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ABSTRACT Objective: To investigate the relationship between serum surfactant protein-D (SP-D), galectin-3 (Gal-3) and C-C mo-
tif chemokine ligand 5 (CCLS5) levels and inflammatory factors and poor prognosis in children with mycoplasma pneumoniae pneumonia
(MPP). Methods: A total of 165 children with MPP who were admitted to our hospital from January 2020 to January 2021 were selected
as the MPP group, and 54 healthy children were selected as the control group. Serum SP-D, Gal-3, CCLS, interleukin-6 (IL-6) and IL-8
levels were measured by ELISA, and serum tumor necrosis factor-a.  (TNF-a) level was measured by radioimmunoassay. Pearson/Spear-
man coefficients were used to analyze the correlation between serum SP-D, Gal-3 and CCLS levels and IL-6, IL-8, and TNF-« levels in
children with MPP. The influencing factors of poor prognosis in children with MPP were analyzed by multivariate Logistic regression,
and receiver operating characteristic (ROC) curve was used to analyze the predictive value of serum SP-D, Gal-3 and CCLS levels on poor
prognosis in children with MPP. Results: Compared with the control group, serum SP-D, Gal-3, CCL5, IL-6, IL-8 and TNF-« levels in
children with MPP group increased (P<<0.05). The serum SP-D, Gal-3 and CCLS levels in children with MPP were positively correlated
with IL-6, IL-8 and TNF-« levels (P<<0.05). Serum SP-D, Gal-3, CCLS5, IL-6 and TNF-« high levels, the lesion type was large flaky
shadow and long heat range were the risk factors for poor prognosis in children with MPP (P<<0.05). The area under the curve (AUC) of
serum SP-D, Gal-3 and CCL5 in predicting the poor prognosis of children with MPP was 0.926, which was significantly greater than
0.842, 0.794 and 0.771 predicted by the three indexes alone. Conclusion: The elevated levels of serum SP-D, Gal-3 and CCLS5 in children
with MPP are closely related to inflammatory factors and poor prognosis, which can be used as a predictor of poor prognosis in children
with MPP.
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fifi & 37 JR A& ifi & (mycoplasma pneumoniae pneumonia,
MPP ) 2 fiti & % JF {4 (mycoplasma pneumoniae , MP ) | & fit) — 7
ST B BRI 5, 5 LB R X AR & 1 10~30%,
KZ MPP BTG RAF, HA5AH5 MPP 8Ly i i Ji i
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1.2.1 miEHEREN R4 MPP 4B LARE R B A B2
PRA A 22 i kil 3 mL, 3000 r/min #.0> 10 min (2442 10 cm),
B F3E R ] ELISA #5:10 1fi 7% SP-D.Gal-3 .CCLS5 Fl 11 4HHf /i3
-6 (interleukin , IL-6) \IL-8 7K~F-, R FH il S e S5 V6 A 0 1l 375 Jieb g
RBEIR T -o(tumor necrosis factor-a, TNF-o ) 7K 38575 &34
H b AR RO R R A R R i BRI G 1
BT,
122 BETRUE W MPP B JLIYEELTOR, R M
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IR MR SRS ) ARSI CR IR = URag
BERRIIRE ) e AETE
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e, SRR B, T R FEBEIRYT , s B
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BEFH SPSS27.0 Gii =44k, THE SR LA (%) R , 17 #2
Ko s IES A BRI (ot $)FoR AT CR; WA T
HERILL M(P25,P75) %~ , 1T U #6586 ; % JH Pearson/Spearman
FH S Z BB MPP LM 3% SP-D Gal-3 ,CCLS /K- 5 48 4E
HF KT AHSE M R Z B # Logistic [M1F 43047 MPP i LT
JEANRBSEMAE; RAEZEBRAEFE (receiver operating
characteristic, ROC) k43 #TIfL7% SP-D.Gal-3 .CCL5 7K~
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2.1 MPP A 53384 M % SP-D.Gal-3.CCL5 Fn 5 4iE B F7k F
A5

MPP 4 [fiL}#% SP-D .Gal-3.CCL5 I % IL-6 .IL-8 .TNF-a 7K
SR TR IRZE (P<0.05), WL# 1.

