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The Value of Systemic Inflammation Indices in Predicting Survival 
in Critical Flame Burn Patients: A Single-Center Retrospective 
Analysis
Sistemik İnflamasyon İndekslerinin Kritik Alev Yanığı Hastalarında Sağkalımı 
Öngörmedeki Değeri: Tek Merkezli Retrospektif Bir Analiz

Background: Burns are an important health problem that causes serious morbidity and mortality all over the world. Mortality in 
patients with critical burns is related to factors such as age, inhalation injury, and total burn surface area (TBSA). In recent years, it 
has been suggested that systemic inflammation indices may also be related to prognosis. In this study, we aimed to evaluate the 
potential prognostic value of systemic inflammation indices in predicting in-hospital mortality in patients with critical flame burns.
Materials and Methods: This retrospective study included 53 patients who were followed up in the burn intensive care unit at our 
center due to flame burns between January 1, 2024, and January 1, 2025. Patients’ demographic data, burn etiology, inhalation injury, 
TBSA, revised Baux score, intubation status, operative debridement details, and systemic inflammation indices on the first, third, and 
fifth days of admission were analyzed. Patients were compared either as survivors or non-survivors. The Mann-Whitney U test was 
used for continuous variables, and the Pearson chi-square test was used for categorical variables.
Results: Mortality developed in 6 patients (11.3%). In the non-survivor group, inhalation injury (p=0.038), TBSA (p<0.001), and Baux 
score (p<0.001) were significantly higher. There were no differences between groups in the indices on the first day. However, on the 
third day, the lymphocyte/monocyte ratio (LMR) was lower and the systemic inflammation response index (SIRI) was higher in those 
who did not survive (p=0.018; p=0.002). Similar results were obtained on the fifth day (both p<0.001).
Conclusion: In our study, high LMR and low SIRI values on the third and fifth day were found to be associated with better survival. 
Prospective and multicenter studies with larger sample sizes are needed to confirm these results.
Keywords: Flame burn, survival, systemic inflammation, PLR, LMR, NLR, SII, SIRI

Amaç: Yanıklar, tüm dünyada ciddi morbidite ve mortaliteye yol açan önemli bir sağlık sorunudur. Kritik yanığı olan hastalarda 
mortalite; yaş, inhalasyon hasarı ve toplam yanık yüzey alanı (TYYA) gibi faktörlerle ilişkilidir. Son yıllarda, sistemik enflamasyon 
indekslerinin de prognozla ilişkili olabileceği öne sürülmüştür. Bu çalışmada, kritik alev yanığı olan hastalarda sistemik enflamasyon 
indekslerinin hastane içi mortaliteyi öngörmedeki potansiyel prognostik değerini değerlendirmeyi amaçladık.
Gereç ve Yöntemler: Bu retrospektif çalışmaya, 1 Ocak 2024–1 Ocak 2025 tarihleri arasında merkezimizde alev yanığı nedeniyle 
yanık yoğun bakımda izlenen 53 hasta dahil edildi. Hastaların demografik verileri, yanık etyolojisi, inhalasyon hasarı, TYYA, revize 
Baux skoru, entübasyon durumu, operasyonel debridman ayrıntıları ve başvurunun birinci, üçüncü ve beşinci günlerindeki sistemik 
enflamasyon indeksleri analiz edildi. Hastalar sağ kalanlar ve sağ kalamayanlar olarak karşılaştırıldı. Sürekli değişkenler için Mann-
Whitney U, kategorik değişkenler için Pearson ki-kare testi kullanıldı.
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Introduction

Burns are a global health problem that affects 
approximately 11 million people each year and causes 
significant morbidity and mortality (1-3). The World Health 
Organization reports that burns are a leading cause of 
death, especially in low- and middle-income countries (4). 
Although mortality rates from flame burns vary by country 
income level, the rate reported in the United States is 5.52% 
(5). Mortality in critically burned patients can reach rates 
as high as 20% to 50%, depending on factors such as burn 
depth, patient age, and inhalation injury (6,7).

