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Available Online: 010ct 2025 Burn injuries break down skin integrity, increasing the risk of sepsis, a leading cause of mor-
: bidity and mortality in burn patients. Rapid differentiation of gram-negative sepsis from Gram-positive

sepsis is crucial for timely and effective antibiotic therapy. Serum procalcitonin (PCT) has emerged as a
potential biomarker for sepsis differentiation.
TS This study aimed to evaluate the diagnostic accuracy of serum PCT for distinguishing between
Gram-negative and Gram-positive sepsis in pediatric burn patients.
[ETELE This cross-sectional study was conducted on 117 pediatric burn patients with positive blood
cultures and clinical diagnosis of sepsis based on the American Burn Association criteria. Serum PCT
levels were quantified and compared with blood culture results. Diagnostic performance was assessed
using the receiver operating characteristic (ROC) curves and determining the optimal cut-off point.
[EET® Gram-negative bacteria were identified in 60.2% of cases, while gram-positive bacteria were
detected in 39.8%. The serum PCT level was significantly higher in gram-negative cases than in gram-pos-
itive cases (14.58 ng/mL vs 4.62 ng/mL, P<0.001). An optimal cut-off point of 3.15 ng/mL demonstrated
84.3% sensitivity and 57.4% specificity for detecting gram-negative sepsis. Patients with gram-negative

Keywords: sepsis experienced longer hospital stays, elevated inflammatory markers, higher organ dysfunction, and
Burns, Sepsis, ¢ increased mortality rates (31% vs. 2%, P<0.001) than those with gram-positive sepsis.

Procalcitonin (PCT),  :  [@fEERT) Serum PCT has moderate sensitivity but low specificity for differentiating gram-negative from
Gram-negative, : gram-positive sepsis in pediatric burn patients. PCT may be used as a valuable adjunct to clinical and
Gram-positive, laboratory indicators. Larger multicenter studies are recommended to validate these findings and refine
Children © diagnostic algorithms for sepsis management.
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Extended Abstract

Introduction

urn injuries break down the skin integrity,

providing an ideal medium for bacte-

rial proliferation and significantly increas-

ing the risk of sepsis, which is a leading

cause of morbidity and mortality in burn
patients. Differentiating gram-negative sepsis from gram-
positive sepsis is crucial, as gram-negative infections are
often associated with higher inflammatory responses, in-
creased organ dysfunction, and worse clinical outcomes
compared to gram-positive infections. Blood culture, the
gold standard for diagnosing sepsis, is time-consuming
and may delay the initiation of appropriate antibiotic
therapy. Biomarkers, such as serum procalcitonin (PCT),
have emerged as valuable agents for distinguishing bac-
terial infections, considering their rapid elevation in sys-
temic bacterial infections and their ability to guide early
therapeutic decisions. This study aims to evaluate the
diagnostic accuracy of PCT in distinguishing between
gram-negative and gram-positive sepsis in pediatric burn
patients.

Methods

This cross-sectional study included 117 pediatric pa-
tients (aged <14 years) with second- or third- or fourth-
degree burns of total body surface area (TBSA), admit-
ted to Shahid Motahari Burns Hospital in Tehran, Iran,
between April and October 2022, diagnosed with sepsis.
The sepsis diagnosis was based on the American Burn As-
sociation criteria including clinical signs and confirmed
bloodstream infections. Blood cultures were prepared to
isolate and identify the causative pathogens. The serum
PCT level was measured using the chemiluminescence
assay and analyzed along with clinical and laboratory
data, such as inflammatory markers and organ dysfunc-
tion indicators. Receiver operating characteristic (ROC)
curves were used to evaluate the diagnostic performance
of PCT, and an optimal cut-off value was determined.

Results

The mean age of children was 70.28+59.79 months,
and 70.3% were male. The mean burned TBSA was
40.55+14.92%, with most injuries being of a thermal
nature (85.6%). Second-degree burns were observed in
37.3% of cases, while third-degree burns accounted for
61% of children. Only one case (0.8%) had a fourth-de-
gree burn.
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Gram-negative bacteria were isolated in 60.2% of pa-
tients, with Acinetobacter spp. (24.8%) and Pseudomonas
spp. (23.1%) being the most common bacteria. In con-
trast, gram-positive bacteria were in 39.8% of patients,
with Staphylococcus aureus (17.9%) and coagulase-neg-
ative staphylococci (22.2%) being the predominant iso-
lates. The mean PCT level in patients with gram-negative
sepsis was significantly higher compared to those with
gram-positive sepsis (14.58+6.26 vs 4.62+2.67 ng/mL,
P<0.001). Additionally, the C-reactive protein (CRP) lev-
els were significantly elevated in the gram-negative group
(53.78+17.41 vs 32.68+12.09 mg/L; P<0.001).

