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F5 LA F1S100 A8/ A9 XHIl 4 32 JsL A il 48 3 JL
g 15 7 R 1R P 4 40

B BH R OxEE HE AL

(M FERFWMES —ER/ N EARERILEESFOILE PR RENE L TELHLT,
&K 410005)

[FEE] BH RIS DE I S100 A8/A9 & A4 1 74 Jili & 32 ARt & (severe Mycoplasma pneumoniae
pneumonia, SMPP) fBJURIEITAG T IEN . ik BibEMEAN A 136 41 MPP (L5 30 filfaiexs B . ARAERIE
FEEARRE, B MPP AR LA WIRAE W ZH (n=40) FISMPPFZH (n=96). FLATiZH KV £H /8] S100 A8/A9 544
FARKRIEH FIKF- 225, F43Hr S100 AS/A9 FEPEAR MPP AL 1EH . 455R  MPP LR JLS100 A8/A9
WER TR AL, Horh SMPP LTI R E B2 (P<0.05) ., 2K 2 logistic [A1H /34 & BT C B E I (C
reactive protein, CRP) % S100 A8/A9 Ft 7 15 SMPP Z A5G (P<0.05) . 22X HVERRAE H 2843 B 25 51 0 7w 1 v
S100 A8/A9 A CRP Tl SMPP i il 2k T 1HIFH 0 0.904, =5 F S100 A8/A9 ., CRPHLARTILN SMPP () AUC (P<0.05),
HARREE 0718, RAE 70952, L5 S100 AS/A9 5 MPP il M H AL B IAH DG, S100 AS/A9BES CRP H A
FIFHIW MPP B LA™ R [FEYRILRIZEE, 2024, 26 (7): 716-722]

[ S8R ] filige SR 4 5 45 TLER 1 S100 A8/A9 & &5 itk ; JLiE

Value of calprotectin S100 A8/A9 in predicting the severity of Mycoplasma
pneumoniae pneumonia in children

ZHOU Pei, PENG Li, XU Lu, LIU Qing-Hua, HUANG Han, ZHONG Li-Li. First Affiliated Hospital of Hunan Normal
University/Hunan Provincial Key Laboratory of Pediatric Respiratory Medicine, Children's Medical Center of Hunan
Provincial People's Hospital, Changsha 410005, China (Zhong L-L, Email: 570047414@qq.com)

Abstract: Objective To investigate the role of calprotectin S100 A8/A9 complex in evaluating the condition of
children with severe Mycoplasma pneumoniae pneumonia (SMPP). Methods A prospective study was conducted
among 136 children with Mycoplasma pneumoniae pneumonia (MPP) and 30 healthy controls. According to the severity
of the condition, the children with MPP were divided into mild subgroup (40 children) and SMPP subgroup (96
children). The levels of S100 A8/A9 complex and related inflammatory factors were compared between the MPP group
and the healthy control group, as well as between the two subgroups of MPP. The role of S100 A8/A9 in assessing the
severity of MPP was explored. Results The MPP group had a significantly higher level of S100 A8/A9 than the healthy
control group, with a significantly greater increase in the SMPP subgroup (P<0.05). The multivariate logistic regression
analysis showed that the increases in serum C reactive protein (CRP) and S100A8/A9 were closely associated with
SMPP (P<0.05). The receiver operating characteristic (ROC) curve analysis showed that the combined measurement of
serum S100 A8/A9 and CRP had an area under the ROC curve of 0.904 in predicting SMPP, which was significantly
higher than the AUC of S100 A8/A9 or CRP alone (P<0.05), with a specificity of 0.718 and a sensitivity of 0.952.
Conclusions S100 A8/A9 is closely associated with the severity of MPP, and the combination of S100 A8/A9 with
CRP is more advantageous for assessing the severity of MPP in children.

[Chinese Journal of Contemporary Pediatrics, 2024, 26(7): 716-722]
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fili ¢ 32 JE AR i %8 (Mycoplasma pneumoniae
pneumonia, MPP) J& LAt X AAS PRl 28 1Y 228
Bz —, ATk 40% . BEAE T A SIS

R (severe Mycoplasma pneumoniae pneumonia,

SMPP) i (7l i3 m, LR S0 4 1 R 2 B 45 I
RIZIGH R T PR . S ARAEAE AL MPP Sk I ™ &
FEE LTS 7> TRy, XFF SMPP I K23 B
BAEEE Y.