Accurately identifying risk factors associated with 
mortality is crucial for optimizing clinical management 
and enhancing patient outcomes. Traditional prognostic 
parameters, such as total body surface area affected (TBSA), 
age, and inhalation injury, have been extensively investigated 
for many years and remain among the primary determinants 
in clinical decision-making processes (8,9). However, 
considering the complex pathophysiologic processes and 
poor prognosis in burn patients, it is important to evaluate 
new biomarkers reflecting the systemic inflammatory 
response, not limited to traditional parameters (10,11). In 
recent years, the literature has focused on inflammation-
based systemic indices that provide simple, rapid, and 
objective measurements with high practical applicability in 
this field (10,11). The potential value of these biomarkers 
in predicting survival in burn patients holds promise for 
making clinical management more personalized and 
effective.

This study aims to analyze the prognostic value of 
systemic inflammation indices in predicting survival in 
patients, followed up in the burn intensive care unit (BICU) 
due to critical flame burns, based on current literature.

Materials and Methods

This retrospective study included patients with flame 
burns who were admitted to the University of Health 
Sciences Türkiye, Başakşehir Çam and Sakura City Hospital 
BICU between January 1, 2024, and January 1, 2025.

Ethical approval for the study was obtained from the 
University of Health Sciences Türkiye, Başakşehir Çam and 
Sakura City Hospital Scientific Research Ethics Committee 
No. 2 (approval number: 2025–60, dated: 28.02.2025).
The study was conducted in accordance with the ethical 
principles stated in the Declaration of Helsinki.

Inclusion criteria for the study:
•	Patients being followed in the BICU due to flame burns
•	Patients whose data were fully accessible from the  

	 hospital database or clinical records
Exclusion criteria for the study:
•	Patients hospitalized to the BICU other than flame  

	 burns
•	Patients with major trauma in addition to their burns
•	Patients with combined burns 
231 patients were followed in the BICU during the 

study period, and 53 patients who met the specified criteria 
were included in the study. Demographic characteristics, 
fire classes, inhalation injury, TBSA, burn depth, revised 
Baux score, timing of admission to the hospital, blood 
parameters on the 1st, 3rd, and 5th days of admission, systemic 
inflammation indices, intubation status, intubation duration, 
details of operative debridement performed, and survival of 
the patients included in the study were analyzed. Patients 
were divided into two groups according to in-hospital 
survival status, and analyses were performed between these 
two groups.

Systemic inflammation indices were calculated as 
follows:

Platelet/lymphocyte ratio (PLR): Platelet count (109/L)/
lymphocyte count (109/L)

Lymphocyte/monocyte ratio (LMR): Lymphocyte count 
(109/L)/monocyte count (109/L)

Neutrophil/lymphocyte ratio (NLR): Neutrophil count 
(109/L)/lymphocyte count (109/L)

Systemic immune-inflammatory index (SII): Neutrophil 
count (109/L) x platelet count (109/L)/lymphocyte count 
(109/L)

Systemic immune reflex index (SIRI): Neutrophil count 
(109/L) x monocyte count (109/L)/lymphocyte count (109/L)

Bulgular: Hastaların 6’sında (%11,3) mortalite gelişti. Sağ kalmayan grupta inhalasyon hasarı (p=0,038), TYYA (p<0,001) ve Baux skoru 
(p<0,001) anlamlı olarak daha yüksekti. İlk gün indekslerde gruplar arasında fark yoktu. Ancak üçüncü günde sağ kalmayanlarda 
lenfosit/monosit oranı (LMO) daha düşük, sistemik enflamasyon yanıt indeksi (SİYİ) daha yüksek bulundu (p=0,018; p=0,002). Beşinci 
günde de benzer sonuçlar elde edildi (her ikisi p<0,001).
Sonuç: Çalışmamızda, üçüncü ve beşinci günlerde yüksek LMO ve düşük SİYİ değerlerinin daha iyi sağkalım ile ilişkili olduğu tespit 
edilmiştir. Sonuçların doğrulanabilmesi için daha geniş örneklemlerle, prospektif ve çok merkezli çalışmalara ihtiyaç vardır.
Anahtar Kelimeler: Alev yanığı, sağkalım, sistemik enflamasyon, TLO, LMO, NLO, Sİİ, SİYİ
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TBSA was calculated by a burn-experienced surgical 
team using a combination of the “rule of nine” and Lund and 
Browder’s chart (12). Burn depth was evaluated clinically. 
The revised Baux score was calculated for each patient 
using the following formula:

Revised Baux score = age (years) + TBSA (%) + 17 (if 
suffering from inhalation injury)

Inhalation injury was defined by the specialist physician 
based on clinical evaluation and bronchoscopic findings. 
Fire types are categorized into three groups: liquid-sourced, 
gas-sourced, and others.

