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Value of Serum Procalcitonin and Percentage of Neutrophils in Early Diagnosis of
Bacterial Infection in Decompensated Liver Cirrhosis
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Abstract: [ Objective] To explore the value of serum procalcitonin (PCT) and percentage of neutrophils (NE% ) in
early diagnosis of bacterial infection in decompensated liver cirrhosis. [ Methods] The clinical data of 244 in the patients
with decompensated liver cirrhosis in the Department of Infectious Diseases, The third Affiliated Hospital of Sun Yat—sen
University from January 2016 to June 2017 were retrospectively analyzed. According to whether complicated with bacterial
infection , patients were divided into infection group (n=120) and non—infection group (n=124). The infection group
consisted of 60 cases with spontaneous bacterial peritonitis (SBP) , 25 cases with pulmonary infection, 16 cases with
bloodstream infection, 19 cases with other kinds of infections. The levels of PCT, peripheral white blood cells (WBC) ,
peripheral neutrophils (NEUT) , percentage of neutrophils (NE% ) and ratio of WBC to platelets (PLT) (WBC/PLT) in
each group were compared. The receiver characteristic curve (ROC) was applied and area under curve (AUROC) ,
sensitivity and specificity were computed. The parallel test was applied to explore the diagnostic value of PCT with NE%.
[Results] The levels of PCT, WBC, NEUT, NE% and WBC/PLT in infection group were higher than those in non—infection
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group (P<0.05). The levels of PCT, NE% and WBC/PLT in bloodstream infection group were higher than in non—blood-
stream infection group (P<0.05). The AUROC of the PCT was 0.947 (95%CI1=0.922~0.971). When PCT was=0.38 ng/mlL.,
the sensitivity, specificity and Youden index (YDI) were 76.7% , 97.6% , and 0.742. The AUROC of NE% was 0.806
(95%C1=0.751~0.861 ). With a cutoff value of 75.0% in NE% , the sensitivity and specificity were 83.3% and 92.7% ,

respectively. [ Conclusion] Serum PCT, with a suggesting cut—off value of 0.38 ng/mL, could be used as an marker for

early diagnosis of bacterial infection in decompensated liver cirrhosis. PCT combined with NE% can improve diagnostic

accuracy.

Key words: liver cirrhosis; percentage of neutrophils; procalcitonin; bacterial infection; peritonitis; bloodstream

infection ; pulmonary infection
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DI B bR 22 (3 = 5) o, HLBER P A SRR A
PRI o TTECTORE, AR A AR RS Tk IR,
RITREI o SR FHRUIIAS: 36 , 18 2 4 3 7K #Ea=0.05 .
K Z A TAERRAE 28 (ROC curve) 23 M i 3K
15 PCT . NE% X I8 Ak ¢ A0 42 1] 45 I I e 1) 12 Wiy
TR T (EL B2 6T 107 8 ROC il 26 °F 1 AR At | e 5
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Table 1 Basic clinical characteristics

Infection group (n=120) Non—infection group (n=124) X 1zlt P
Age(x£s) 53+13 52+11 0.575" 0.566
Male(n, %) 91,75.83 99,79.84 0.568" 0.451
Causes(n, %)
Viral hepatitis 102,85.00 99,79.84
Viral hepatitis with alcoholic cirrhosis 8,6.67 16,12.90 2.699" 0.259
Others 10,8.33 9,7.26
PT/s(median[ IQR ]) 19.0(16.8,24.4) 17.1(15.4,19.2) 42117 0.000"
INR (median[ IQR ) 1.59(1.36,1.84) 1.40(1.22,1.62) —4.149” 0.000"
TBIL/pmol/L(median[ 1QR ]) 80.45(33.05,161.98) 29.65(18.45,51.03) -6.433% 0.000"
ALB/(g/L) (x +5) 30+5 3245 -3.208"  0.002"
CTP score(median[IQR]) 10(8,12) 8(7,10) -6.175% 0.000"
MELD score ( median[ IQR ] ) 17.43(12.58,20.53) 10.66(7.41,13.93) -7.228” 0.000"

1) Chi-square test ;2 ) Mann—Whitney U test ; 3) Independent—Samples ¢ test; 4 ) P<0.05
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Table 2 Comparison of inflammatory markers in infection group and non—infection group [ Median(IQR) |

Infection group (n=120) Non—infection group (n=124) % P

PCT/(ng/mL) 0.80(0.38,2.50) 0.11(0.07,0.18) -12.062 0.000"
WBC/(10°/L) 6.63(4.78,9.21) 3.76(3.00,5.02) =7.746 0.000"
NEUT/(10°/L) 4.73(3.22,6.90) 2.27(1.59,3.23) -8.764 0.000"
NE%/% 72.8(66.2,82.6) 61.1(52.6,67.3) -8.243 0.000"
WBC/PLT 0.10(0.06,0.15) 0.06(0.04,0.07) -6.850 0.000"

Mann—Whitney U test; 1)P<0.05

23 BHRELEFHRELER

120 {5 JFF-4E A 2 A QA2 0 45 9 Jk e £ 2 v, SBP
60 151 (50% ) , fili 505 J& e 25 ] (20.8% ) , Ifil. i Jak 42
16 1411 (13.3% ) , HoAhZE AU YL 194911 (15.8% ) o FFA
[i] B e 25 A 3 ) PCT , WBC . WBC/PLT \NEUT
NE% %5458 5% H Kruskal-Wallis H ¥ 56 3547 L0 4%,
g5 HL 3R JR 45 4 8] PCT, WBC ., WBC/PLT . NEUT
NE% S48 br LG it2¢ 22 5% (R 3) o W IRl
A3 ML A (n=16) FHE ML ERGH (n=104 ),

