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[ Abstract] Objective To investigate the correlation between serum levels of inflammatory mediators and pulmona-
ry function in children with Mycoplasma pneumoniae pneumonia (MPP) . and explore the predictive efficacy of inflamma-
tory mediator levels in differentiating varying degrees of disease severity. Methods A cohort of 114 pediatric patients di-
agnosed with MPP and treated at our hospital from January 2023 to December 2024 was enrolled as the study population.
Meanwhile, 100 pediatric patients with non-MPP infectious pneumonia during the same period were chosen as the control

group (non-MPP group). Furthermore, the 114 MPP pediatric patients were further divided into a mild-case group (n=
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81) and a severe-case group (n=33) based on the severity of their illness. Spearman’s partial correlation analysis was em-
ployed to examine the correlations. Multivariate logistic regression analysis was used to identify influencing factors. ROC
curves were utilized to evaluate the predictive value. Results Compared with the non-MPP group. children in the MPP
group exhibited lower serum levels of neutrophil- to-lymphocyte ratio (NLR), erythrocyte sedimentation rate (ESR),
white blood cell count (WBC) , procalcitonin (PCT), and interleukin-4 (IL.-4), while higher levels of interleukin-6 (I1.-
6) and tumor necrosis factor-a (TNF-a). When comparing the severe-case MPP group with the mild - case MPP group,
children in the severe-case group had higher serum levels of NLR, C-reactive protein (CRP), WBC, Il.-4, and IL-6. Par-
tial correlation analysis revealed that NLR, 1L.-6, and IL.-4 were all negatively correlated with FVC. CRP was positively
correlated with FVC. NLR was positively correlated with the ratio of FEV1/FVC, whereas I1.-6 and 11.-4 were negatively
correlated with FEV1/FVC. However, no significant correlations were observed between the levels of PCT, TNF-a,
ESR, WBC and pulmonary function indicators. The levels of CRP (OR=1.502), WBC (OR=3.224), IL-4 (OR=
5.690), and I1L.-6 (OR=1. 356) were identified as independent influencing factors for the severity of illness in pediatric
patients with MPP. The ROC curve analysis demonstrated that the combined prediction model achieved the highest AUC
of 0.990 (95% confidence interval: 0.978 ~1.000), with a sensitivity of 0.960 (95% confidence interval: 0. 922~
0.998) and a specificity of 0. 962 (95% confidence interval: 0. 911~1. 000). Conclusion The levels of inflammatory me-
diators, namely CRP, WBC, IL - 4, and IL-6, exhibit good predictive value for the severity of illness in pediatric patients
with MPP and show a certain degree of correlation with pulmonary function.
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Table 1 Clinical data contrast between the MPP group and the Non-MPP

group
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CRP(mg/L)  16.51(10.56,21.74) 14.48(10.41,19.80) —0.675  0.499

TNF-a(pg/mL) 2. 02(1. 66,2.38) 3.92(3.06,5.00) —14.060 <<0.001
ESR(mm/h) 39.33(36.39,42.17) 34.78(29.06,38.68) —7.366 <C0.001
WBC(X10?/L) 14.72(12.53,17.48) 9.92(8.45,11.71) —11.254 <0.001

PCT(ng/mL) 0. 21(0.15,0. 26) 0.29(0. 21,0. 38) 5.841 <C0.001
IL-4(pg/mlL) 11.45¢8.62,13.64)  1.93(1.51,2.41) —15.073 <C0.001
IL-6(pg/mL)  17.48(12.50,21.75) 20.21(15.49,23.84) —2.951 <C0.001
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Table 2 Comparison of serum inflammatory mediator levels and pulmo-

nary function indicators between the mild MPP group and the

severe MPP group
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TNF-a(pg/mL) 3. 82(3.05,5.14) 3.95(3.23,4.75)  —0.143  0.887
ESR(mm/h) 35.21(27.36,38.37) 34.75(30.34,39.42) —1.050  0.294
WBC(X10%/L) 9.07(7.72,10.75) 13.12(10.66,15.12) —7.346 <<0.001