Patient Management
After the initial evaluation, all patients underwent 

wound cleansing, and dressings were changed daily. In the 
initial assessment, a paraffin wound dressing containing 
0.5% chlorhexidine and an appropriate antibiotic cream 
were used as wound dressings. 

Tetanus prophylaxis was administered to all patients, 
and pain control was achieved with appropriate analgesic 
treatment. Patients were dynamically evaluated for 
compartment syndrome and operative debridement, and 
treatment algorithms were individualized on an individual 
basis. The decision regarding intubation of patients was 
based on American Burn Association criteria (13). All 
patients received low molecular weight heparin, antiulcer 
prophylaxis, and enteral nutritional support when clinically 
necessary. Intravenous fluid resuscitation was planned based 
on the Parkland formula, and treatment was continued to 
maintain urine output of 0.5–1 mL/kg/h. 

Blood, wound, urine, and sputum cultures were obtained 
from all patients admitted to the BICU. Antibiotic treatment 
was administered based on the patients’ clinical condition 
and culture results.

In patients requiring operative intervention, procedures 
such as tangential and facial excision, skin grafting, 
escharotomy, fasciotomy, and amputation were performed 
in accordance with the patient’s clinical condition. In the 
permanent closure of burn defects, autologous partial-
thickness skin grafts were performed, based on patient-
specific decisions. In cases of deep or extensive tissue loss, 
biosynthetic skin coverings were used to support closure 
and neoderm formation.

Statistical Analysis
All statistical analyses were performed using IBM SPSS 

Statistics for Windows, Version 25.0 (IBM Corp., Armonk, NY, 
USA). The distribution properties of the continuous variables 
were evaluated using the Kolmogorov-Smirnov test, and it 
was determined that none of the continuous data showed 
a normal distribution. Therefore, the Mann-Whitney U test 

was used for comparisons between groups, and the Pearson 
chi-square (χ²) test was used for comparisons of categorical 
variables. Continuous variables were presented as median 
(interquartile range); categorical variables as number (n) 
and percentage (%). A p-value of <0.05 was considered 
statistically significant.

Results

A total of 53 patients were included in the study, and in-
hospital mortality occurred in 6 of these patients (11.3%). 
The median age of the study population was 35 years 
(range, 21–46 years), and 81.1% (n=43) of the patients were 
male. When the fire type was examined, the most common 
type was caused by flammable liquids, accounting for 
49.1% (n=26) of the cases. Forty-five patients (84.9%) were 
admitted to the hospital within the first 3 hours. In the non-
survival group, only one patient (16.7%) was admitted after 
more than 3 hours. While inhalation burns were present in 
18.9% (n=10) of the patients, deep partial-thickness burns 
were detected in 50.9% (n=27). The median TBSA was 40% 
(37.5–47), and the revised Baux score was 80 (64–105) 
(Table 1).

When survival status was compared, inhalation injury 
was observed at a significantly higher rate in the non-
survival group (50% vs. 14.9%; p=0.038). Similarly, the TBSA 
was significantly larger in the non-survival group [73 (57.5–
82.5) vs. 40 (35–40.5); p<0.001]. The revised Baux score was 
also significantly higher in the non-survival group [122.5 
(111–160.25) vs. 76 (64–96); p<0.001].

