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Clinical Analysis of Serum Procalcitonin for the Early Diagnosis of Sepsis

in Burn Patients*
LIU Zhao-xing, ZHANG Gai-jin, LIU Jia-ying, XU Sheng-bo, ZHENG Bo, SHEN Chuan-an’'
(Department of Burns and Plastic Surgery, First Hospital Affiliated to the People's Liberation Army General Hospital,
Beijing, 100048, China)

ABSTRACT Objective: To analyze the level of serum procalcitonin (PCT) in extremely severe burn patients, and to evaluate its
clinical significance in the early diagnosis of sepsis. Methods: From January 2014 to January 2018, we retrospectively analyzed 259
extremely severe burn patients admitted to the Burn and Plastic Surgery Department of the First Hospital Affiliated to the Chinese PLA
General Hospital. The patients were divided into sepsis group (86 cases, 359 timepoints) and non-sepsis group (173 cases, 1591
timepoints) according to whether sepsis occurred during hospitalization in burn ICU. The baseline data such as patient's basic conditions,
vital signs, and the laboratory examination results of routine blood test, liver and kidney function, blood gas analysis and serum PCT were
collected. Baseline and sepsis related biomarkers were compared between the two groups. The diagnostic ability of each biomarker was
compared and the diagnostic capacity of different PCT cut-off values was analyzed. Data were processed with t test, Mann-Whitney U
test and chi-square test. Receiver operating characteristic (ROC) curves were performed to evaluate the capacity for burn sepsis diagnosis
of each biomarker. Results: There was no significant difference in temperature, heart rate, respiratory frequency, platelet count,
cholinesterase and brain natriuretic peptide between the two groups (P>0.05). PCT[4.52(2.35~8.83) vs. 1.33(0.74~3.24)], leucocyte count
[24.28(17.48~33.09) vs. 20.11(16.01~25.4)], blood glucose[13.12(9.66~17.28) vs. 10.45(8.31~13.13)], urea nitrogen[71.60(57.94~89.62)
vs. 61.48(48.87~73.48)] and total bilirubin[30.07(22.63~38.69) vs 21.04(15.53~28.4)] were significantly higher in septic patients than
non-septic patients, and the areas under the ROC curve were 0.801 (95% CI, 0.776~0.824, P<0.01), 0.617 (95% CI, 0.581~0.652, P<
0.01), 0.658 (95% CI, 0.624~0.691, P<0.01), 0.671 (95% CI, 0.640~0.702, P<0.01), 0.722 (95% CI, 0.694~0.691, P<0.01). The effective
cut-off values of PCT for burn sepsis diagnosis were 2.0 ng/mL (sensitivity of 84.4 % and specificity of 62.1 %), 3.0 ng/mL (sensitivity of
70.8 % and specificity of 71.8 %), 4.0 ng/mL (sensitivity of 58.1 % and specificity of 81.2 %). Conclusions: PCT can be a useful
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biomarker for the early diagnosis of sepsis, which can be considered as a guide for rational use of antibiotics and provide as a reference

for treatment.
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Table 1 Comparisons of the baseline date between septic and non-septic burn patients

Variables Sepsis(n=86) Non sepsis(n=173) t X2 P

Gender(male/female) 61/25 124/49 — 0.016 0.902
Age(years, xs) 41.57+ 12.03 42.12% 15.06 -0.293 - 0.771
Burn size(%TBSA, x+s) 80.88+ 15.25 72.69+ 16.13 3.921 — <0.01
Burn index(x+s) 76.49+ 18.36 66.24+ 18.14 4.269 — <0.01
Inhalation injury(yes/no) 64/22 105/68 — 4.772 0.029
APACHE 1I score(x:s) 252+ 53 21.8+ 6.4 -2.287 — 0.013
SOFA score(xzs) 11.5¢ 3.3 9.4+ 2.8 -1.974 — 0.046

Note: APACHE II score: Acute Physiology and Chronic Health Evaluation II; SOFA Score: Sequential Organ Failure Assessment Score.
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Table 2 Comparisons of the biomarkers levels between septic and non-septic burn patients

Variables Sepsis Non sepsis , b
[Nr. of timepoints: 359, M(P25~P75)] [Nr. of timepoints: 1591, M(P25~P75)]

PCT(ng/mL) 4.52(2.35~8.83) 1.33(0.74~3.24) -17.818 <0.01
Temp(C) 37.6(36.8~37.9) 37.1(36.5~37.5) -1.017 0.309
HR(bmp) 112(93~124) 103(90~116) -0.778 0.437

RF(breaths/min) 22(21~24) 21(20~23) -1.496 0.135

WBC(10°/L) 24.28(17.48~33.09) 20.11(16.01~25.4) -6.923 <0.01

PLT(10°L) 217.2(189.1~278.4) 236.1(192.5~300.5) -0.405 0.686

GLU(mmol/L) 13.12(9.66~17.28) 10.45(8.31~13.13) -9.355 <0.01
CR(pmol/L) 71.60(57.94~89.62) 61.48(48.87~73.48) -10.135 <0.01
TBIL(wmol/L) 30.07(22.63~38.69) 21.04(15.53~28.4) -13.175 <0.01
CHE(ku/L) 8.5(5.5~9.8) 7.4(6.6~8.4) -1.089 0.276
BNP(pg/mL) 126.3(54.5~364.6) 79.2(38.9~213.5) -1.826 0.068

Note: PCT: procalcitonin; Temp: temperature; HR: heart rate; RF: respiratory frequency; WBC: leucocyte count; PLT: platelet count; GLU: blood glucose;
CR: urea nitrogen; TBIL: total bilirubin; CHE: cholinesterase; BNP: brain natriuretic peptide.
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Table 3 Comparison of the AUCs of different biomarkers for the diagnosis of in burn patients with sepsis

Variables PCT WBC GLU CR TBIL
AUC 0.801 0.617 0.658 0.671 0.722

95% CI 0.776~0.824 0.581~0.652 0.624~0.691 0.640~0.702 0.694~0.691
P <0.01 <0.01 <0.01 <0.01 <0.01

* 4 MBS RIRIS W7 BB ERIAE ST
Table 4 Sensitivity and specificity of PCT cut-offs for the diagnosis of sepsis in burn patients.

Cut-off(ng/mL) Sensitivity(%) Specificity(%) Youden index PPV(%) NPV(%)
2.0 84.4 62.1 0.466 32.8 94.6
3.0 70.8 71.8 0.427 35.7 91.2
4.0 58.1 81.2 0.393 41.1 89.5

Note: PCT: procalcitonin; PPV: positive predictive value; NPV: negative predictive value.
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Fig.1 Receiver operating characteristic (ROC) curves for the biomarkers
used for early diagnosis of sepsis in burn patients
Note: PCT: procalcitonin; WBC: leucocyte count; GLU: blood glucose;
CR: urea nitrogen; TBIL: total bilirubin.
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