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Expression, Diagnostic Value, and Correlation Analysis of
PCT, WBC, and CRP with CPIS Score in
ICU Respiratory Infections

TI Luying ', YANG Hongyu ", LILi*, WANG Dongmei?, YUAN Yasong ", ZHANG Bo "
(1) Department of Critical Care Medicine; 2) Department of Laboratory, Zhuozhou Hospital
Zhuozhou Hebei 072750, China)

[Abstract] Objective To analyze the expression and diagnostic value of procalcitonin (PCT), white blood
cell count (WBC), and C-reactive protein (CRP) in respiratory infections in the intensive care unit (ICU), and
their correlation with the clinical pulmonary infection score ( CPIS) . Methods A total of 105 patients with
respiratory infections admitted to the ICU from March 2019 to June 2024 were selected as the observation group,
while 117 patients with no respiratory infection in the ICU were selected as the control group. PCT levels in both
groups were measured using the Zybio—(Q7 immunoquantitative analyzer, WBC levels were measured using XT-
40001 white blood cell analyzer, and CRP levels were measured using the immunoturbidimetric method. The

relationship between the expression of PCT, WBC and CRP and the clinical characteristics and CPls score of
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respiratory infection in ICU were analyzed. Results The proportion of patients in the observation group with ICU
stay > 15 days and mechanical ventilation > 7 days was significantly higher than that in the control group (P < 0.05).
Compared to the control group, the levels of PCT, WBC, CRP and CPIS score in the observation group were
elevated, with statistically significant differences (P < 0.05). Multivariate logistic regression analysis showed that
ICU stay > 15 days (OR = 4.087), PCT (OR =6.543), WBC (OR =2.652), and CRP (OR = 8.964) were risk
factors for the occurrence of respiratory infections in the ICU. Pearson correlation analysis indicated a positive
correlation between PCT and CPIS scores (r=0.925, P=0.001), a positive correlation between WBC and CPIS
scores (r=10.739, P=0.001); and a positive correlation between CRP and CPIS scores (r=0.948, P=0.001).
The ROC curve demonstrated that the combined diagnostic value of the three markers for ICU respiratory infections
was higher than that of PCT, WBC, or CRP alone (P = 0.002). Conclusion The combination of PCT, WBC,
and CRP has high diagnostic value for ICU respiratory infections and is positively correlated with CPIs scores.

Therefore, the above indicators can provide a reliable basis for the early diagnosis of respiratory infection in ICU.

[ Key words] Intensive care unit respiratory infection; Procalcitonin; White blood cell count; C—reactive

protein; Clinical pulmonary infection score
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RIEFAC 2 405 A8 4 ~ 11 x 107192 0 435
11~17x 10%L32 143 > 17 x 1071 5 < 4 x 10°/L
C 2455 CPISTES < 6 43 NHRIE; 6 ~9 43 A
10 ~ 12 50 M EJE
1.3 SitZEaHH

K SPSS26.0 4t it 4K 4F #F 47 4r A o 1 H
Kolmogorov—Smirnov £ I8 85 & B4 & IE 4310,
FFE IES T T HE FORER L + AnifE2E (2 £ 5)
ik, Z4m HCRH ANOVA 4041, P4LiE e
R JH LSD-t ¥ 3%; PCT. WBC. CRP 5 CPIS ¥

o3 2 (8] AH e M 2% F] Pearson #H G0 M. R £
Kl 2 Logistic [7 0350 #1520 1CU I 8 YL % A= 1)
A%, ROC /4 PCT. WBC. CRP A =ik
A X ICU PR R GL 2 Wi i (. P< 0.05 255
HAE G,

2 #HR

2.1 FHBEN—RERLE

PIZE R T . AR . SRR IS e R
B MR E R, ZREGEE X (P>0.05), W
HAE— B R R AT He . WLER AL A TCU B[]
(> 15 d) FMHLHGESH (> 7 D) By A E & T
XTHRA, 2R BEA%EE X (P<0.05), WK1,

K1 MABEN—RABEEE [(X£5)/m(%)]
Tab.1 Comparison of general data between the two groups[(X+5)/n(%) ]
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ik £ 110 25(21.37) 24(22.86) 0.071 0.789
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HUMGEE <Rl (d)