While the intubation rate was 100% in the non-survival 
group, it was determined to be 14.9% in the survivors 
(p<0.001). When the length of stay was evaluated, the median 
intubation length of stay in the entire study population was 
determined to be 4 (2–14) days. While this period was 3 
(2–4) days in the survival group, it was 14 (7–20) days in the 
non-survival group. The median BICU stay for all patients 
was 15 (6–35) days, although the duration was longer in 
the non-survival group; the difference was not statistically 
significant [22.5 (6.5–37.75) vs. 14 (6–35); p=0.736]. 

Although the rate of deep partial thickness burns was 
higher in the non-survival group (83.3% vs. 46.8%), the 
difference was not statistically significant (p=0.092). The 
median number of operative debridements was 3.5 (2–8) 
in the survivors and 6 (3–10) in the non-survival group, and 
the difference was not significant (p=0.251). When operative 
interventions were evaluated, tangential and/or fascial 
excision was performed in 49 patients (92.5%), escharotomy 
in 30 patients (56.6%), fasciotomy in four patients (7.5%), 
and split-thickness skin grafting in 12 patients (22.6%).

 When systemic inflammation indices were examined, 
PLR was calculated as 110.85 (51.66–212.74), LMR as 4.71 
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(1.47–7.15), NLR as 2.72 (1.97–8.06), SII as 2421.46 (539.25–
4461.65), and SIRI as 2.40 (1.36–20.83) on the first day of 
hospital admission in the non-survival group. However, no 
statistically significant relationship was found between 
any of these parameters and survival, with all p-values 
being above 0.05 (e.g., p=0.632, p=0.314, p=0.555, p=0.612, 
p=0.816). On the third day, LMR was significantly lower in 
the non-survival group [0.67 (0.31–2.69) vs. 1.9 (1.32–2.52); 
p=0.018], and SIRI was significantly higher [31.61 (10.44–
65.73) vs. 4.34 (2.63–8.15); p=0.002]. Similarly, on the fifth 
day, LMR was significantly lower in the non-survival group 

[0.35 (0.11–0.52) vs. 1.63 (1.18–3.2); p<0.001] and SIRI was 
significantly higher [48.4 (34.63–120.72) vs. 4.2 (2.54–7.27); 
p<0.001].

Discussion

In this study, we aimed to evaluate the potential 
prognostic value of systemic inflammation indices in 
predicting in-hospital survival in critical flame burns. The 
most commonly used parameters to predict mortality in 
burns are age, TBSA, and inhalation injury. The Baux score, 

Table 1. Comparison of clinical characteristics and systemic inflammation indices between survivors and non-survivors
All patients (n=53) Survivors (n=47) Non-survivors (n=6) p-value

Age (years) 35 (21–46) 33 (20–46) 45 (33.5–72.5) 0.084#

Male sexβ 43 (81.1) 39 (83) 4 (66.7) 0.336*

Fires classesβ
Liquids
Gasses
Others

26 (49.1)
10 (18.9)
17 (32.1)

23 (48.9)
10 (21.3)
14 (29.8)

3 (50)
–
3 (50)

