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ABSTRACT

Introduction: The aim was to assess the usefulness of blood analytical markers such as systemic immune- 
inflammation index (SII) and neutrophil-lymphocyte ratio (NLR) in pediatric burned patients.
Material and methods: The study group included 73 children (23 girls and 50 boys; mean age: 3.83; SD: 4.77; 
min–max: 0–17 years old) hospitalized due to burns. A retrospective analysis of selected complete blood cell 
count parameters (leucocytes; platelets – PLT; SII; NLR) collected on the day of injury and selected parameters 
of burns (extent, depth of the injury, duration of hospitalization, type of treatment) was performed.
Results: Children with burns that exceeded 10% total body surface area had higher levels of leucocytes than 
children with less extensive burns (p = 0.023). The PLT count on the day of injury was higher in children with 
burn wounds that required surgical treatment (p = 0.021). The analysis of groups of children that differed in 
the values of NLR revealed that children with NLR over 3 were hospitalized longer (on average 3.5 days) than 
children whose NLR was lower than 3 (p = 0.048). It was found that children with SII over 250 were hospital-
ized longer than children with SII less than 250 (p = 0.019). There were no differences in the type of treatment 
(p = 0.21), but children with SII over 250 had more often full thickness burns (p = 0.036). Children under  
2 years old with SII over 200 more often required surgical treatment than children with SII less than  
200 (p = 0.005). Children under 2 years old with SII over 200 more often had full thickness burn wounds than 
children with SII less than 200 (p = 0.045). Children under 2 years old with NLR over 2 had more extensive 
burn wounds (p = 0.049) than children with NLR under 2.
Conclusions: The systemic immune-inflammation index and NLR can be useful in assessment of pediatric 
patients with burns. Further studies on larger groups including children with major burns are necessary.
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INTRODUCTION

Burns are considered as an environmental emergency [1]. 
Children are a very vulnerable group due to their thin 
and delicate skin. The most common type of burn injury 
in the pediatric population is scalds [1]. The wound that 
results from a burn initiates an inflammation-driven pro-
cess [2]. The progression of inflammation can lead to evo-
lution of an initial partial-thickness thermal burn wound 
to a full-thickness injury [2]. The immune response after 

burn injury results is very complex [3]. It depends on 
many factors such as the host response, erythrocyte ag-
gregation, and tissue ischemia [2]. It has been suggested 
that neutrophil dysfunction plays a key role in the devel-
opment of burn injury [3].

New attention have been paid to the inexpensive 
and readily available markers assessed using measures 
obtained on routine blood testing such as the system-
ic immune-inflammation index (SII) and neutrophil- 
lymphocyte ratio (NLR). 
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The systemic immune-inflammation index is defined 
as SII = platelets (PLT) × neutrophils/lymphocytes count-
ed based on peripheral lymphocyte, neutrophil and plate-
let counts [4, 5]. It is considered a good index that reflects 
the local immune response and systemic inflammation 
[4]. The neutrophil-lymphocyte ratio defined as NLR = 
neutrophil/lymphocyte counted based on peripheral lym-
phocyte and neutrophil counts is considered an inflam-
matory marker [6].

There are no studies on the value of these markers in 
children with burns.

The aim of the study was to assess the usefulness 
of blood analytical markers, composed of the combina-
tion of systemic inflammation parameters such as SII and 
NLR, in providing useful information regarding the prog-
nosis and care of burned patients.

MATERIALS AND METHODS

The study group comprised 73 children (23 girls and 
50 boys; mean age: 3.83; SD: 4.77; min–max: 0–17 years 
old) hospitalized due to burns. A retrospective analysis 
of selected complete blood cell count parameters (white 
blood cell count – WBC; PLT; SII; NLR) collected on 
the day of injury used as biomarkers of inflammation and 
selected parameters of burns (extent and depth of the in-
jury, duration of hospitalization, type of treatment) was 
performed. 

The blood samples were collected on the day of in-
jury. The doctor provided information about the area 
of burned skin (expressed as % of total body surface area 
– % TBSA), depth of the injury, type of treatment (sur-
gical or conservative), and length of the hospitalization 
(days). The area of burned skin (expressed as % TBSA) 
was counted using the Lund-Bowder chart for children 
under 16 years old and with the rule of nines for children 
over 16 years old. Depth of burn was classified clinically 
into 4 degrees and children were divided into two groups: 
partial thickness burns (grades 1 and 2) and full thickness 
burns (grades 3 and 4).

Inclusion criteria were:
•	 hospitalization due to a burn,
•	 agreement of caregivers and patients over 16 years old 

to participate in the study,
•	 patient age under 18 years old.

Exclusion criteria: disagreement of caregiver/patient 
to participate in the study.

Statistical analysis of the obtained data was performed 
using Excel and Statistica v. 12. The study was accepted by 
the Bioethical Committee of Wroclaw Medical University 
(KB 109/2014).

RESULTS

The study group comprised 73 children – 23 girls and 
50 boys (mean age – M: 3.83; median – Me: 1; standard 

deviation – SD: 4.77; min–max: 0–17 years old) hospital-
ized due to burns. The extent of burns in selected cases 
did not exceed 20% of TBSA (M: 7.51% TBSA; Me: 8;  
SD: 3.98); approximately 35.8% of children had full-thick-
ness burns. The duration of hospitalization varied from 1 to  
47 days (M: 8.59; Me: 6; SD: 2). For each case SII  
(M: 777.22; Me: 730.85; SD: 508.77) and NLR (M: 2.16; 
Me: 2.37; SD: 1.86) were calculated. Moreover, the ana-
lyzed BCC parameters included WBC (M: 14.01; Me: 1.1; 
SD: 4) and PLT (M: 379.72; Me: 365; SD: 72).