¥ F Mann—Whitney U 6 % Lb 458 W5 41 28 35 1) 58 0
FE AT, 25 LR LB UL 4 PCT \NE% . WBC/PLT
IR TR M e 4], 4 ) 22 S it B X
(P<0.05;%:4).
24 ROCHZ&aHh

XN AT 5 B S 2H TG B e 4 3 244 1]
# ) PCT, WBC . NEUT . NE% %5 8 #5 #E 17 ROC Hi]
2R BT, 45 48 AR 1 ROC # £8 F 1 FH (Area under
the ROC curve, AUROC) , 95% & {5 X [] (95%CI)
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Table 3 Comparison of inflammatory markers in different types of infection

Infection types

PCT/(ng/mL)

WBC/(10°/L)

WBC/PLT

NEUT/(10°/L)

NE%/%

SBP(n=60)
Pulmonary infection (n=25)
Bloodstream infection(n=16)

Other infections (n=19)

0.76(0.31,1.39)
0.61(0.30,3.64)
2.72(0.62,4.72)
0.79(0.58,2.29)

6.54(4.61,9.14)
6.13(4.65,7.49)
7.12(4.87,9.88)
7.89(4.77,10.04)

0.08(0.05,0.14)
0.07(0.06,0.16)
0.13(0.10,0.19)
0.10(0.06,0.12)

4.34(3.13,6.85)
4.21(3.30,5.62)
6.04(3.67,8.70)
5.83(3.22,7.38)

72.3(65.5,80.6)
71.4(66.3,79.5)
83.3(71.5,88.1)
76.2(66.7,84.3)

2

X
P

5.088
0.165

2.671
0.445

5.145
0.161

3.323
0.344

6.872
0.076

Notes: Kruskal-Wallis

H test

R4 MR A S AR MR B R R R IE R AR LB

Table 4 Comparison of inflammatory markers in bloodstream infection and non—bloodstream infection groups

[ Median( IQR) ]
Bloodstream infection group (n=16) Non-bloodstream infection group (n=104) % P
PCT/(ng/mL) 2.72(0.62,4.72) 0.73(0.36,1.78) -2.084 0.037"
WBC/(10°/L) 7.12(4.87,9.88) 6.50(4.76,9.14) -0.521 0.602
NEUT/(10°/L) 6.04(3.67,8.70) 4.59(3.21,6.82) -1.104 0.270
NE%/% 83.3(71.5,88.1) 72.5(65.9,81.1) -2.351 0.019"
WBC/PLT 0.13(0.10,0.19) 0.08(0.06,0.14) -2.245 0.025"

Mann-Whitney U test;

1)P<0.05
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W25, PCT I ROC # £k T 1l FH R 0.947 (95%C1
0.922-0.971) , NE% [ AUROC # 0.806 (95% Cl=

0.751-0.861) , L) ROC th £k i =& PCT . NE% HUA [
FBTE I A2 WUk A e 2848 50K 6.
K1),

&5 PCT.WBC.NEUT #1NE%H) ROC % T HEFR
Table 5 AUC of PCT, WBC, NEUT and NE%

Inflammatory markers AUROC 95%C1 P

PCT/(ng/mL) 0.947+0.013  0.922-0.971 0.000"

WBC/(10°/L) 0.787+0.029  0.729-0.845 0.000"

NEUT/(10°/L) 0.825+0.027 0.772-0.877 0.000"

NE%/% 0.806+0.028 0.751-0.861 0.000"

WBC/PLT 0.753+0.031 0.692-0.813 0.000"
1)P<0.05
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TR [T T N NI N S R |
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E1 PCT.WBC.NEUT.NE%.WBC/PLT i) ROC H £k
Fig.1 ROC curve of PCT, WBC, NEUT, NE%, and
WBC/PLT

(=}

6 PCT.NEUA B & BTEHS B LB
Table 6 The diagnostic efficiency of PCT and N in

different cut—off values

Markers Sensitivity/%  Specificity/% Youden index
PCT/(ng/mL)
=0.26 86.7 87.9 0.746
=0.38 76.7 97.6 0.742
=(.50 69.2 97.6 0.667
=0.78 52.5 100.0 0.525
NE%/%
=69.0 71.7 79.8 0.515
=75.0 45.8 94.4 0.402

2.5 PCTEt& NE%ITHEIZHIRIE

L PCT=0.38 ng/mL, NE%=75.0% H # Wi (& ,
PCT G NE%AT I BRI W 5, BURME: 83.3% , ¢
SV 92.7% , #1545 %00.760, PCT BE A NE% nJ 4%
A I B 2 W AR (3R 7).

#7 MiEPCTE A NE%ITHEIS WX
Table 7 Serum PCT combined NE% parallel diagnostic

test

Inflammatory s PCT/(ng/mL)  PCT combined NE%
markers Group =(0.38 <038  positive  negative
Infection 120 92 29 100 20
Non-infection 124 3 121 9 115
Sensitivity/% 76.7 83.3
Specitivity/% 97.6 92.7

X 141.398 142.797

P 0.000" 0.000"

Chi-square test; 1 )P<0.05
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AN B R DL AN 2 109% A fa BRI
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BT, T R B 5 R i A R TR
O A S G D RE AZ 351 7T 52
PCT 7K, PCT 5 TBIL K AH L™ . AR B TG
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FRAT AR &0 W 4278 PCT 540 IG5 A5 52 55 40 56 ,
AR D RBAR S — 2040 #r PCT W {H . X
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