MPP (1 B0 L 3 22 95 R B 4640 F 928 461
i, W R A G . il R S AR (Mycoplasma
pneumoniae, MP) T L3 i 10 iy 45 ¥4 285 B A6 1 240
J B E, MP R 2 11 R0 % Toll K52 1 (Toll-like
receptor, TLR) % % {K (TLR2/6 fil TLR2/1) X
1, AT AR R AT T P X — i RS EOR
TR MK TRAETRRE, S5 MPPRY A&
K& . AH E T = A AE A bR R A ok S SMPP,
FE TIFR 11 S100 A8 2 S100 A9 2 57 I fe 2 400 i 4 1%
FIIE A bR Y, WF9E R IIZIE bR T e 2
TRAE 1 4 DX R A5 M il 98 12 W K T dm i B
2020 4 Havelka 55 " WF 55 & BLAS T35 (A 78 X 40 40
R ST AR B B e T TH AT R AT I S I BE T
[Fi] Fisf A5 AFF 5% (2 78 S100 A8/A9 AT A Ay Tl il 41 [X 34 A5
P il 9 2B LS 17 7™ 5 F B AN ST VAT A R AR )
bRy 7, (B H AT 1k JC S100 A8/A9 X H4fi
MPP )L K Hofp 175 7™ 5 3 T A (L (4 A DI 5
BRI A B9 5 75 3 B S100 AS/A9 FlAH 56 4 1 A 7
16 MPP L I FGETE B, FHHR TS HAE MPP (8L
Joa I 7 SRR B T A BUAGE,  DAA IR RS
AR

1 ARSI
1.1 —f&ER

FTEPED A 2023 4 10—12 H T G 2 ft
B —ERBetiZ /Y 136 7l MPP (8L ARFFE X4, H
S S50, 281, FIEMRFR (7.1£2.6) %,
SR IETE] (5.1 +£2.8) do Y9ARRME: (1) MPP
6 LM R 2 F AR RZIT 8 (2023 4
B ) A WARME ™ (2) ABERTERY <14
%5 (3) IRk e, BILEIE C 25 51
BB HEBRARME: (1) AT 1A P R R
; Q) FAREARIERAR; 3) tLAH
FENGPENPFIR R GG ; (4) FEA B RO R

(5) &I AR (6) &I A SRR
Gy s (7) & I H A I A | R i i 3 2 g o
Z IR L il R SR R 1297 T8 F - (2023 4F
WO ) RERE . EAEIZ KRR MPP 23 S R AE
MPPIFZL (4045]) FISMPPIEAL (96 1))

5 MR ) 1) 7 R B A 1) £ e )L B 30 1 Sy
Xt IR, K S 16, Zo144, FHER
(7.5£04) % . MPP 2L A0 B X BEALTE ] (=
1156, P=0.282) . 4F#% (1=0.645, P=0.520) HL#%

SHIGEE L

AT RBEAC L i (5. 2024
170), JEHAFEILAEE B A R &

1.2 HRE

(1) BIL—FFORE, AR IEN . 4FI . K
W], (2) WA AR SCEe B R Ar 45 2R, fh C
M % F  (C reactive protein, CRP) . [# 5 & Ji
(pmcalcitonin, PCT). IM%M . MIEFEEE (serum
ferritin, SF) . 4L 40 g ¥t Ff X
sedimentation rate, ESR) . ¥L /& il & i (lactate
dehydrogenase, LDH) . D- 3K (D-dimer, D-D) .
i F [ A ZFE (interleukin, IL) -1, 1L-2,
IL-4. IL-5. IL-6. IL-8. IL-10. IL-12p70. IL-17.
T ZFE (interferon, IFN) -, IFN-vy. R IR5E A
T o (tumor necrosis factor-a, TNF-a) | %5, &
Pk R 40 M 5 48 B L {E (neutrophil to
lymphocyte ratio, NLR) o
1.3 1% S100 A8/A9 7k F K 4 A &l Filll E

IS X R A BE R IR 1L 3 mL, 3 500 r/min
B0 10 min, B2 yE ke # AR a7
M F AP AW, 5. ELH-S100A8-9-1) i
FT 45 SR FH K 4 92 WA B 12038 6T 1M ¥ S100 A8/A9 &
SV AT E R T . TG B B BUEE FHE
WK, N TN S, AT A R AT
XA
1.4 SIHFESH