1 MPP A 53f88 28 M7F SP-D,Gal-3,CCL5 FMAAERE FKF Lbi
Table 1 Comparison of serum SP-D, Gal-3, CCL5 and inflammatory factor levels between MPP group and control group

Indicators MPP group(n=165) Control group(n=54) t'Z P
SP-D(ng/mL, x* s) 153.46% 27.41 97.42+ 28.30 12.936 <<0.001
Gal-3(pg/mL, x+ ) 44.84+ 14.37 9.50+ 3.38 29.215 <<0.001
CCL5(ng/L, xt s) 3.85+ 0.87 1.86x 0.71 15.210 <0.001

IL-6(ng/L, x% s) 88.61+ 16.03 53.38+ 13.12 14.620 <0.001
IL-8(ng/L, x% s) 139.79+ 22.39 30.29+ 11.49 46.764 <<0.001
TNF-a

2.69(1.90,3.31)
[ng/mL, M( Pss, Pis )]

0.65(0.52,0.80)

-10.245 <0.001
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2.2 MPP &)LIiE SP-D.Gal-3.CCL5 K ES#KEEFKFEH  SP-D.Gal-3 .CCL5 /KF5 IL-6 IL-8 TNF-o 7K -3 52 IE A6
XM (P<0.05), W% 2,
Pearson/Spearman #AH 3¢ P4 43 #1 25 3 i 75, MPP & JL IfiL 7

% 2 MPP &)L 1% SP-D,Gal-3,CCL5 53¢ iEE Fk FHMEX 14
Table 2 Correlation of serum SP-D, Gal-3, CCLS5 and inflammatory factor levels in children with MPP

Inflammatory SP-D Gal-3 CCLs
indicators /1, P /1, P t/r, P
1IL-6 0.438 <<0.001 0.515 <<0.001 0.633 <<0.001
1L-8 0.591 <<0.001 0.573 <<0.001 0.591 <<0.001
TNF-a 0.451* <<0.001 0.519* <<0.001 0.420* <<0.001

Note: a was Spearman correlation analysis.

2.3 MPP Z2ILBGARZIMEAZHERZ S AR A g 78 B I T TL-6,IL-8 \ TNF-o ,SP-D Gal-3 |
BRZRMER DR, BURARASHUG RFAMRE & CCLS R IHRZEF AT #EL(P<0.05). %3,

* 3 MPP BILFIEARIIMERA BERSH

Table 3 Univariate analysis of factors influencing poor prognosis in children with MPP

Factors Poor prognosis group Good prognosis group WZ P
(n=43) (n=122)
Male/Female(n) 28/15 73/49 0.373 0.541
Age(years, ) 6.84%+ 1.98 7.02%+ 2.13 -0.483 0.629
Heat range [d,M( P25,P75)] 9.00( 8.00,14.00) 8.00(5.00,11.00) -3.680 <<0.001
Clinical features [n(%)]
Cough 39(90.70) 94(77.05) 3.789 0.052
High heat 43(100.00) 108(88.52) 4.015a 0.045
Dry rales 3(6.98) 5(4.10) 0.571 0.450
Wet rales 21(48.84) 54(44.26) 0.268 0.604
Three concave sign 6(13.95) 9(7.38) 1.664 0.197
Shortness of breath 11(25.58) 17(13.93) 3.061 0.080
Lesion type [n(%))]
Large flaky shadows 29(67.44) 35(28.69) 20.111 <<0.001
Cloudy or patchy shadows 14(32.56) 87(71.31)
Range of lesions [n( % )]
Single lobe 2(4.65) 25(20.49) 7.908 0.019
Double lobes 11(25.58) 38(31.15)
Multiple lobes 30(69.77) 59(48.36)
IL-6(ng/L, x% s) 98.29+ 16.32 85.20+ 14.52 4.923 <<0.001
IL-8(ng/L, x% s) 152.27+ 24.70 135.39+ 19.82 4.492 <0.001
TNF-a(ng/mL, 2t s) 351+ 1.23 247+ 1.05 5318 <<0.001
SP-D[ng/mL, M( Py, P;5)] 182.46(161.80,195.52) 144.80(130.50,162.67 ) -6.669 <<0.001
Gal-3(pg/mL, x£ s) 55.38+ 11.28 41.13% 13.50 6.203 <<0.001
CCL5[ng/L, M( Py, P:5)] 4.17(3.75,5.20) 3.57(3.10,4.19) -5.006 <<0.001

Note: a was a continuity correction test.

