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Clinical value of procalcitonin/albumin combined with C-reactive protein/
albumin in predicting necrotizing pneumonia due to Streptococcus pneu-

moniae infection in children

WU Shou-ye', LIN Dao-jiong?>, WANG Ya-zhou' (1. Department of Pediatrics; 2. Depart-
ment of Infection, Hainan Women’s and Children’s Medical Center, Haikou 570206, China)

[Abstract] Objective To evaluate the clinical value of procalcitonin/ albumin (PCT/ALB) combined with C-reac-
tive protein/albumin (CRP/ALB) in predicting necrotizing pneumonia due to Streptococcus pneumoniae infection in
children. Methods Clinical data of children with Streptococcus pneumoniae necrotizing pneumonia (SPNP) or My-
coplasma pneumoniae necrotizing pneumonia (MPNP) admitted to the pediatrics in a hospital between January 2018
and December 2020 were analyzed retrospectively. Baseline data and peripheral blood laboratory indicators between
SPNP group and MPNP group were compared. Urine creatinine (UCr) , aspartate aminotransferase (AST) , and ala-
nine aminotransferase (ALT) levels of child patients were measured. Results 272 children with SPNP and 280
children with MPNP were included. Children with SPNP had lower average age, longer duration of fever, longer
length of hospital stay, and higher incidence of hypoxemia than those with MPNP, with statistically significant
differences (all P<<0. 05). Serum CRP, PCT levels, as well as PCT/ALB and CRP/ALB ratios of children with
SPNP were all higher than those with MPNP, while ALB level was lower. Differences were all statistically signifi-
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cant (all P<<0.001). UCr, AST, and ALT levels of children in SPNP group were higher than MPNP group,

difference were all significant (all P<C0. 05). Multivariate logistic regression analysis showed that PCT, CRP,
PCT/ALB, and CRP/ALB were independent risk factors for SPNP (P<C0. 05), while ALB was an independent
protective factor (P<C0. 05). The area under the curve (AUC) for PCT/ALB and CRP/ALB in predicting SPNP

were 0. 898 and 0. 921, respectively, and the combined AUC was 0. 961. Conclusion It should be alert to the develo-

pment of children SPNP when PCT/ALB >>0. 15 and CRP/ALB >>3. 84.
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HAREODFRR KR ¥ REIHEIT R ZHE 5
B 7 0 B 75 R A2 308 TARRHAE (ROC) il 2k
XF JL# SPNP i PR 0 48 #7 #4743 41 5 LA P<<0. 05
FRERAGIFE L,

2.1 WA EBILASL K H & dhgh A 272 #
SPNP & JL Jz 280 ffi] MPNP & LA HF5E X 4. W
ZH B LR AR B BMI, 5 728 38067 Jz 1 B4 0 1fg 52
Uy KRR, Z R TEIEE L P>0.05);
SPNP L #2448 MPNP & JL/N, SPNP #
JLH & B a) L A B B 8] R AR 4 I AE & A 3R T
MPNP L. 22 F 34 G it 2# 5 L (3 P<0.05).,
W1,

2.2 #ma & IL PCT.CRP, ALB, PCT/ALB %
CRP/ALB & F ¥4 SPNP @& JL il i% CRP,PCT
K K PCT/ALB 5 CRP/ALB W {H % & F MPNP

2L ALB /K AL F MPNP 2L 2 S84 G112
E X () P<0.001), W2,

% 1 SPNP 5 MPNP #LEL TR L
Table 1 Comparison of baseline data of children with SPNP
and MPNP
R SPNP 41 MPNP 21
Yok (=272 (=280 ¥ P
TS /L ] 148/124 162/118 0.665  0.415
EI (T L5, %) 3.42£1.07 5.28%1.15 19.660 <0.001
KE (s, kg)  31.60%£5.39 32.15+5.48 1.189  0.235
BMI(Z * s,kg/m?) 16.25%2.49 16.68+3.13 1.783  0.075

KMBIR (T £5,d) 16.76+£2.65 13.90+3.12 11.592 <C0.001

ERBER ] (T £5,d) 27.54£3.20 16.33+2.37 46.823 <0.001

REIMAECHI (%) ] 106(38.97) 15(5.36)  91.081 <<0.001
T 2 IV g 2 95 8(2.94) 31.07)  2.935  0.122
[H1C%)]

e AN ICON! 1.226  0.274
£ i 109(40.07)  162(57. 86)

7 i 136(50.00)  113(40. 36)

KL fiti 27(9.93) 5(1.78)

*F2 W4 HEJLPCT.CRP,ALB.PCT/ALB } CRP/ALB /K H & (T £ 5)
Table 2 Comparison of PCT, CRP, ALB, PCT/ALB and CRP/ALB levels between two groups of children (x * s)
241 51 CRP(mg/L) PCT(ng/mL) ALB(g/L) PCT/ALB CRP/ALB
SPNP 4 (n=272) 186.70 £ 24,15 37.461 4. 44 26.57 £3.20 1.41£0. 31 7.03+2,21
MPNP 4 (n = 280) 78.92+ 13. 88 10.25+3.06 34.28+5.11 0.30+0.02 2.30£0.59
t 64.513 84. 040 21.175 59. 789 38.077
P <20. 001 <20. 001 <20. 001 <0. 001 <20. 001

