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Abstract

Background: Burn injuries have become a major global 
health problem, with more than 120,000 burn-related deaths 
each year.

Aim and Objectives: To compare Neutrophil-lymphocyte 
Ratio (NLR) and S. Procalcitonin (PCT) level as a diagnostic 
and prognostic parameter in burn patients complicated with 
sepsis.

Patients and Methods: This was a prospective cohort 
study conducted on 40 patients at burn unit of the Plastic, Burn 
and Maxillofacial Surgery Department in Ain Shams Universi-
ty Hospitals from April to September 2023.

According to the American Burn Association Criteria for 
the presence of infection, the patients were allocated into two 
groups: Sepsis and non-sepsis. Also, according to the fate of 
the patients, they were classified into two groups: Non survi-
vors and survivors (discharged).

We measured NLR and PCT as markers of infection on 
admission, day 3, day 10 and day 20 for all patients and com-
pared their values in the finding groups.

Results: There was no statistically significant difference 
between sepsis and non-sepsis patients as well as between sur-
vivors and non-survivors as regard NLR. There was Statisti-
cally significant increased PCT level on day 3 from admission 
and statistically highly significant increase on day 10 with sep-
sis patients when compared with non-sepsis patients (p=0.003 
and <0.001 respectively). There was Statistically significant 
increased PCT level on day 3 and statistically highly signif-
icant increase on day 10 with non-survivor when compared 
with survivor patients (p=0.043 and <0.001 respectively).

Conclusion: Our study demonstrated that PCT level in ma-
jor burn patients is a promising diagnostic biomarker in detect-
ing sepsis that could facilitate ideal management and initiate 

proper antimicrobial therapy and good prognostic value as an 
early predictor of mortality.  In contrast, higher NLR cannot be 
considered as a reliable independent predictor of sepsis.
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Introduction

With more than 120,000 burn-related fatalities 
annually, burn injuries have grown to be a serious 
worldwide health concern [2].

 Severe burns increase the risk of immunologi-
cal dysfunction, excessive fluid extravasation, and 
poor tissue perfusion [3].

Burn sepsis brought on by a systemic or local-
ized infection can exacerbate the patient’s state and 
complicate burn injuries [4].

Many other disorders, including trauma, sur-
gery, tissue necrosis, and immune-mediated in-
flammatory illness, impact the currently utilized 
indications of early identification of infection, such 
as CRP. Since severe burn patients do experience 
a systemic inflammatory response, it is crucial to 
create new techniques for differentiating between 
an inflammatory response alone and real sepsis 
brought on by microbial bloodstream invasion.

Numerous studies have used clinical param-
eters like temperature, heart rate, blood pressure, 
and respiration rate as well as laboratory data like 
leukocytic count, erythrocyte sedimentation rate 
(ESR), c-reactive protein (CRP), S. procalcitonin 
(PCT), and interleukin-6 (IL-6) as parameters. In 
emergency patients, lymphocytopenia and the neu-
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trophil-lymphocyte ratio (NLR) have been shown 
to predict bacteremia more accurately than tradi-
tional infection indicators such leukocytic count, 
neutrophilic count, and CRP [5].

When compared to traditional indicators, serum 
procalcitonin (PCT) has been repeatedly reported 
as the best reliable diagnostic biomarker for sepsis 
[6].

Aim of the work: To compare the Neutro-
phil-lymphocyte Ratio and S. Procalcitonin level as 
predictive and diagnostic markers in burn patients 
complicated by sepsis, this study was conducted.

Patients and Methods

From April to September 2023, 40 patients par-
ticipated in this prospective cohort research, which 
was carried out in the burn unit of the Plastic, Burn, 
and Maxillofacial Surgery Department at Ain 
Shams University Hospitals.

The patients were divided into two groups 
based on the American Burn Association Criteria 
for the presence of infection: Sepsis and non-sepsis 
[1]. Also, according to the fate of the patients, they 
were classified into two groups: Non survivors and 
survivors (discharged).

We measured NLR and PCT as markers of in-
fection for all patients and compared their values in 
the finding groups.

Inclusion criteria: Age: Adults equal or older 
than 18 years old, gender: Both males and females, 
type of patient: Patients with burn injuries (includ-
ing flame, scalding, contact, or spark burns) in the 
range of 20% to 40% of total body surface area 
(TBSA).

Exclusion criteria: Patients age younger than 
18 years old, Pregnant females, electrical, chemi-
cal or inhalational burn, Presence of co-morbidities 
and TBSA <20% and >40%.