PCT(ng/mL) 0. 22(0.16,0.27) 0.25(0.17,0.32) —1.313  0.189
IL-4(pg/mL) 1. 74(1. 34,2.15) 2.77(2.06,3.35)  —6.775 <0.001
IL-6(pg/mL)  16.98(11.70,20.61) 27.04(18.58,35.08) —6.543 <C0.001
FVC(L) 1. 87(1.72,1.98) 1.99(1.90,2.09)  —4.704 <<0.001
FEVI(L) 1. 29(1. 20,1. 38) 1.32(1.23,1.35)  —1.020 0.308

FEV1/FVC(%) 0.71(0.66,0.73) 0.66(0.63,0.68) —5.606 <<0.001
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Table 3  Partial correlation between inflammatory mediator levels and

pulmonary function indicators in children with MPP group

B FVC(L) FEV1(L) FEV1/FVC(%)
g
r P r P r P

NLR ~0.148 0.010  —0.027 0.641 0.135  0.019
CRP(mg/L) 0. 213<C0. 001 0.054 0.355 —0.188  0.001
TNF-a(pg/mL) 0.069 0.232 0.029 0.622  —0.038 0.509
ESR(mm/h) ~0.037 0.526 0.057 0.321 0.102  0.076
WBC(X10°/L) 0.093 0.109 0.007 0.902  —0.108 0.062
PCT(ng/mL) ~0.004 0.966  —0.140 0.144  —0.169  0.076
1L-4(pg/mL) ~0.119 0.039  —0.046 0.423 0.081 0.162
1L-6(pg/mL) 0.179 0.060  —0.064 0.506 —0.312  0.001
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Table 4 Multifactorial logistic regression analysis of severity in children

with MPP
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Figure 1 ROC curve for predicting the severity of MPP in children

3 itig

JLEE MPP 2y 5 501 950 - AN [a] A 44 22 10 35 1 4%
O ARHMFE KA 12% 89 MPP (L2 3k & oy 5 iE
MPP s #EJG M MPP ., il S 80™ 5 A9 il 3 % 28 . 0 i i
LUV TS A i b 2, L IR AU R Al 4 B 2
IRt A B AR BN Wi ) 5 1620 MPP 8 L 7 Ja e
T BT il S ) AT 43 2 S R I PR A I O . 7R
MPP & 9 #F 88 v, 2R E S I ik B T 2 5 S0 20 240
15 1 G s 38 AR BRAL D, 5 xR MPP B & i MPP
HH S 1 il 58 405 2 e 1 ok B ) A 3 e BN K B PR AR
FH 3 ARG L T AN 2 B MP 3405, HL 48 B2 I T L
TR 5 it 8 453 40 R B M 8 9 A8 v R 2 O b
I LAAR Y1 2 0 A JB 7K S X 0000 56 o 1) 7 o AR
HA —E W B A . EAE MPP ) 53030 51 2+ 1
XFEJLIRYT R Tie B L E K,

T 200 60355 £ 0 A0 B A 5 8 2R E 43 5 DA B IR T T
H 240 it PR - 1 A 2 48 3R B R MIPP S Ak 1 G i 2 B
AT AR & B 5 AE MPP 4141 L. MPP 41
BILBY M NLR,ESR, WBC,PCT,IL-4 /K F# 1K,
PCT.IL-6.TNF-o 7K V3 5 , CRP KV 38R H 22 % 6
Giit2e i L. CRP /K F AT DL B R 5 3806 7 e
A B I S 4 M 9 FROL B CRP K -2 B T
LS MPP %2 45E 4% CRP B2 TF i o AH I 35 AH X 4%
AN AR RN, HRAE MPP 4 AH L E

MPP 4 & JLAY Ift 3 NLR.,CRP, WBC, IL-4,1L-6 %%
. WFFE R MPP B JLAMAE I PCT 1L-6 /K - Fifi %
IM3E MP T4 3% B2 88 i 7k, X — g5 SR w16
AT 3E A1 T i 9k T 20 B % A, sl MPP R L ALK S
PERNE . ABAPFIE AR 5 HAE 4 B )L PCT K 22 5%
KB FN G W AR, AT AR R 4E T MP X PCT
IR B4 5% i) AS G0 40 T R e B 35 . ESR FE 9 % F AR
AL A I CRP U 240% 1 i sl 4 5% 1L ESR 224k
FHXT 22 12, 10 CRP /K P28 f R sk, 3x Al fE & ESR
HRIE S EREA T ZF RS ITHEXWERZ —,