Other laboratory findings presented in Table 1, including
elevated blood sugar (mean: 158.36 mg/dL in gram-neg-
ative vs 132.32 mg/dL in gram-positive; P=0.012), and
increased serum creatinine level (0.67 mg/dL vs 0.57 mg/
dL; P=0.014), indicated more severe organ dysfunction in
the gram-negative group. The mean duration of hospital-
ization was also significantly longer in the gram-negative
group (23.12+11.21 vs 18.42+10.69 days; P=0.026). The
mortality rate in the gram-negative group was also signifi-
cantly higher (31% vs 2%; P<0.001).

The ROC curve analysis led to the determination of a
PCT cut-off point of 3.15 ng/mL as optimal for differenti-
ating gram-negative sepsis from gram-positive sepsis, with
an area under the curve (AUC) of 0.762 (95% CI; 0.681%,
0.852%). At this threshold, the sensitivity and specificity
were 84.3% and 57.4%, respectively. In a subgroup analy-
sis based on burn severity, the AUC for PCT in patients
with second-degree burns reached 0.904, with a cut-off
point of 3.00 ng/mL, yielding a sensitivity of 88.9% and
a specificity of 69.2%. These results underscore the clini-
cal utility of PCT as a supportive diagnostic biomarker for
gram-negative sepsis in pediatric burn patients, emphasiz-
ing the greater inflammatory burden, organ dysfunction,
and mortality associated with gram-negative pathogens.

Conclusion

Serum PCT level is a valuable adjunct for distinguish-
ing between gram-negative and gram-positive sepsis in
pediatric burn patients, with moderate sensitivity and low
specificity. Its diagnostic ability supports its role in guid-
ing empirical antibiotic therapy and stratifying sepsis se-
verity early at the time of hospitalization. However, PCT
alone is insufficient for definitive diagnosis and should be
combined with other clinical and laboratory indicators for
optimal management. The findings emphasize the need for
multicenter studies to validate the diagnostic thresholds
and refine sepsis management protocols for burn patients
at high risk of severe infections and adverse outcomes.
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Table 1. The results of laboratory tests for two groups of patients with gram-positive and gram-negative blood cultures

% Gram Positive Gram Negative

= P

S MeanSD Median Min Max MeantSD Median Min Max

é 17184.89+5162.69 17200.00 8700.00  31100.00 18531.43+8184.34 18950.00 3200.00 40100.00 0.028™
= 12.15+1.96 12.30 8.10 16.10 12.40+3.08 12.10 5.10 21.50 0.560™
E 325553.19+140840.15 298000.00 128000.00 803000.00 282142.86+144555.52 272500.00 17000.00 625000.00 0.171°
% 32.68+13.57 32.00 12.00 76.00 53.78+22.33 48.00 12.50 124.00  <0.001°
] 0.57+0.19 0.50 0.30 1.10 0.67+0.25 0.60 0.40 1.80 0.014"
§ 16.04+6.84 15.00 5.00 32.00 17.1619.47 15.00 5.00 42.00 0.874"
Z 137.68+4.20 137.00 129.00 148.00 136.61+5.14 136.50 128.00 148.00 0.278"
X 3.850.46 3.70 3.20 5.30 3.660.54 3.70 2.50 5.00 0.048"
8 126.36+51.72 112.00 74.00 422.00 142.59+48.56 126.50 70.00 275.00 0.028"
g 4.62+3.69 2.50 0.30 15.60 14.58+12.67 10.23 0.14 35.70 0.000"
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Abbreviations: CBC: Complete Blood Count; Hb: Hemoglobin; PLT: Platelet Count; Cr: Creatinine; BUN: Blood Urea Nitrogen;
Na: Sodium; K: Potassium; BS: Blood Sugar. "Mann-Whitney U test; ““Independent t-test.
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