The results indicate that there was no relationship be-
tween mean values of NLR and SII and selected parame-
ters of burns, which is presented in Table 1. Children with 
burns that exceed 10% TBSA had higher levels of leuco-
cytes than children with less extensive burns (p = 0.023). 
The PLT count on the day of injury was higher in chil-
dren with burn wounds that required surgical treatment  
(p = 0.021).

Moreover, to analyze the groups of children that 
differed with respect to the values of NLR, three types 
of analysis were performed. The analysis of groups of chil-
dren that differed with respect to the values of NLR re-
vealed that children with NLR over 3 were hospitalized 
longer (on average 3.5 days) than children whose NLR 
was lower than 3 (p = 0.048). The lowest p-values were 
obtained in the group of children with NLR over and 
lower than 3, but there were no statistically significant 
differences in the type of required treatment (p = 0.126), 
extent of burn wound (p = 0.273) and depth of injury  
(p = 0.129). 

The analysis of groups of children that differed with 
respect to the values of SII the groups of children that dif-
fered with respect to the values of SII four types of anal-
ysis were performed. It was found that children with SII 
over 250 were hospitalized longer than children with SII 
less than 250 (p = 0.019). There were no differences in 
the type of treatment (p = 0.21), but children with SII 
over 250 had more often full thickness burns (p = 0.036).

Surprisingly, children under 2 years old with SII over 
200 more often required surgical treatment than children 
with SII less than 200 (p = 0.005). Moreover, the group 
of children under 2 years old with SII over 200 more of-
ten had full thickness burn wounds than children with 
SII less than 200 (p = 0.045). There were no statistical-
ly significant differences in duration of hospitalization  
(p = 0.12) and the extent of burn wound (p = 0.082). 
Moreover, in this age group children with NLR over 2 had 
more extensive burn wounds (p = 0.049) than children 
with NLR under 2.

DISCUSSION

Recently, increasing attention has been paid to periph-
eral blood inflammatory markers and their usefulness in 
establishing prognosis in different diseases, such as cer-
vical cancer, colorectal cancer, psychiatric disorders, and 
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infections [4, 6–9]. Neutrophil-lymphocyte ratio and SII 
were shown to be prognostic markers for malignancies 
and inflammatory conditions [4, 6–9].

Inflammation is very important for burn wound 
healing [9]. The burn-induced inflammatory process is 
very complex. The balance between all inflammatory me-
diators can be analytically reflected by the blood levels 
of PLT and leukocytes, especially neutrophils and lym-
phocytes [8]. Neutrophils and monocytes play a crucial 
role in the initial inflammatory phase [10]. Due to local-
ized vasodilation and fluid extravasation they migrate to 
the site of injury and initiate an immune response [10]. 
The inflammatory phase plays a crucial role in infection 
prevention, necrotic tissue degradation and activation 
of signals important for wound repair and healing [10]. 

The novelty of the study is the fact that there are no 
studies about the peripheral blood inflammatory mark-
ers such as SII and NLR in burned children. The main 
limitation of the study is the relatively small group of pa-
tients. Moreover, the children included in the study group 
were hospitalized in the Department of Pediatric Surgery, 
which means that children with major burns who had 
indications for admission to the Burn Centre were not 
included in the study group.

Temiz et al. found that high levels of NLR are a risk 
factor affecting the mortality in patients with burns [11]. 
In their study the NLR in patients who died was higher 
than in the patients who survived (12.96 ±9.70 vs. 6.34 
±12.13; p < 0.001) [11]. However, it must be noted that 
children who were included in the analysis were not hos-
pitalized due to major burns and all of them survived. 
The calculated levels of NLR were lower than in the study 
of Temiz et al. 

Moreover, it is confirmed that burns that exceed 20% 
TBSA result in acute systemic responses that probably can 
be more reflected in the calculated parameters [11]. It can 
be assumed that NLR and SII can provide more useful 
information in patients with major burns than in minor 
burns.

Nie et al. tested whether there are differences in blood 
parameters and liver enzyme levels between burned and 
traumatically injured children [12]. They analyzed routine 
blood parameters (WBC and PLT) and found that WBC 
concentration in burned children was significantly higher 
than that in traumatically injured children (p < 0.05) [12]. 
Moreover, the mean PLT concentration in burned chil-
dren was significantly higher than that in traumatically 
injured children (p = 0.001) [12].

Mulder et al. claim that in the first three weeks after 
burn injury increased numbers of immature neutrophils 
are present in peripheral blood, but total lymphocyte 
numbers did not increase [13]. According to Sen et al. 
WBC counts are initially elevated after burn injury but 
decrease over the first 4 days [14]. Osuka et al. stated that 
early thrombopenia and lymphopenia were independent 
risk factors for 60-day mortality after burns, but neu-TA
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trophil count was not a risk factor [15]. Laggner et al. 
also found that absolute leukocyte and neutrophil num-
bers were strongly increased in adult patients with burn 
wounds covering over 10% TBSA [16].

CONCLUSIONS

The systemic immune-inflammation index and NLR 
can be useful in assessment of pediatric patients with 
burns. However, it must be underlined that blood cell 
count parameters still have value, with particular rele-
vance in the group of younger children. Further studies 
on larger groups including children with major burns are 
necessary to provide more knowledge about the relation-
ship with NLR and SII and the future prognosis in pedi-
atric patients with burns. 
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