Methods:
Clinical assessment:

Generally: Vital signs and level of conscious-
ness.

Burn assessment: Cause, extent, distribution, 
depth, delay, burn wound infection and sepsis: ac-
cording to American Burn Association guidelines.

Laboratory investigations:
CBC, Renal and liver function tests, Coagula-

tion profile, Albumin level and Viral Markers. NLR 
calculation and Procalcitonin Level on admission, 
day 3, day 10 and day 20 from admission. Blood 

Culture and CRP sampling at any peak of suspected 
sepsis.

Sample collection for CBC with differentiations 
to calculate NLR:

For each measurement, 5ml venous blood was 
drawn into EDTA tube. Transport: within 60 min-
utes of venipuncture. Blood specimen was analyz-
ed by Automatic Haematology machine.

Sample collection for procalcitonin measurement:
For each measurement, 5ml venous blood was 

drawn into a red top tube. Transport: Within 60 
minutes of venipuncture. Plasma specimen was 
analyzed by Automated immune-analyzer (VI-
DAS®, bioMérieux, Marcy L’Etoile, France).

Resuscitation of the patient:
Proper resuscitation using modified parkland 

formula to be controlled by urinary output, pulse, 
temperature, and blood pressure.

Modified Parkland formula: 4ml x weight (kg) 
x %TBSA Burn = Total fluid over 24 hours. UOP 
Goal: (0.5-1ml/kg/h) until maintenance is reached 
for 24 hours post burn.

Caloric and Nutritional requirement: 25 X 
body weight (kg) + 40 X % TBSA burn.

Follow-up:
Patient’s general condition, vital signs, local 

signs of infection, and signs of wound healing.

Ethical considerations:
All patients signed an informed consent with 

detailed information about the study. The Medical 
Ethical Committee of Ain Shams University ap-
proved the protocol of this thesis. It will include 
an explanation of the study aim, research design, 
and assurance that: All data was confidential (for 
research purposes only), the name of the patient 
was omitted from the description of the results. All 
samples were used in this research only.

Statistical analysis: Our study has divided the 
studied patients into 2 groups according to the out-
come also according to the development of sepsis 
with qualitative data was done by using the Chi-
square test and/or Fisher exact test was used instead 
of the Chi-square test when the expected count in 
any cell was found less than 5.

The comparison between two independent 
groups with quantitative data and parametric dis-
tribution was done by using the independent t-test.

The confidence interval was set to 95% and the 
margin of error accepted was set to 5%. The p-value 
was considered significant as the following: p>0.05 
= Non-significant (NS), p<0.05 = Significant (S), 
p<0.001 = Highly significant (HS).
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Results

The average age was 37.4±14.7 years, there 
were 23 males (57.5%) and 17 females. As regard 
cause, there were 34 patients (85%) due to flame 
and 6 patients (15%) due to scald in all studied pa-
tients. As regard distribution, number of patients 
with affected neck, chest, upper limb, lower limb, 
back and abdomen was 31, 36, 35, 18, 14 and 3 
respectively. (Table 1).

As regard extent (TBSA%), The average extent 
for all patients under study was 27.6±7.6%, with a 
minimum and maximum extent of 20% and 40%, 
respectively.

 As regard depth, there were 22 patients (55%) 
of superficial partial to deep partial thickness and 
18 patients (45%) of deep partial to full thickness 
depth in the studied patients. As regard sepsis, there 
were 22 patients (55%) with no sepsis and 18 pa-
tients (45%) with sepsis in the study.

Regarding outcome, there were 28 patients 
(70%) survived and 12 patients (30%) non-sur-
vived. (Table 2).

Sepsis and age did not statistically significant-
ly correlate as well as sex and affected site of the 
studied patients (p=0.219, 0.822, >0.05 respec-
tively). There was statistically significant correla-
tion (p-value=0.041) between sepsis and cause of 
burn in the studied patients. In patients with sepsis, 
there were 13 patients (72.2%) due to flame and 5 
patients (27.8%) due to scald. In patients without 
sepsis, there were 21 patients (95.5%) due to flame 
and 1 patient (4.5%) due to scald. There was sta-
tistically significant correlation between sepsis and 
extent, depth of burn, and outcome (percentage of 
non survivors) (p=0.029, 0.013, 0.001 respective-
ly). (Table 3).

