict culture pos-
itivity 1.162 (1.037-1.303) times better. In the ROC 
analysis, the sensitivity and specificity of the value of 
3.365 for the CRP/albumin ratio for the predictive 
capacity of culture positivity were determined to be 
75.0% and 55.2%, respectively. The rate of those whose 
CRP/albumin ratio was above the threshold value deter-
mined in this analysis was found to be significantly 
higher in the culture-positive group than in the culture-
negative group (75.0% vs 44.8%). All these findings 
indicate that in children with severe burns, patients with 
high CRP/albumin ratios at the time of admission to the 
hospital are significantly more likely to develop coloni-
zation or infection at burn sites due to their longer 

hospital stay. It shows that it can provide important 
information about the development of infection.

There were some limitations in our study. The fact 
that the number of patients and the number of patients 
with positive culture results in samples taken from the 
burn wound site in the study was not high may have had 
a negative impact on the level of statistical significance 
in some analyses. Since the study also aimed to investi-
gate the ability of CRP/albumin ratio to predict the 
development of colonization or infection in the wound 
site, only laboratory values at admission to the hospital 
were examined, changes in these values during the 
patient’s hospitalization were not included in the study, 
and their effects on the clinical course of the disease or 
treatment were not analyzed. Not to evaluate localiza-
tion of the burned areas and the cause of the burns in 
patients can be considered as limitation.

Conclusions

In our study, as far as we could find, for the first time in the 
literature, although the number of monitored subjects were 
relatively low, the relationship between wound infection 
and CRP/albumin ratio in children with severe burns has 
been demonstrated. The findings obtained from our study 
show that the high CRP/albumin ratio due to high serum 
CRP levels and low albumin levels during hospital admis-
sion in children with severe burns may provide important 
information about the development of colonization or 
infection at the wound site, as it is most likely due to the 
prolongation of hospital stay. Accordingly, these patients 
with high CRP/albumin ratio during hospital admission 
should be monitored more closely for infection.
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