2.3 HAEILIFKHiigirks SPNP 4L
UCr AST ALT K& T MPNP 4, % 534 5
J12f L (H P<<0.05), W3 3,

®3 MWABRILFEDRISIR LR (X £
Table 3 Comparison of liver and kidney function indicators

between two groups of children (%)

gl UCr(pmmol/L) AST(IU/L)  ALTIU/L)
SPNP 4 (n=1272) 441.60+32.23 84.82+48.10 15.06%8.83
MPNP 4 (n=280) 350.21+20.45 70.13+£43.25 12.92+5.21
t 39. 896 3.775 3.480
P <0. 001 0. 001 0. 001

2.4 SPNP %X A& %# B % logistic @244 MW
FRgei RS T A S % 2 XA R ARE R
logistic [A[ 53 BT, 45 R 7R, & i [a] L A3 e B (]
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UCr 5 SPNP By &M K, 225 ¥ A G2 E X
(# P<0.05), W3 4,

2.5 SPNP & 485 % B & logistic & )2 45~ #7
AT 2 N & logistic [ 543 #7 . &5 £ 8 PCT.
CRP.PCT/ALB.CRP/ALB 4 SPNP % 4 i) i 57
fa b B 2 (3 P<<0.05) ; ALB 2 SPNP % A= iy i 57
R4 2 (P<<0.05), L35,
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Table 4 Univariate logistic regression analysis on the influencing factors for SPNP
Eiskas B Sy Waldy? P OR 95%CI
AE IR =0.075 0. 052 2.113 0. 146 0.938 0.845~1.035
AT [H] 2.716 1.371 3. 864 0. 040 1.797 1.511~2. 353
A3 B I ] 0.553 0. 276 3.745 0. 043 2,351 1.442~3.375
A1 4 1L AE 2.775 1. 235 4.025 0. 024 1.163 1.055~2. 358
CRP 2.032 0.512 15.972 <20. 001 7.596 2.802~12. 050
PCT 5.712 2.613 6. 075 0. 001 2.323 5.302~9. 305
ALB - 2.887 0. 968 9.032 <20. 001 0. 065 0.015~0.378
PCT/ALB 1. 203 0. 405 6.557 0. 001 3.335 1.754~5. 034
CRP/ALB 0.252 0. 089 8. 007 <20. 001 5.278 1.082~11.538
UCr 1.510 0. 628 5.774 0.016 4.526 1.321~10.512
AST 1.177 0. 637 2.025 0. 065 2,224 1.931~3.299
ALT 1. 086 1. 203 0. 814 0. 367 2.961 0.280~3.923
F 5 SPNP LKHEMZINF logistic [543 #7
Table 5 Multivariate logistic regression analysis on the influencing factors for SPNP
R B8 Sk, Waldy? P OR 95%CI
CRP 0.025 0.011 5. 449 0.019 2.025 1. 004~5. 458
PCT 2. 440 0. 944 6. 682 0. 002 11.452 1.805~22.974
ALB = 2.865 1. 421 3.425 0. 046 0. 068 0.003~0. 958
PCT/ALB 0. 954 0.417 5.236 0. 022 2.596 1.147~5.878
CRP/ALB 0. 960 0.428 5.043 0. 025 2.612 1.130~6. 038

2.6 JL& SPNP 5 /& Fm 45 47 6 ROC w5 & 5 #7
PCT/ALB il )L & SPNP (1 # &5 (8 & >0. 15,
RGN 85. 29% ., K5 S Ny 94. 29%, il £ F i FX A
(AUC) 0. 898; CRP/ALB Hi il JL & SPNP () # 4 é
H >3, 84, R F 88. 60% , ¢ B K 92.86% , g
AUC %y 0.921; PCT/ALB B4 CRP/ALB i JL ‘ — AT
% SPNP 15 AUC % 0.961, L3 6.8 1, 207 — G
CRP/ALB
O 1 1 1 1 1 1
0 20 40 60 80 100

F 6 PCT/ALB fil CRP/ALB gl & it A Wil JL 3 SPNP
A I PR AN fE
Table 6 Clinical value of PCT/ALB and CRP/ALB alone

1= 5 1 (%)

4 i R A (i

and in combination for predicting SPNP in children

S #Wai REEOD FRECD  AUC P

PCT/ALB =>0.15 85.29 94.29 0.898 <C0.001 dren

CRP/ALB >3.84 88. 60 92. 86 0.921 <<0.001

PCT/ALB+ 92.28 92.50 0.961 <0.001
CRP/ALB

1 PCT/ALB 1 CRP/ALB Bk & B4 Fi il )L # SPNP

Figure 1  Clinical value of PCT/ALB and CRP/ALB alone

and in combination for predicting SPNP in chil-
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