Patients with and without sepsis did not differ 
statistically significantly from one another.

 as regard Procalcitonin on admission and day 
20. There was Statistically significant increased 
Procalcitonin on day 3 and day 10 (p=0.003, 
<0.001 respectively) in sepsis patients compared to 
non-sepsis. Regarding procalcitonin on admission, 
there was no statistically significant difference be-
tween survivors and non-survivors.

 There was Statistically significant increased 
Procalcitonin on day 3 and highly statistically sig-
nificant on day 10 (p=0.043, <0.001 respectively) 
in non-survivors compared with survivors. 

There was highly statistically significant (p-val-
ue <0.001) increased CRP in patients with sepsis 
when compared with non-sepsis patients. (Table 4).

There was no statistically significant difference 
between sepsis and non-sepsis patients as regard 

NLR on admission, day 3, day 10 and day 20 (p= 
0.144, 0.225, 0.431, 0.544, 0.527, 0.584 respec-
tively). There was no statistically significant differ-
ence between survivor and non-survivor patients 
as regard NLR on admission, day 3 and day 10 
(p=0.926, 0.494, 0.763 respectively). (Table 5).

Studied patients
(N=40)

Sex:
Male
Female

Age (years):
Mean ± SD
Min - Max

Cause:
Flame
Scald

Distribution:
Neck
Chest
Upper limb
Lower limb
Back
Abdomen

23
17

34
6

31
36
35
18
14
3

57.5%
42.5%

85%
15%

77.5%
90%
87.5%
45%
35%
7.5%

Table (1): Summary of the patient demographics’ for each sub-
ject under study.

37.4±14.7
18-81

Studied patients
(N=40)

Extent (%):
Mean ± SD
Min - Max

Depth:
Superficial partial to deep
partial thickness

Deep partial to full thickness

Sepsis:
Non
Sepsis

Outcome:
Survivors
Non-survivors

22

18

22
18

28
12

55%

45%

55%
45%

70%
30%

Table (2): An explanation of the clinical data for each subject 
under study.

27.6±7.6
20-40
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Sepsis
Stat. test p-valueNon

(N=22)
Sepsis
(N=18)

Age (years):
Mean 
± SD

Sex:
Male
Female

Cause:
Flame
Scald

Site:
Neck
Chest
Upper limb
Lower limb
Back
Abdomen

Extent (%):
Mean 
± SD

Depth:
Superficial partial to
deep partial thickness

Deep partial to full
thickness

Outcome:
Survivors
Non-survivors

39.9
16.1

13
9

21
1

16
21
20
7
6
2

25.3
6.7

16

6

20
2

59.1%
40.9%

95.5%
4.5%

72.7%
95.5%
90.9%
31.8%
27.3%
9.1%

72.7%

27.3%

90.9%
9.1%

34.2
12.3

10
8

13
5

15
15
15
11
8
1

30.5
7.8

6

12

8
10

55.6%
44.4%

72.2%
27.8%

83.3%
83.3%
83.3%
61.1%
44.4%
5.6%

33.3%

66.7%

44.4%
55.6%

t = 1.25

X2 = 0.051

X2 = 4.2

X2 = 0.63
X2 = 1.61
X2 = 0.51
X2 = 3.4
X2 = 1.28
X2 = 0.17

t = 2.27

X2 = 6.2

X2 = 10.1

0.219 NS

0.822 NS

0.041 S

0.424 NS
0.204 NS
0.471 NS
0.064 NS
0.257 NS
0.673 NS

0.029 S

0.013 S

0.001 S

Table (3): Association in the patients under study between sepsis and other variables.

Sepsis

t p-valueNon
(N = 22)

Sepsis 
(N = 18)

Procalcitonin on admission

Procalcitonin on day 3

Procalcitonin on day 10 

Procalcitonin on day 20 

NLR ng/ml on admission 

NLR ng/ml on day 3 

NLR ng/ml on day 10 

NLR ng/ml on day 20

CRP mg/l

1.4±1.7

2.9±2.9

7.5±12.1

0.9±0.8

15.4±8.3

14.6±6.1

13.5±9.4

5.9±2.5

127.6±108.3

8.7±23.0

26.7±35.6

56.0±37.6

9.1±12.4

17.5±8.7

16.0±8.4

15.8±12.7

5.2±1.8

257.6±79.2

1.49

3.13

5.3

1.28

0.79

0.61

0.63

0.56

4.2

0.144 NS

0.003 S

<0.001 HS

0.225 NS

0.431 NS

0.544 NS

0.527 NS

0.584 NS

<0.001 HS

Table (4): Correlation between sepsis and studied laboratory data in the studied patients.
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Discussion

In cases of burn, sepsis deteriorates the prog-
nosis and raises the possibility of organ failure 
and death. Multiple organ dysfunction syndrome 
(MODS) is the primary cause of death in burn vic-
tims and is a direct result of sepsis [1].