K HI SPSS 25.0 B PFREAT R AL BEAI 20 470 IE
SO ATHEGORH AR + rifE2E (X +5) RO,
ZHIA] LE R HIPIAEAS e s AR IES 30 (11 5%
BB (e iE) [M (P, Py) 1 3R
N, HE SR Wilcoxon REFIKGBG . HHEC7RH
IR, A SR A K5 . R Spearman
FRAHCIE AT AR OCHE b, ARG R ) >0.75 Dy

(erythrocyte
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K, 0.3<In1<0.75 3 EEARSE, 1r1<0.3 Ry 55AHE
B 2Z KR T (variance inflation factor, VIF)
PR A R ] ) 2 BN, il 2 H R logistic
1)1 73 A MPP i 175 7™ AR B 2 PR 3R o 23 52
EERAVERFE 2L (veceiver operating characteristic
curve, ROC i1£k) 43#T7S100 A8/A9, CRP HLfl S KX
X MPP 8Ly 7 ™ B A IO AR, T
AUC) Hb 8 R
DeLong's K. DL P<0.05 N2 FA G245 L,

1 FR  (area under the curve,

Fz1 MPPAFERITBARE LR

2 HR

21 MPPASEEXRAFHILE

MPP 4] # JL NLR. CRP, PCT. ESR. SF,
LDH, IL-4, IL-6, IL-10, IL-17, TFN-y, TNF-«,
D-D % log,S100 A8/A9 7K ~F i T filt FE Xt R 41 (P
<0.05), W4 IL-1B, IL-2, IL-5, IL-8. IL-12p70,
IFN-o K W 22 R RGeS0 (P>0.05) ,
W1,

(M (P, P75) ]

H {eEREXT IR ZH (n=30) MPP 2 (n=136) VA P{E
NLR 0.97(0.82, 1.12) 2.35(1.72,3.34) 6.586 <0.001
CRP (mg/L) 0.50(0.50, 2.90) 23.21(12.34, 65.59) 7.258 <0.001
PCT (ng/mL) 0.01(0.01, 0.02) 0.07(0.05, 0.14) 6.483 <0.001
ESR (mm/h) 7.00(5.50, 10.00) 37.00(25.50, 52.50) 7.303 <0.001
SF (ng/mL) 62.00(48.30, 92.90) 93.90(69.25, 134.85) 3.409 0.001
LDH (U/L) 230.40(210.45, 276.05) 323.35(269.20, 400.02) 5.501 <0.001
1L-1B (pg/mL) 1.64(1.20, 4.30) 1.88(1.19, 2.79) 0.708 0.479
IL-2 (pg/mL) 1.30(1.07, 1.64) 1.64(1.22, 2.00) 1.192 0.233
1L-4 (pg/mL) 1.32(0.64, 1.74) 2.47(1.54,3.35) 5.595 <0.001
IL-5 (pg/mL) 2.05(1.21, 2.78) 2.07(1.56,2.77) 1.136 0.256
1L-6 (pg/mL) 1.70(1.07, 2.32) 17.24(10.04, 30.64) 7.603 <0.001
1L-8 (pg/mL) 1.40(0.90, 4.62) 1.74(0.88, 2.59) 1.403 0.161
IL-10 (pg/mL) 1.54(0.86, 2.39) 2.57(1.90, 3.38) 6.538 <0.001
1L-12p70 (pg/mL) 1.39(1.26, 1.66) 1.76(0.90, 2.61) 0.952 0.341
1L-17 (pg/mL) 2.77(2.17, 4.08) 3.51(2.44,5.33) 2.181 0.029
IFN-o (pg/ml) 2.09(1.60, 2.85) 2.10(1.46, 2.73) 0.892 0.372
TIFN-y (pg/mL) 6.20(5.10, 8.31) 21.21(8.99, 38.52) 2.506 0.012
TNF-a (pg/mL) 2.38(1.34, 2.89) 3.23(2.18, 6.65) 4.464 <0.001
D-D (g/mL) 0.19(0.15, 0.26) 0.52(0.39, 0.78) 6.945 <0.001
log, S100 A8/A9 (pg/mL) 21.50(20.97, 22.31) 24.53(24.19, 24.83) 7.716 <0.001

T [NLR] Wyl Sk ansieid; [CRP) CRUMEH; [PCT] BEESRIE; [ESR] ZLAUEUiMER; [SF) Mig#kEH; [LDH]

FURBL SR [TL] FAE; [IFN] 55 [TNF-o MUERSERE T o; [D-D] D-—H{A.