2.4 MPP BILTEA R #MIE Z K ZEFE Logistic @IAS J5i B4F =0), 1fiL 1% SP-D.Gal-3 CCLS5 Jy [ 48 &, i A (M fEL - 2
LA MPP B LTS GO B R . B AR =1, =1, =0) FAERBORME : KR =1, 2 2R AR
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R =0) ARG Bl ORVAE - Bl =1, Ui =2, Z il =3) 44
2 IL-6 IL-8  TNF-« NP5 e, #37 Z K # Logistic [ 441
B ESAR YN RERA . B IR, JIRAR R A,

BT SS9 SP-D .Gal-3 .CCL5 IL-6 . TNF-a 7K F-
B RN R AIRBAR AR & MPP LT A R
BRI 2 (P<0.05). W3 4.

& 4 MPP BILFEAR RIZMERHEE R Logistic @547

Table 4 Multivariate Logistic regression analysis of influencing factors of poor prognosis in children with MPP

Factors B SE Wald »? P OR(95%CI)
Heat range 0.328 0.137 5.759 0.016 1.388(1.062~1.814)
Large flaky shadows 0.977 0.318 9.225 0.002 2.657(1.425~4.954)

Range of lesions
(Reference: single lobe ) i i 3797 0150 i

Double lobes 0.269 0.156 2.201 0.138 1.309(0.965~1.775)
Multiple lobes 0.338 0.257 3.548 0.060 1.401(0.846~2.321)
IL-6 0.074 0.030 6.197 0.013 1.077(1.016~1.141)
IL-8 0.039 0.021 3.426 0.064 1.039(0.998~1.083)
TNF-a 0.063 0.024 3.883 0.049 1.065(1.016~1.115)
SP-D 0.816 0414 6.921 0.009 2.260(1.004~5.087)
Gal-3 0.072 0.035 4.296 0.038 1.075(1.004~1.151)
CCLS 0.335 0.119 7.981 0.005 1.399(1.108~1.765)

2.5 1% SP-D.Gal-3,CCL5 k3¢ MPP & JLFUFA R #9Fn
nE
ROC Mgk ares W~ , 1MiE SP-D.Gal-3 . CCL5 =il

A MPP LTS A KLY AUC KT8 5 bs Sk i . 3%

5 Mm% SP-D.Gal-3,CCL5 7k F3t MPP 2 JLFUS AR RN E
Table 5 Predictive value of serum SP-D, Gal-3 and CCL5 levels for poor prognosis in children with MPP

Indicators AUC(95%CI) Youden Cut-off Sensitivity( % ) Specificity( % )
SP-D 0.842(0.778~0.894) 0.549 177.18 ng/mL 58.14 96.72
Gal-3 0.794(0.725~0.853) 0.504 41.89 pg/mL 93.02 57.38
CCLS5 0.771(0.700~0.833) 0.396 3.50 ng/L 67.44 72.13
Three joint 0.926(0.875~0.961) 0.744 - 88.37 86.07
10 | 3 g
[ MPP 2 JLFE 3 LI 96 , AL 1] 27T 28 , LA 4RIy 32
08 I o o FERIN, S MPP LA Bl FLE [ BRI (L343 s
[ 5k R , T2 JE A3 B SR BB 6 4L 201 7
£06 3, T VPR S RS MBERIENG S , AT P 808 LIET R
g WIPEAY MPP LU B B Y, HRTHFIE R0, Gl
304 T S SO S 7 R 2 2 JR RS I v 2 6 T T4 Y, MP

Truncation point
—— Reference line
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—— Gal-3

—— CCLS5

—o— Three joint

PN T TN TN T N SN ST T T SO T N T S S |

0.0 0.2 0.4 0.6 0.8 1.0
1 — Specificity

1 & SP-D,Gal-3,CCL5 K EFHiill MPP 2JLHIER R ROC #iZk
Fig.1 ROC curves of serum SP-D, Gal-3 and CCLS levels predicting poor

e
()