0.376*

Inhalation injuryβ (yes) 10 (18.9) 7 (14.9) 3 (50) 0.038*

Intubationβ (yes) 13 (24.52) 7 (14.89) 6 (100) <0.00*

TBSAW 40 (37.5–47) 40 (35–40.5) 73 (57.5–82.5) <0.001#

Burn depthβ (deep partial-thickness) 27 (50.9) 22 (46.8) 5 (83.3) 0.092*

Baux scoreW 80 (64–105) 76 (64–96) 122.5 (111–160.25) <0.001#

Number of operative debridementsW 6 (3–10) 6 (3–10) 3.5 (2–8) 0.251#

BICU daysW 15 (6–35) 14 (6–35) 22.5 (6.5–37.75) 0.736#

1st day of hospital admission

PLRW 116.14 (84.16–203.24) 116.14 (89.67–207.9) 110.85 (51.66–212.74) 0.632#

LMRW 2.62 (1.21–5.42) 2.44 (1.19–4.28) 4.71 (1.47–7.15) 0.314#

NLRW 4.73 (2.2–8.82) 5.17 (2.18–9.26) 2.72 (1.97–8.06) 0.555#

SIIW 1224.54 (539.95–2905.49) 1224.54 (514.17–2525.64) 2421.46 (539.25–4461.65) 0.612#

SIRIW 3.18 (1.44–11.12) 3.33 (1.49–11.1) 2.4 (1.36–20.83) 0.816#

3rd day of hospital admission

PLRW 114.09 (80.13–169.8) 115.03 (81.2–169.23) 106.48 (36.22–212.87) 0.774#

LMRW 1.86 (1.2–2.47) 1.9 (1.32–2.52) 0.67 (0.31–2.69) 0.018#

NLRW 4.64 (3.56–7.39) 4.64 (3.58–7.01) 5.93 (2.92–14.9) 0.574#

SIIW 893.66 (609.1–1368.8) 800.14 (591.13–1311.42) 2062.73 (654.96–4562.44) 0.128#

SIRIW 4.37 (2.87–9.07) 4.34 (2.63–8.15) 31.61 (10.44–65.73) 0.002#

5th day of hospital admission

PLRW 171.89 (98.35–236.88) 183.67 (103.71–237.57) 114.57 (69.94–200) 0.218#

LMRW 1.61 (1.1–2.69) 1.63 (1.18–3.2) 0.35 (0.11–0.52) <0.001#

NLRW 5.27 (3.41–7.45) 5.24 (3.36–7.31) 6.51 (4.17–15.28) 0.197#

SIIW 1535.65 (748.62–2275.77) 1433.51 (737.43–2272.35) 2079.33 (1192.47–2694.58) 0.301#

SIRIW 4.95 (2.72–9.7) 4.2 (2.54–7.27) 48.4 (34.63–120.72) <0.001#

β; numbers (%),W; median (IQR), *; Chi-square, #; Mann-Whitney U test. BICU: Burn intensive care unit, LMR: Lymphocyte-to-monocyte ratio, NLR: Neutrophil-
to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, Baux score: Revised Baux score, SII: Systemic immune-inflammation index, SIRI: Systemic inflammation 
response index, TBSA: Total body surface area
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which combines these variables, and the revised Baux 
score, which also includes inhalation injury, are among the 
most widely accepted prognostic scores in the literature 
(8–10,14). In our study, although there was no statistically 
significant difference between the groups in terms of age, 
statistically significant differences were observed in terms 
of inhalation injury, TBSA, and revised Baux score.

Our study found that survival was significantly lower in 
patients requiring intubation. This finding may be related 
to the greater severity of burns in patients requiring 
intubation, or it may be due to the reduced tolerance of 
these patients to critical stress conditions resulting from 
their lower physiological reserves. Therefore, intubation 
can be considered a marker reflecting not only the need 
for respiratory support but also a more severe clinical 
picture and a high-risk patient group. However, it should not 
be forgotten that in critical burns, unnecessary intubation 
increases the risk of complications related to intubation, and 
intubation performed late, due to ignoring early intubation 
criteria specified in the current literature, can negatively 
affect survival (13).

In critical burns, a severe systemic inflammatory response 
may develop, which can lead to organ failure and death (15). 
Burn wounds contain many cell types, including neutrophils, 
lymphocytes, platelets, monocytes, macrophages, and 
fibroblasts (16). This cellular response plays a crucial role 
in determining the clinical manifestations of systemic 
inflammation. Parameters such as neutrophils, lymphocytes, 
platelets, and monocytes can be obtained easily and at low 
cost through routine blood tests, which can help physicians 
predict the clinical course at an early stage. However, it has 
been reported that these parameters alone have limited 
value in determining the prognosis of critical burns, as 
they can be influenced by numerous systemic factors (10). 
In contrast, there is increasing evidence that systemic 
inflammation indices, which are obtained by calculating 
the proportions of these parameters, reflect the immune 
response more holistically and have prognostic value 
in inflammatory diseases (10,11). Our study is the first in 
the literature to evaluate systemic inflammation indices 
specifically in critical flame burns, with a focus on etiology.

PLR is defined as the ratio of platelets to lymphocytes 
and is considered an indicator of the balance between 
proinflammatory and anti-inflammatory processes (17). 
High PLR values have been associated with worse 
outcomes in critically ill patients (18,19). In our study, no 
statistically significant difference was found in PLR values 
between the groups in patients with critical flame burns. In 
a meta-analysis by Wang et al. (11), including 11 studies, a 
significant association was found between high PLR values 
and short-term mortality in severely burned patientss. 