MP R ARG JG 255 & B 40 M 3R 1H S R 45 6, 45
G5 53 WAL DR 15 1 I W 8 £ R RE R Mot Ak
AL XY o 5] &k B LAE TR 40 M K A A B v
1 o A F R R A AR R PR AR RE 5 2E T R I il 2 fg
FAE MPP 4 & JL FVC.FEV1 58 %5E MPP 41 & )L
o I X — B 5 RT RE S A A5 AR R
A G, FEVREE T AR MO e RS L 2 D AH DG 4 B
BR,NLR,IL-4 # 5 FVC &% 5&;1L-6,CRP 5
FVC 2 IF M 3 NLR 5 FEV1/FVC & iF #1 % ; 1L-6
5 FEV1/FVC 2/ tH5¢;{H PCT . TNF-o.ESR.WBC
K-S D) Re T8 b A AR B3 . WHEEN TR &
() CRP 7K °F 5 A% 1 ili 25 B O, 7T BE A 0F 5%
MPP LR P 9 5 5 500 il AS 55 RS2 A8 X 48708, XF
FVC 152 Wi AH X AS B &, B 28 78 98 08 J 3T, PR AL
AT REAR PR3 i i 4 L 3 3 FVC B A 38, 8 1 o B
CRP 5 FVC £ F 4% .NLR 5 FEV1/FVC £ F 4
RIIE B . TL-6 7K & 2 i B8 8 UL il it o 7% gk
Je IR SE Y A, B T OB Y B B2 W A
L) 3R R I R AE MPP BB LA BE 5 I 3 245 W
PRAEAEFRK I, B ) K VE 1L-6 /KB W Th s L RAE R
7 B S8 OL S 45 T A PR AR IR T O S 0T s i B,
PN N o N = W/ G R RTINS R I 2R 2
E— ST faF . LR, AR R4 MPP i L 4s i
IR BB B, AH A BIF SR 3R W] O & v MPP & LY L
B 1E AE A 3G N, H 3228 B L SE 98 A AR I AT & 1
FBLE ARS8 B R il T e A 1 00 R R T R AR
JLH L A 5 w] X e & R B MPP 8 JL#E1T
AR
4 g

CRP.WBC,IL-4.IL-6 J& MPP & JLJ 1% /™ & &
JE At S SR PR 2%, % MPP R LR I R A
B S 1 T A, L5 1 D e LA — e A S

(&% 3xiK]
[1] ZHANG L, LAT M M., Al T. et al. Analysis of Mycoplasma



W E S 2026 55 A % 38 5% 54 Med ] West China, May 2026, Vol. 38,No. 5

. 761 -

[2]

[3]

[4]

L6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

pneumoniae infection among children with respiratory tract in-
fections in hospital in Chengdu from 2014 to 2020[J]. Transl
Pediatr, 2021, 10(4): 990-997.

I B AR T AL AL /N LSRR B 5 1 v BNPLLDH K&
Hey 7KF 50 U 09 A0 G0 [T, 75 9 B2 4%, 2024, 36 (7))
1058-1061,1067.

T8 kSR LT R YRR T 24 1Y FAE Ml 5% ST A il ¢ L A
R RIT L], BB . 2025,35(4) 1 461-468.

WANG Y C, YU X R, LIU F, et al. Respiratory microbiota
imbalance in children with Mycoplasma pneumoniae pneumonia
[J]. Emerg Microbes Infect, 2023, 12(1): 2202272,

KONG K M, DING Y, WU B R, et al. Clinical predictors of
wheezing among children infected with Mycoplasma Pneumoniae
[J]. Front Pediatr, 2021, 9: 693658.

ZHU Y F, LUO Y Y, LI L., et a/. Immune response plays a
role in Mycoplasma pneumoniae pneumonial J]. Front Immunol,
2023, 14: 1189647.

XNARAT, dROT, BRI, 4. Z5G R ST 7k X i 48 05 L B 2 fig
K32 Bl YR 5 W (04 10 B 1 AR BEALXT IRBE S L) ], o I e &2 1% 2 4
A, 2024, 39(9): 1316-1320.

WS, XV, EREAE, %3 2 LU B LR S D) 6g i O 52
[J0. At AL R A & . 2021, 36(19) : 1492-1495,

i AR A 8 A e 2% 51 2. LB 8 ST IR A i 4% 12
STRETE (2023 AF RO [T, o 5 BT 25 R 4. 2023, 20(3):
16-24.