0.0

prognosis in children with MPP
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A REE 1 5 B R AN AR SN EL R AG PFIRGE 1, IR g it
S AN R EOW R T . BRI 2 A i D 8 |
DA AT L R 52 PR RN 7 1t 55 22 b S B L 5 | R i 98 %
Hofh ZGem 1, AW TS R R, S X IR e d , MPP 41 iR
JLAY L7 TL-6 \IL-8 ' TNF-ou 7K F a7 , T AS B 41 98 i HF-7K
it — Tl B RIES 5 T MPP k4R KR 554 R er
FEHGE
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AN SP-D RIS 2 E I3 i AR AL, R AIK IL-6 ik Al
FRPER AN IS , A AR I SR AEVE ] o S RO T
1 ,MPP LI SP-D ACEF-&r, IFHEE i s iE—
15, EBH LI SP-D /K- 1] 25 i doa 1o I 2 1 1 , 45 Pileckd
LM Li U8 SP-D REHIHI S AE M E5 B AT . AT 45 R
SR, MPP 28 B LAY IS SP-D A2 X IR, 3f- 5 IL-6,
IL-8  TNF-o K22 IEAH DG, UM ML 3% SP-D 7K-~F-Ft-= AT fig i 5
T MPP (B JLIHUARRAE S o 43 BT 2 SP-D ESRX I 4L A
PPV, (E B S 1 in 2 B 1 A B 3% i, K4 SP-D Bl
Z MG, FBUNIE KT TG, BEAR T SP-D Xl &R Ay £
YER . E—25007 R, I SP-D 7K A J& MPP LTS
NERISGER 2 ST 2 7 SP-D 7K EFF 5 i MPP 28 LAl
LA™ &, I TR #2E . Gal-3 2l B-E R s st 4 5
KGR 0L , 2 i E VGRS A A T R R A2 2 W B
YA R AN A As ], R AR k8 i 40 B AL RN SR 2R
N, G REAN IR T S PR AR R, BEA T £
il Gal-3 5.0 )R KR IEENISTHGE , Gal-3 2 5 il
A B 2 A2 B B, T Mammen 52548 4, 73] Gal-3
Re_LAPIR B F IL-17 ik, LI Gal-3 REANH IL-17 Kk
W) Th1/Th2 S, 46 3 R4S WG R AE T F h R HEEZEH . &
PEIFAE BY RS BOR, MPP HULIE Gal-3 K FEHE, IS5
MPP Sl 5RE R W R o ANFFT 45 S i , MPP 41 LAY I3
Gal-3 7K 4 BRAL, 43015 MPP F8 Ll 6 Hh g 200 ff K o
T 56, Gal-3 22ty AR B EANA =2 , B M AE it
WK EAFAE, 24 MP BL 2 A J5 Rl s 1 26 B AT, 530K
i Gal-3 FerE B, 5L R  MPP B LI Gal-3 KE5
IL-6 .IL-8 \TNF-a 7K -2 IEAHIE, ULEH LG Gal-3 KT ml
R L 358 S N E I MPP B LI 15 2F Ji8 . MP 8L J s
E A o 4 i s 1, Gal-3 BETE i Lk 5 Mg 40 i 1)
M1 RUFEAE K P 4R B BTG 1k, (i E SAE PR T ek @2,
HATE R I — 2 HA A T BT B Ry A0 A 1 R TL RE 7 /Al
ML T, FE AR G5 RGP R HEE SR, B b T
R HAZ R AR BT H T S EO RN 2 T RE ALY,
CCL5 J& CC ¥ bR 75805 — 01, A SRR 4 T 45 %
Rl AN =z, HL R B AR 380, , BB 2 AR AL A 5 7] 4
1k F SR AN g TR AN T S A, e —Fh 4 A TR
PEFALIA 709, Zhou ZEPJF 58 4iR3E , CCLS FEAR 2055 S ot
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S 5 5 RE I . Liu SECF53HE , ] CCLS Kk Rem
i) MP L% 1Y IL-8  TNF-o FIEZE T -«B 77/, 3% MPP
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RAE SN MPP B LTS HERE, 7345 CCLS REHHSEH

M T 200 VETMERL AN . AR AR R S AR B A B

7, SR AAE S A 20, E—2 43T o, 3 Gal-3 CCL5

KA R = MPP B LTS A R fE R AR, 045 Gal-3,

CCLS REfeBERAE S, S BUIRE— A0 A Al R e 401 s

(B
ERENEATE Wi g Tt SN TN Y SR SN

RIS MPP (LTS AN RAERA R, 70 S R A

K] MPP 28 LR MP [ ) A<, it sz 51 38 ™ 5, TS

B2 KRB L] MPP 58 L &S 22 8™ o, 9 gk

MR RIS EFE A R . A58 ROC fi M Hrai R iR,

.35 SP-D.Gal-3 CCLS =345 b5 & LA S K 5 Tl MPP A&

JLFEAS B AUC 4351k 0.842.,0.794 .0.771 .0.926, 47 Ifil

1% SP-D.Gal-3 ,CCL5 /K2 m] =2 MPP fE LTS AN R Fii

fh5, HLERG ARSI RESE T AN (B
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