Since that survival is decreased by 10% for 
every six hours delay in sepsis diagnosis, it is im-
perative to recognise sepsis early. The systemic re-
action to the burn itself, which clinically resembles 
sepsis, makes it difficult to diagnose sepsis in burn 
patients [7]. 

Early identification of sepsis enables optimal 
management and early start of appropriate anti-
microbial medication as delaying the treatment of 
infections has been linked to worse outcomes and 
higher costs [8].

Our results showed that there was no statistical-
ly significant correlation between sepsis, age and 
sex of the studied patients. There was statistical-
ly significant correlation (p-value=0.041) between 
sepsis and cause of burn in the studied patients. In 
patients with sepsis, there were 13 patients (72.2%) 
due to flame and 5 patients (27.8%) due to scald. 
This could be due to the commonness of flame 
burn in general, as in patients without sepsis, there 
were 21 patients (95.5%) due to flame and 1 patient 
(4.5%) due to scald. However, it is well known that 
in extremes of age, this is not the case as the com-
promised immune system in these age groups plays 
a significant role in the incidence of burn sepsis.

Our findings are in line with the findings of 
Macedo et al. (2003) [9] & Tasleem et al. (2023) [6], 
who found that flame burns were the most preva-
lent and significant cause of burns in patients with 
sepsis due to deeper, more widespread lesions that 
promote increased burn wound colonisation and in-
fection.

Our results showed that there was no statisti-
cally significant difference between sepsis and 
non-sepsis groups regarding affected site of the 
studied patients (p-value >0.05). There was statis-
tical significance (p-value=0.029) with increased 
percentage of TBSA burned in patients with sepsis 
(30.5±7.8%) when compared with patients without 
sepsis (25.3±6.7%). There was statistically signif-
icant correlation (p-value=0.013) between sepsis 
and depth of burn in the studied patients. In patients 
without sepsis, there were 16 patients (72.7%) of 
superficial partial to deep partial thickness burn and 
6 patients (27.3%) of deep partial to full thickness 
burn while in patients with sepsis, there were 6 pa-
tients (33.3%) of superficial partial to deep partial 
thickness burn and 12 patients (66.7%) of deep par-
tial to full thickness burn.

Outcome

t p-valueSurvivor
(N = 28)

Non-
survivor 
(N = 12)

Procalcitonin
ng/ml
on admission

Procalcitonin ng/ml 
on day 3

Procalcitonin ng/ml 
on day 10 

NLR on admission 

NLR on day 3 

NLR on day 10

4.8±18.7

8.1±19.5

14±25.6

17±9.4

15.4±7

12.8±8.5

4.3±3.3

26.5±36

67.7±29.3

14.9±5.8

14.7±7.7

18.7±15

0.094

2.09

5.55

0.69

0.3

1.5

0.926 NS

0.043 S

<0.001 
HS

0.494 NS

0.763 NS

0.143	

Table (5): Correlation between Outcome and studied laboratory 
data in the studied patients.

Table (6): Sepsis criteria according to ABA (American Burn 
Association), Mann–Salinas novel predictors of 
sepsis, Sepsis-3 consensus definition for sepsis and 
septic shock [19].

ABA Sepsis Criteria
To fulfill these criteria, at least three of the following should 
be present:

• Temperature >39ºC or <36.5ºC.
• Progressive tachycardia (>110bpm).
• Progressive tachypnea.
• Thrombocytopenia.
• Hyperglycaemia.
• Inability to continue enteral feedings 24 hours.

Alongside infection, demonstrated by at least one of the 
following:

• Culture-positive infection.
• Pathological tissue source identified.
• Clinical response to antimicrobial agents.

Mann-Salinas novel predictors of sepsis score comprises:
• Tachycardia >130bpm.
• MAP <60mmHg.
• Base deficit <–6mEg/l.
• Hypothermia <36ºC.
• Use of vasoactive medications.
• Hyperglycaemia >150mg/dl.