AR R 2 s LRV o PR 2R L P AR LR SRR R DL A L
FEAHFILR L2 5 2, 4 L3 IR PR I 4 4
MG (2024 1T [J]. A LR, 2024, 62(10) :920-930.
ZHANG X, SUN R Y. JIA W Y, et al. Clinical characteristics
of lung consolidation with Mycoplasma pneumoniae pneumonia
and risk factors for Mycoplasma pneumoniae necrotizing pneu-
monia in children[J]. Infect Dis Ther, 2024, 13(2). 329-343.
SR R AR R R LLLAF. (D], L3 AT il 48 S RUIA il 4% 1 fe 1
KRR ], 2B R4 ,2024,22(7) :1094-1097.

BB LA PhAI DY AL LB i S AH OGP i 2 1 I K L CT
o CTPA F¢i[J]. i v B 45 5 5 18 2 44 7, 2023, 21(3)
324-326,330.

TP L HMGBL L4 IL-6  IFN-y X 34 2 il 48 3 J5t 4
Jifi 9 58 L K Az il 0 3 & 5 B I A 8 L], BEAR 5 BB 2
2023, 35(12): 1668-1670.

TSAI T A, TSAI C K, KUO K C,et al. Rational stepwise ap-
proach for Mycoplasma pneumoniae pneumonia in children[]]. ]

Microbiol Immunol Infect, 2021, 54(4): 557-565.

[16]

(171

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

CHEN X, LIU F, ZHENG B Y, et al. Exhausted and apoptotic
BALF T cells in proinflammatory airway milieu at acute phase of
severe Mycoplasma Pneumoniae pneumonia in children [ ] ].
Front Immunol, 2022, 12. 760488.

LI CZ. RAOJ]J, WANG X M, etal. Navigating the outbreak:
a comprehensive analysis of pediatric Mycoplasma pneumoniae
pneumonia via targeted next-generation sequencing in Wuhan,
2022-2023[J]. Microbiol Spectr, 2025, 13(5): e02463-e02424.
GONG H, SUN B J, CHEN Y, et al. The risk factors of chil-
dren acquiring refractory Mycoplasma pneumoniae pneumonia: a
meta-analysis[J]. Medicine, 2021, 100(11): e24894.

AT KRB, MM, S5 MK 4 R R MR E Y AL E
TR R AR RN R R B 2 A, 2022, 45
(6): 589-594.

SRR, SCE, R, A SRR 58 LA I PCT ., 1L-6
K55 MP UK BE  MP-DNA (A0 GG BT[], A B2 2 Bt
24z, 2024, 19(5): 798-801.

ARBRES . il 48 SRR 58 S8 AE B8 b S E I R B L) DL e sk
LRG3, 2021, 36(16); 1209-1214.

EE, gl VEHAAE, . LR 4% SR AR i S Ak g it ) i % 1
PEME 4> B D], AR S B ik Y % 2% RE, 2020, 30 (15):
2367-2370.

WANG L, LI Q Q. HU ], et al. Characterization of diffuse
lung function in children with Mycoplasma pneumoniae pneumo-
nial J]. Front Pediatr, 2025, 12 1443877.

kA R, BE. R SRR X 5453 M0 IR 255
T3 2O A A ML R (], Rt ER 25, 2023, 51(10)
1080-1084.

WANG H, ZHANG Y L, ZHAO CS, etal. Serum IL-17A and

‘F

1L-6 in paediatric Mycoplasma pneumoniae pneumonia: implica-
tions for different endotypes[J]. Emerg Microbes Infect, 2024,
13(1): 2324078.

KAWASUJI H, MORINAGA Y, NAGAOKA K,et al. High
interleukin-6 levels induced by COVID-19 pneumonia correlate
with increased circulating follicular helper T cell frequency and
strong neutralization antibody response in the acute phase of O-
micron breakthrough infection [ J]. Front Immunol, 2024,
15: 1377014.

LIJ L, ZHANG H, GUO J, et al. Clinical features of Myco-

plasma pneumoniae pneumonia in children without fever[]].

BMC Pediatr, 2024, 24(1) . 52.

(% B #3:2025-09-08; & E B H.2026-01-04; 4%8 . K@k i@