2.2 i2fE MPP IEZAFn SMPP iF 48 3% #3 bk 8;
B2 5E MPP IE 41 F11 SMPP W 4H 7R AR S . PR 2%
SIS E L (P>0.05) . SMPP I 4H B L

NLR. CRP. PCT. ESR. SF. LDH. IL-4. IL-6.
IL-17. TFN-y. D-D % log,S100 A8/A9 7K - H. 4% Jie
M, EZRAZIEE L (P<0.05), WLk2,

xR 2 #2EMPP LA SMPP I8 % L

iH 12IE MPP V. 4H (n=40) SMPP 4 (n=96) Va/A} PIH
AR (% + 5, &) 6.8+2.8 72£25 0.743 0.459
PG (12, ) 20/20 35/61 2.150 0.143
NLR [M(P,s, P,.)] 2.11(1.25,3.15) 2.61(1.89, 3.47) 2.984 0.003
CRP [M(P,., P..), mg/L] 10.63(5.07, 19.81) 49.08(38.00, 72.42) 8.284 <0.001
PCT [M(P,, P,,), ng/mL] 0.05(0.03,0.11) 0.08(0.05, 0.16) 2.008 0.045
ESR [M(P,,, P,,), mm/h] 33.00(18.00, 44.00) 39.00(28.75, 55.25) 1.989 0.047
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TiH T20E MPP V4 (n=40) SMPP 4 (n=96) VAR PiH
SF [M(P,,, P,.), ng/mL] 80.10(62.03, 98.45) 107.00(73.90, 157.55) 2.600 0.009
LDH [M(P,, P,,), U/L] 301.45(261.90, 339.38) 351.70(273.85, 426.73) 3.104 0.002
IL-1B [M(P,,, P,)), pg/mL] 1.39(1.20, 4.45) 2.68(1.20, 3.95) 0.424 0.671
112 [M(P,s, P,y), pg/mL] 1.74(1.30, 2.29) 1.30(1.08, 1.75) 1713 0.087
1L-4 [M(P,s, P,J), pg/mL] 1.44(1.05, 2.46) 2.44(1.67,3.42) 2.578 0.010
IL-5 [M(P,., P,), pg/mL.] 1.93(1.55, 2.10) 2.40(1.58, 3.25) 1.489 0.136
1L-6 [M(P,s, P,,), pg/mL] 14.00(8.15, 23.51) 20.57(13.19, 44.58) 2.301 0.021
1L-8 [M(P,,, P,,), pg/mL] 1.40(1.40, 4.62) 1.93(1.40, 6.11) 0.814 0.416
IL-10 [M(P,,, P,), pg/mL] 2.02(1.89, 2.56) 2.71(2.20, 3.55) 0.930 0.352
1L-12p70 [M(P,., P,,), pg/mL] 1.39(1.26, 1.48) 1.40(1.28, 1.85) 1.143 0.253
IL-17 [M(P,,, P,), pg/mL] 3.28(2.08, 4.89) 471(2.57, 5.64) 2.158 0.031
IFN-a [M(P,, P,,), pg/mL] 1.96(1.59, 3.28) 2.09(1.60, 2.85) 0.116 0.908
IFN=y [M(P,,, P,,), pg/mL] 13.60(6.78, 24.97) 23.13(11.22, 47.67) 2.558 0.011
TNF-a [M(P,s, P,.), pg/mL] 3.68(2.18, 6.53) 3.02(2.18, 6.76) 0.523 0.601
D-D [M(P,s, P,,), pg/mL] 0.31(0.22, 0.53) 0.91(0.42, 1.61) 3.612 <0.001
log2%100 AS/A9 [M(P,s, P,,), pg/mL] 24.22(23.69, 24.66) 24.72(24.28, 24.95) 4236 <0.001

d:: [NLR] rPRcifit S5tk A L s [CRP] CRNEM; [PCT] BEFSRIE; [ESR] ZLAMITIRESR 1 ifiEgEA; [LDH]