Sepsis-3 consensus definition for sepsis and septic shock score 
comprises:

• Altered mental status (Glasgow coma scale score <13).
• Systolic blood pressure ≤100mmHg.
• Respiratory rate ≥22 breaths per minute.
• Suspected or documented infection and qSOFA ≥2 and/or 

SOFA ≥2; SOF variables are PaO2/FiO2 ratio, Glasgow 
coma scale, mean arterial pressure, vasopressor require-
ments, serum creatinine or urine output, bilirubin and 
platelet count.

The criteria for septic shock are:
• Vasopressors required to maintain MAP >65mmHg.
• Lactate >2mmol/l (after adequate fluid resuscitation).
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Our findings are corroborated by Cabral et al. 
(2017) [10] & Cabral et al. (2018) [11] who found 
a significant difference between the septic and 
non-septic groups in terms of ABSI The Abbrevi-
ated Burn Severity Index (ABSI), which includes 
TBSA burned and the proportion of a full thickness 
burn. In the group with sepsis, the score was notice-
ably higher.

Our current study showed statistically signif-
icant (p-value=0.001) increase in percentage of 
death in patients with sepsis (10 patients, 55.6%) 
when compared with patients without sepsis (2 pa-
tients, 9.1%).

Our findings were corroborated by Cabral et al. 
(2017) [10], Cabral et al. (2018) [11] & Fernandes et 
al. (2020) [12], who documented a substantial mor-
tality difference between the septic and non-septic 
groups, with the septic group having a higher death 
rate.

In the present study, the rise in PCT level was 
the main finding that can differentiate patients with 
sepsis from patients without sepsis and can also 
predict survivors and non survivors within the sep-
tic group.

When there are severe bacterial infections, the 
pathogen’s lipopolysaccharide carried PAMPs are 
recognised by the body’s innate immune system, 
which results in systemic inflammation. The ex-
pression of calcitonin genes is up-regulated in a 
range of tissue cells other than the thyroid under the 
activation of endotoxin and inflammatory cytokines 
(e.g., IL-1beta, IL-6, and TNF-alpha), leading to a 
significant quantity of PCT [13]. PCT synthesis is 
not triggered in the majority of viral infections be-
cause of cytokines generated during the infection 
that prevent the formation of TNF-alpha [14].

Procalcitonin had been measured in our study 
on admission of the patient then in day 3, 10 and 20 
with doing a blood culture at any suspected event 
of sepsis.

Our results showed that there was no statistical-
ly significant difference (p-value=0.144) between 
sepsis and non-sepsis patients as regard Procalci-
tonin level on admission. Statistically significant 
(p-value=0.003) increase in Procalcitonin on day 
3 in patients with sepsis was evident (26.7±35.6) 
when compared with non-sepsis patients (2.9±2.9). 
There was a highly statistically significant (p-value 
<0.001) increase in Procalcitonin on day 10 in pa-
tients with sepsis (56±37.6) when compared with 
non-sepsis patients (7.5±12.1). No statistically sig-
nificant difference (p-value=0.225) between septic 
and non-septic patients was reported as regard Pro-
calcitonin on day 20.

Consistent with our results, Barati et al. (2008) 
[15], revealed that the septic group had a higher 

PCT level (8.45 _ 7.8 vs. 0.5 _ 1.0, respectively, 
p=0.001) than the non-septic group.

In addition to our findings, Cabral et al. (2018) 
[11] & Fernandes et al. (2020) [12] found that pa-
tients who experienced at least one episode of sep-
sis had higher PCT levels in the first five to seven 
days following burn damage than patients who did 
not experience sepsis. Along with additional inter-
ventions and a thorough clinical assessment, track-
ing changes in PCT levels throughout the first week 
of hospital stay may help to identify sepsis early 
and perhaps lower morbidity and death.

However, during an ICU stay, PCT can be uti-
lised as a diagnostic tool for patients with infec-
tious problems, whether they have bacteraemia or 
not. When septic patients’ PCT levels were com-
pared to their pre-septic values, they found a statis-
tically significant rise. Patients experiencing septic 
shock had median PCT values of up to 23.9ng/ml, 
whereas sepsis patients had median concentrations 
of 7.2ng/ml. They concluded that measuring PCT 
consecutively daily might be a useful technique for 
keeping track of how well antibiotic medication is 
working [16].

Mokline et al., (2015) [17] monitored drop of 
PCT concentrations of 27% between day of sepsis 
diagnosis and 3 days after empiric antibiotic ad-
ministration.

In our study, prophylactic antibiotics were rou-
tinely given on day 1 that make it difficult to study 
the correlation between post antibiotic improve-
ment and procalcitonin level or the role of procalci-
tonin in guiding antibiotic therapy.