>7 3(2.56) 10(9.52) .
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Tab.2 Comparison of PCT, WBC, CRP and CPIS scores between the two groups( X+ s)
25 n PCT(ng/mL) WBC(x10%/L) CRP(mg/L) CPIST¥41(43)
pagiisei:) 117 0.39 +0.06 12.69 +2.53 36.41 £3.26 3.22+0.52
WA 105 1.09+0.17 19.13 +3.02 94.01 +9.53 9.03+0.76
t 41.745 17.280 61.503 67.041
P <0.001" <0.001" <0.001" <0.001"
"P<0.05,
A 207 x3 WER
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g H#E Ak ML
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S .
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S so- YRR ISR R R T E 0,
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Fig. 1 Correlation analysis between PCT, WBC, CRP
and CPIS scores
A: PCT 5 CPISTEFIAHCTE; B: WBC 5 CPIS PE4M 1
HFPE; €. CRP Y CPIS ¥4 AU AR
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Tab.4 Multivariate logistic regression analysis of factors influencing the occurrence of respiratory infection in ICU

AL B S.E. Wald P OR 95%CI

AMMEICURE (> 15 d) 1.316 0.406 7.054 0.003" 4.087 1.654 ~8.116

HUGE A (> 7 d) 0.573 0.679 2.057 0.069 1.352 0.879 ~ 4.124

PCT 1.359 0.426 6.471 0.001" 6.543 2.651 ~12.270

WBC 1.281 0.375 4.059 0.012° 2.652 1.579 ~ 7.652

CRP 1.724 0.677 3.512 <0.001" 8.964 3.694 ~29.176
*P<0.05,

& 5 ROC £ #f PCT.WBC.CRP X ICU FEIR 2% 915 B i
Tab.S ROC curve analysis of the diagnostic value of PCT, WBC, and CRP for respiratory infections in ICU patients

Ei=g N M A (95%CT) U (%) R EE (%) HERTE(%) P W
PCT(ng/mL) 0.733(0.539 ~ 0.926) 77.14(81/105) 88.89(104/117) 83.33(185/222) 0.033" 0.67
WBC(x10%L) 0.738(0.542 ~ 0.939) 80.95(85/105) 86.32(101/117) 83.78(186/222) 0.028" 13.52
CRP(mg/L) 0.702(0.506 ~ 0.886) 83.81(88/105) 83.76(98/117) 83.78(186/222) 0.069 67.38
A 0.812(0.618 ~ 0.975) 87.62(92/105) 82.91(97/117) 85.14(189/222) 0.002" -
'P<0.05,
100 - PRS- B0 S5 B AE 1 T e, TR 5 A ke o
30 —~ WBC HPEE, WBC K2 FF.
. e et 3.4 CRP 5 ICU MR BRI % R
=N ‘ :;Eﬁ CRP E—Fiotf gl g i . Y . RIER N2
2) o W R AR, 1E 1L-6. MURIRFTIH T
2011 BRI B FIEA , X— S A i A i LA 3
0" T TR, FE TR P B 240 M 2 e i B 4

15

E 2 PCT.WBC.CRP 2l ICU FERR B ROC B4k
Fig.2 ROC curves of PCT, WBC, and CRP in the

diagnosis of ICU respiratory infection

1CU B[] S AL 3 O o] A 38, BB 3 55 i AT
FEA T (B3, PR | SRAE S W — A N,
R PCT KT il o
33 WBC 5 ICU RN XER

WBC VE AL B 1 22 G0 F 220 WUy, A2
R RS SEbR S, TR T2 ICU E 2w
FETE IR M, 76 1CU UK & A 20 T SR e P g
WG WBC K- B3 BT, fEALIR & A0
B JA L I 1 R G I IF WBC /K S 78 Ak I B
HiZE 2 IRE . 164 . 8. HUASGEE )
W BEFERENEm, BIREREAS, Y
A HAL S H S FEFRXT ICU HR g 15 1778 I S e
PEATEEA SIS ORISR s, BEEAEIR A |
F+ WBC Kbtz b7, H PR AT RE R 4F % KT
60 % 1B H H A B AT ReR b . RS R

CRP 5P g e v d A B St IEAH G, AR AR AN
ZARML . WE . iR . R RIREREER
M, 1E 1CU B & AR PRI B e I 25 i i T 5
E I W JER e A5 30 92 1 I S TR B IR 222 AR Aiff
E4n, CRPFE ICU PRI ERYL S F IR N ik T
HAE A e e h Rk i s, R R
1CU F8 35 WP o e 25 P Bl A0 RE HR B, HL B o i
JER 7 T AR B I B N S SV B N EE, CRP K
bz Tt

T, TEZ R Logistic [P H 7 Hr &5 K v,
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