?LP%‘EHJ‘E%LE@ [IL] Fr&; [IFN] TR

2.3 MPP 4 JLlog,S100 A8/A9 5iif k15 +r 18
EHESHT

log,S100 A8/A9 5 CRP. SF. LDH. IL-6.
IFN-y. D-D 2 IEAHOC (P<0.001), log, S100

A8/A9 5 NLR., PCT. ESR, 1L-17 5 55 1E A
* (P<0.05), W3,
2.4 % AZ logistic B34 #T MPP £ ILF B~ &
EBENZmEE

XF 3% 2 Hh 25 S AEAEGe i B SO FR bRk 2k
PEAGR:, 25 R. PCT, SF. IFN-y, D-DAY VIF
Y1510 (505 47.421, 21.969, 48336, 16.699);
RBBPVIFE <2, NMifELEILLEE, ZHE
logistic mH M85 R W, CRP, log,S100 A8/A9

T 5 SMPP B9 &A% U1 (P<0.05), W34,

IL-4

[TNF-a] MRS F o [D-D] D

- IRIR.

%3 MPP4Iog, S100 A8/A9 SR FEHRIE X 4 #7

st o fi Pl

NLR 0.216 <0.001
CRP 0.629 <0.001
PCT 0.198 0.002
ESR 0.245 <0.001
SF 0.410 <0.001
LDH 0.413 <0.001
1L-4 0.157 0.024
1L-6 0.514 <0.001
1L-17 0.202 0.004
IFN-y 0.501 <0.001
D-D 0.503 <0.001

T

[LDH] FLARM = 5
JAAEA T o; [D-D]
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x4 HEZElogistic @A MPP B ILFIETERENZINEE
i H B SE Waldy? OR(95%Cl) P
CRP (mg/L) 0.05 0.03 3.94 1.05(1.00 ~ 1.11) 0.047
NLR 0.04 0.22 0.04 1.05(0.68 ~ 1.62) 0.841
ESR (mm/h) 0.83 0.95 0.77 2.30(0.36 ~ 14.83) 0.380
LDH (U/L) 0.01 0.01 0.85 1.01(0.99 ~ 1.02) 0.357
1L-4 (pg/mL) 1.00 1.08 0.86 0.37(0.04 ~ 3.06) 0.354
11-6 (pg/mL) 0.01 0.03 0.05 1.01(0.95 ~ 1.07) 0.823
1L-17 (pg/mL) 0.02 0.10 0.03 1.02(0.83 ~ 1.25) 0.858
log, S100 A8/A9 (pg/mL) 0.13 0.04 9.74 1.13(1.05 ~ 1.23) 0.002
W 23.91 23.30 1.05 0.305
FE: [CRP] CRMEM; [NLR] ki Skt anp tefti; (ESR] £T4NAaipes; [LDH] FLERM & ; [1L) AN, K28Ry

2.5 MPP tHxt@M#ErR3 SMPP B FT &

ROC & Hras B 7x, CRP, S100 A8/A9 i
I SMPP [ AUC 4351124 0.821, 0.851 (P<0.05), %
FERRITE /) 5 M 58.445 mg/L. 27.425 pg/mL, R4
JE 3 R 0738, 0.714, ¥R 5B 4 91 K 0895,

0.947, S100 A8/A9+CRP ) AUC 24 0.904 (P<0.05),
RIEEEHR0.718, FE5E40.952, S100 A8/A9+CRP
T SMPP () AUC &5 T S100 A8/A9 5 CRP B 15
) SMPP i AUC (439l Z=2.077. 2.015, P=0.038.
0.044) ., WLF5.