Our results showed that there was no statistical-
ly significant difference (p-value=0.926) between 
survivors and non-survivors as regard Procalciton-
in on admission. Statistically significant (p-value= 
0.043) increased Procalcitonin on day 3 in non-sur-
vivors was evident (26.5±36) when compared with 
survivors (8.1±19.5). Highly statistically significant 
(p-value <0.001) increased Procalcitonin on day 10 
in non-survivors (67.7±29.3) when compared with 
survivors (14±25.6) was monitored.

Our findings, which are corroborated by Bara-
ti et al. (2008) [15] & Fernandes et al. (2020) [12], 
showed that the non-survivor group’s first week 
PCT range and median values were greater than 
those of the survivors’ group. These findings may 
be helpful for patient classification and the predic-
tion of mortality.

In a similar line, Liu et al., 2015 [18] found that 
patients with sepsis who had rising PCT levels also 
had a greater chance of dying. However, he noted 
that because to PCT’s modest diagnostic accuracy, 
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it would not be helpful when used alone to deter-
mine prognosis; rather, it might be beneficial when 
combined with other clinical indices and the pa-
tient’s general health.

To achieve the aim of the present study that 
to compare between Neutrophil-lymphocyte Ra-
tio and S. Procalcitonin level as a diagnostic and 
prognostic parameter in burn patients complicated 
with sepsis, Neutrophil-lymphocyte Ratio had been 
calculated on admission of the patient then in day 
3, 10 and 20 with doing a blood culture at any sus-
pected sepsis episode.

NLR is superior to other indicators for bacter-
aemia and severe sepsis diagnosis in burn patients, 
according to Ljungstrom et al. (2015) [19].

According to our findings, there was no sta-
tistically significant difference (p-value=0.431) in 
NLR on admission, day 3 (p-value=0.544), day 10 
(p-value=0.527), or day 20 (p-value=0.584) be-
tween sepsis and non-sepsis patients. Furthermore, 
no statistically significant difference (p-value= 
0.494) was seen in the NLR between patients who 
non-survived and those who survived at the time of 
admission, day three (p-value=0.763), or day ten 
(p-value=0.143).

Our findings are at odds with those of Bhuyan 
et al. (2020) [20], who sought to determine wheth-
er the parameters of neutrophil to lymphocyte ra-
tio (NLR), platelet count, and red cell distribution 
width to platelet ratio (RPR) could be used to pre-
dict the outcome for burn patients and determine 
the relationship between these parameters and mor-
tality. They found that NLR was significantly high-
er in the death group (14.44±6.95) compared to the 
discharge group (7.23±3.25), (p=0.00).

 Furthermore, our findings contradict those of 
Setiawan et al. (2022) [21], who claimed that there 
was a statistically significant difference in NLR on 
days 1 and 3 between patients who survived and 
those who did not.

 Furthermore, Rech et al. (2019) [22] found that 
a greater admission NLR was an independent pre-
dictor of a higher death rate even after accounting 
for a few other contributing variables.

These discrepancies can result from the reduced 
sample size of our patients.

Our findings corroborated those of Qiu et al., 
(2021) [23], who examined the potential utility of 
NLR as a predictor of 90-day mortality, consider-
ing patients who passed away between day 7 and 
day 90 of admission. They found no statistically 
significant difference in NLR on days 1 and 7 be-
tween the survivor and non-survivor groups. Oth-

erwise, they stated that, with reference to NLR on 
day 3, there was a statistically significant difference 
between the survivor and non-survivor groups.

Age, acute trauma, exogenous steroid consump-
tion, mental stress, active haematological illnesses 
including leukaemia, cytotoxic or granulocyte col-
ony stimulating factor (G-CSF) chemotherapies, 
and HIV are some of the conditions that may cause 
a “false” rise in NLR [24].

Our findings revealed that, in comparison to 
patients without sepsis (127.6±108.3), those with 
sepsis had a very statistically significant (p-value 
<0.001) higher CRP (257.6±79.2).

Our findings are corroborated by Cabral et al. 
(2017) [10], who found a statistically significant dif-
ference in CRP between the septic and non-septic 
groups, with the septic group having a considerably 
higher CRP (p=0.000). In disagreement with our 
results, Barati et al. (2008) [15] found no statistical-
ly significant difference in CRP (p=0.52) between 
the septic and non-septic groups.