However, since all studies included in the meta-analysis 
had an observational design, this relationship cannot be 
interpreted at the level of causality. Additionally, all burn 
etiologies were evaluated collectively in the analysis, and 
etiology-specific subgroup analyses were not conducted.

LMR reflects the immune balance between lymphocytes 
and monocytes. Monocytes are responsible for the release 
of various proinflammatory cytokines, such as interleukin 
(IL)-1, IL-6, IL-10, and tumor necrosis factor-alpha, which 
are associated with poor prognosis, especially in critically 
ill patients (20). Therefore, a high LMR level may indicate 
better functioning of the immune system, and this has been 
associated with better prognosis in various diseases such as 
malignancy (21). However, studies examining the prognostic 
value of LMR in burn patients are not available in the 
literature, and our study is the first in this respect. In our 
study, in patients with critical flame burns, no statistically 
significant difference was found between the groups in 
the LMR value on the first day of hospital admission, but a 
significant difference was found between the LMR values 
on the third and fifth days. Although there is no direct study 
on burn patients, the better prognosis the group with high 
LMR levels is similar to the findings in other clinical studies 
on LMR.

It is reported in the literature that NLR reflects systemic 
inflammation more sensitively than evaluating neutrophil 
and lymphocyte levels alone, and is therefore considered 
a stronger biomarker (22). There are conflicting findings 
regarding NLR in the literature. Studies have shown 
that the change in NLR (ΔNLR) on the first and seventh 
days after injury is a significant biomarker for evaluating 
prognosis and disease severity in severe burn cases (23,24). 
While studies report that NLR is not a reliable prognostic 
risk factor in large-surface burns (10). In our study, no 
statistically significant difference was found between the 
groups in terms of NLR levels according to survival status 
in patients who developed critical burns from flame burns.

SIRI is calculated based on monocyte and neutrophil-to-
lymphocyte ratios and has been identified as a highly sensitive 
biomarker of inflammation in various clinical conditions 
such as cancer, cardiovascular diseases, and infection (25,26). 
SII, derived from platelet counts and neutrophil-lymphocyte 
ratio, provides a more comprehensive reflection of the 
immune-inflammatory status when evaluated together with 
SIRI. Neutrophils, lymphocytes, and platelets are considered 
essential components of the inflammatory response in 
many clinical settings (27). Evaluating these parameters as 
ratios or composite indices enhances their predictive value 
and enables a more comprehensive evaluation of systemic 
inflammation (26). The number of studies evaluating the 
value of SII and SIRI in predicting survival in burn patients 



Güngör et al. Factors Affecting Mortality in Flame Burns
﻿

is quite limited. Li et al. (10) examined SII and SIRI in 
extensive burns. On the third day, the SII value was found 
to be statistically significantly higher in the survival group, 
while no significant difference was found between the 
groups in terms of SIRI. In our study, while no significant 
difference in SII values was found between the groups, a 
statistically significant difference in SIRI value levels was 
observed on the third and fifth days. Our study is the first 
in the literature to associate low SIRI values with a better 
prognosis in critical flame burns.

This study has some limitations. The research was 
designed retrospectively, which does not allow for the 
direct establishment of cause-and-effect relationships. 
Additionally, the study’s single-center design and limited 
patient population restrict the generalizability of the 
findings.

Conclusion

In conclusion, this study is one of the first in the literature 
to evaluate the predictive value of systemic inflammation 
indices for survival in critical flame burn patients. Our 
findings confirmed the prognostic value of inhalation injury, 
TBSA, and revised Baux score, while the values of systemic 
inflammation indices LMR and SIRI on the third and fifth 
days were significantly associated with survival. High LMR 
and low SIRI values have been found to be associated with 
better survival. However, the results obtained need to be 
supported by larger samples prospective and multicenter 
studies. Further research may contribute to personalized 
burn treatment by revealing in which clinical subgroups 
these biomarkers may become more significant.
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