*R5 HAEIEREXT SMPP BB E

BT AUC(95%CI) YPRIREL EfEIRAHE R TS PfE
CRP 0.821(0.717~0.925) 0.633 58.445 me/L 0.738 0.895 <0.001
S100 A8/A9 0.851(0.754~0.948) 0.661 27.425 pg/mL 0.714 0.947 <0.001
S100 A8/A9+CRP 0.904(0.831~0.976) 0.670 - 0.718 0.952 <0.001

[E: [CRP] CRMIEH; [AUC] MZ T IR,

i#

3 i
MP 2/ N R BORUEY), TRIA 2 L3
FEDCRA Ml 98 v 19 S B SRR, A BRkAE 3~7 A
IR GAT R . ITAFR JLEE SMPP & s 36 140 b
i, HARRSTE S 2 LU T BLE Azt Bt #
YL E AR " X FRAE MPP
BILMIE , SMPP & & A= 7™ 5 1 il 9/ A0 I &
WAERSCPEN 58 . SR RER . EBR . 5
FREh A RME . MRZE . R . e, EE
SEET S Wik, FAREEE AL MPP R ™
ERARE R MIEPREY, X T SMPP (i2iG HA 2
177 =

SMPP 1 & £ 5 MP Jg G J5 Hill LR T 4 i 1%
1k, PEIEA N AN i R B RRE P Fad BE Rk,
LR RAE R S g ZFLAHE ' CRP. PCT,
ESR. SF. LDH %R RAERAR, LLEE G
B P 40 A A B 40 KOSP4 NLR € It T fig

F8PRD-D, ¥J5MPP R EHFEEE A Y A
F W] SMPP & L L F 48 45 Y W] A AN W) R Y 1
L ORISR AR S5 MR Hh CRPAER &
PR RN A, XL MR R L MR
15 B WU B4 — R BB E e 0, AR ST A
RIRMER CRP 5 MPP (8L J R SMPP 25 UJAH G .
21 PR — 284 S 40 R [R) A B A T A T
P T, B 2R e fL R WY e, HAE
SMPP 1 A& AL A 4B AR . 2058 o3 A
U A fl T IR . R MPP 4 K SMPP 21 #2 L 4
MR F KA L, RN, SfdRE X IR
Ft, MPPEJLIL-4, 1L-6, IFN-y, IL-17 285,
JEAE SMPP 4 B L — 2D gt 1 2 KRR 4G
RE5Z—3, IL-420E Th2 0501k, S4B 400
PR R AREEREE B, INEE S R SO il
fio 1L-6 2 —FHEZEMERF T, £ MPPEILT
FR W ERIN T MR R, IL-6 Al gl i e kT
YR 00 o AL RN AR A, 0 98 5 4 A IR RS
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TnJE S 5E N 5 1L-6 7] LIAE 471 4f CD4*T 20 Jid [r)
Th17 405316 0 OGBS 3 R, 4 J7% STAT3
{5, 155 Th17 4k e N Ry Rk,
SRR TL-17 ', TFN-y BV AE T %
FE XS HLAR 41 %, HAE MPP LA A Rk i 5%
GERA— KRR, MPPZEJLIFN-y#
TE W X B2 B S TH 5, SMPP 20 45 520 MPP 28 17
[T N S e S Dy 1 i /N TN S AT
% logistic [H /3T K], X LEAAE K15 MPP /&
JLHa 6 F2 B TG 8 25 5G|, ] B A I K - 52 5 A
FARIT AR, BoR AR RA T AT 2
KT I R REAHTREMET R DT

S100 A8, S100 A9 J& S100 45 1045 [ F it i b
B AR Gy el DS @ £ 7 0 Y/ SRl o v
L 5 2 1 A 45% . T B4 S100 A8 T S100 A9
R MERAK, S R S100 A8/A9 & I FR A7
R EZIE R PURIERGEMP J5, RN A R4
i 45 i S = i O AL B Al AR 1 ik S100 A8/
A9 P AR GE Y MPP 2 5 X R 2 L= AR L
S100 A8/A9 i i I 44y, JuHAE SMPP &2 Lot
BT, FEW]S100 A8/A9 5 MPP i A5 i X 95
. [FRF, AWFSE A B MPP 4 1ML S100 A8/A9
5 CRP, LDH, IL-6, IFN-y, SF, D-D /K&
FEIEAR G, PR HEN, MPP & JL I 7 S100 A8/A9
K- 1 386 v B 5 R P R P 4 B PR G ek B A
KeHh, AT RE S EE I T e R A OC . AR,
2 K £ logistic [8 5 73 # . 7% S100 A8/A9 Tt =1 5
SMPP A & AR S HIAH K, ROC fhR /3 Hr itk — A5 2 1A
S100 A8/A9 5 CRP 1A 76 T80 SMPP J7 i . F
PRGN , ARG AUC 7] 3K 0.904, 3342 755 7 35T
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