In addition to being significantly impacted by 
several other illnesses like trauma, surgery, tissue 
necrosis, and immune-mediated inflammatory dis-
ease, CRP is one of the currently utilised indica-
tions of early infection detection. Since patients 
with severe burns do have systemic inflammation, it 
is critical to develop new techniques to distinguish 
between sepsis caused by microbial invasion of the 
blood stream and a pure inflammatory response.

In burn victims, procalcitonin seems to be a po-
tent indicator of sepsis. It is simple to measure, de-
pendable, sensitive, and specific. Its measurement 
together with clinical assessment is helpful in diag-
nosis of sepsis and carries promise as a method for 
reducing antibiotic exposure in the critically ill pa-
tient. Additionally, its determination enables burn 
intensive care specialists to modulate antimicrobial 
regimens and monitor the response to therapy [17]. 

Conclusion:
The study admits that PCT levels in major burn 

patients are a good biomarker in detecting sepsis 
and good prognostic value as early detection of 
sepsis can facilitate an ideal management and initi-
ate proper antimicrobial therapy.

While, a few variables (such as age, acute trau-
ma, exogenous steroid consumption, mental stress, 
and active haematological illnesses) may contrib-
ute to a “false” rise in NLR, therefore it cannot be 
regarded as an independent predictor of sepsis or 
greater mortality.

References
1-	 Greenhalgh D.G.: Sepsis in the burn patient: A different 

problem than sepsis in the general population. Burns Trau-
ma, 5: 23, 2017.



Vol. 49, No. 1 / Usefulness of NLR & Serum Procalcitonin in Burn Sepsis8 

2-	 James S.L., Lucchesi L.R., Bisignano C., Castle C.D., 
Dingels Z.V., Fox J.T., Hamilton E.B., Henry N.J., Mc-
Cracken D., Roberts N.L. and Sylte D.O.: Epidemiolo-
gy of injuries from fire, heat and hot substances: Global, 
regional and national morbidity and mortality estimates 
from the Global Burden of Disease 2017 study. Injury Pre-
vention, Oct 1; 26 (Suppl 2): i36-45, 2020.

3-	 Guo H.F., Abd Hamid R., Mohd Ali R., Chang S.K., Rah-
man M.H., Zainal Z., et al.: Healing properties of epider-
mal growth factor and Tocotrienol-rich fraction in deep 
partial-thickness experimental burn wounds. Antioxidants 
(Basel), 9: 130, 2020.

4-	 Beckmann N., Huber F., Hanschen M., St Pierre Schneider 
B., Nomellini V. and Caldwell C.C.: Scald injury-induced 
T cell dysfunction can be mitigated by Gr1(+) cell deple-
tion and blockage of CD47/CD172a Signaling. Front Im-
munol., 11: 876, 2020.

5-	 de Jager C.P., van Wijk P.T., Mathoera R.B., de Jongh-Leu-
venink J., van der Poll T. and Wever P.C.: Lymphocyto-
penia and neutrophil-lymphocyte count ratio predict bac-
teremia better than conventional infection markers in an 
emergency care unit. Critical Care., Oct. 14: 1-8, 2010.

6-	 Tasleem S., Zuberi M.A., Hussain M.S., Sultan S.M., Sid-
diqui A.I., Shah H.H., Tariq H. and Aijaz A.B.: Exploring 
gender disparities in burn injuries: A retrospective study at 
a burns centre in Karachi, Pakistan. Burns Open, Oct. 1; 7 
(4): 117-20, 2023.

7-	 Permatasari Y., Sanjaya H., Widiana G.R., et al.: Role of 
procalcitonin and C-Reactive protein as marker of sepsis 
in major burn patients: systematic review and meta-analy-
sis. Open access Macedonian J. Med. Sciences, Jun 18; 9 
(F): 197-203, 2021.

8-	 Wu C.C., Lan H.M., Han S.T., Chaou C.H., Yeh C.F., 
Liu S.H., Li C.H., Blaney G.N., 3rd, Liu Z.Y. and Chen 
K.F.: Comparison of diagnostic accuracy in sepsis be-
tween presepsin, procalcitonin, and C-reactive protein: A 
systematic review and meta-analysis. Annals of Intensive 
Care, 7 (1): 91, 2017.

9-	 De Macedo J.L., Rosa S.C. and Castro C.: Sepsis in 
burned patients. Revista da Sociedade Brasileira de Me-
dicina Tropical, 36 (6): 647–652, 2003.

10-	 Cabral L., Afreixo V., Santos F., Almeida L. and Paiva 
J.A.: Procalcitonin for the early diagnosis of sepsis in 
burn patients: A retrospective study. Burns, Nov. 1; 43 (7): 
1427-34, 2017.

11-	 Cabral L., Afreixo V., Meireles R., Vaz M., Marques M., 
Tourais I., Chaves C., Almeida L. and Paiva J.A.: Procal-
citonin kinetics after burn injury and burn surgery in sep-
tic and non-septic patients a retrospective observational 
study. BMC anaesthesiology, Dec. 18: 1-10, 2018.

12-	 Fernandes M.C., Marques S., Meireles R., Caetano M. 
and Cabral L.: Procalcitonin in burn patients: Diagnosis of 
sepsis and prognosis of death in the first week. Journal of 
Statistics on Health Decision, Oct. 23; 2 (2): 65-6, 2020.

13-	 Hamade B. and Huang D.T.: Procalcitonin: Where are we 
now? Crit Care Clin., 36 (1): 23-40, 2020.

14-	 Gregoriano C., Heilmann E., Molitor A. and Schuetz P.: 
Role of procalcitonin use in the management of sepsis. J. 
Thorac. Dis., Feb. 12 (Suppl 1): S5-S15, 2020.

15-	 Barati M., Alinejad F., Bahar M.A., Tabrisi M.S., Sham-
shiri A.R. and Karimi H.: Comparison of WBC, ESR, CRP 
and PCT serum levels in septic and non-septic burn cases. 
Burns, Sep. 1; 34 (6): 770-4, 2008.

16-	 Lavrentieva A., Papadopoulou S., Kioumis J., Kaimakamis 
E. and Bitzani M.: PCT as a diagnostic and prognostic tool 
in burn patients. Whether time course has a role in mon-
itoring sepsis treatment. Burns, May 1; 38 (3): 356-63, 
2012.

17-	 Mokline A., Garsallah L., Rahmani I., Jerbi K., Oueslati 
H., Tlaili S., Hammouda R., Gasri B. and Messadi A.A.: 
Procalcitonin: A diagnostic and prognostic biomarker of 
sepsis in burned patients. Annals of burns and fire disas-
ters, Jun. 6; 28 (2): 116, 2015.

18-	 Liu D., Su L., Han G., Yan P. and Xie L.: Prognostic Val-
ue of Procalcitonin in Adult Patients with Sepsis: A Sys-
tematic Review and Meta-Analysis. PLOS ONE, 10 (6): 
e0129450, 2015.

19-	 Ljungström L.L., Karlsson D., Pernestig A., Andersson R. 
and Jacobsson G.: Neutrophil to lymphocyte count ratio 
performs better than procalcitonin as a biomarker for bac-
teremia and severe sepsis in the emergency department. 
Critical Care, Dec. 19: 1-201, 2015.

20-	 Bhuyan G., Pathak C. and Ranga S.: The value of neutro-
phil to lymphocyte ratio, platelet count and red cell distri-
bution width to platelet ratio as prognostic markers in burn 
patients. Int. J. Med. Lab. Res., 5 (3): 19-23, 2020.

21-	 Setiawan A.A.N.G.H.P., Sanjaya I.G.P.H., Herawati S., 
Adnyana I.M.S., Hamid A.R.R.H. and Budayanti N.N.S.: 
High neutrophil-lymphocyte ratio as a predictor of mortal-
ity in major burn patients. International Journal of Health 
Sciences, 6 (S8): 3966-3975, 2022.

22-	 Rech M.A., Mosier M.J., McConkey K., Zelisko S., Net-
zer G., Kovacs E.J. and Afshar M.: Outcomes in burn-in-
jured patients who develop sepsis. Journal of Burn Care & 
Research, Apr. 26; 40 (3): 269-73, 2019.

23-	 Qiu L., Jin X., Wang J.J., Tang X.D., Fang X., Li S.J., 
Wang F. and Chen X.L.: Plasma neutrophil-to-lymphocyte 
ratio on the third day postburn is associated with 90-day 
mortality among patients with burns over 30% of total 
body surface area in two Chinese burns centers. Journal of 
Inflammation Research, Feb. 24: 519-26, 2021.

24-	 Karakonstantis S., Kalemaki D., Tzagkarakis E. and Ly-
dakis C.: Pitfalls in studies of eosinopenia and neutro-
phil-to-lymphocyte count ratio. Infectious diseases, Mar. 
4; 50 (3): 163-74, 2018.


