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ABSTRACT Objective: To construct a risk warning model for severe mycoplasma pneumoniae
pneumonia (SMPP) children based on clinical data, laboratory indicators and imaging indicators. Methods:
162 Mycoplasma pneumoniae pneumonia (MPP) children who were admitted in Foshan Women and
Children Hospital from January 2021 to December 2023 were selected, 64 SMPP children were included
in severe group, the remaining 98 children were included in mild group. The general data, laboratory
indicators and imaging indicators of the children were collected. The influencing factors for the occurrence
of SMPP were analyzed by univariate and multivariate logistic regression models, and a risk warning
model for the occurrence of SMPP children was constructed based on multivariate logistic regression
model. The predictive value of the risk warning model for the occurrence of SMPP were analyzed by
receiver operating characteristic (ROC) curve. Results: The proportion of 3 years old < age <6 years old,
course of disease, body temperature, fever course, C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), lactate dehydrogenase (LDH), cyanosis of lips, positive triconcave sign, pleural effusion, lesion
site was the lower lobe, abnormal electrocardiogram and extrapulmonary manifestations in severe group were
significantly higher than those in mild group (P<0.05), there were no significant differences in gender,
white blood cell count (WBC), neutrophil ratio and procalcitonin (PCT) between the two groups (P>0.
05). Multivariate logistic regression analysis model showed that, 3 years old <age <6 years old, high
body temperature, long fever course, CRP elevated, ESR elevated, LDH elevated, cyanosis of lips,
positive triconcave sign, pleural effusion, lesion site was the lower lobe, abnormal electrocardiogram and
extrapulmonary manifestations were risk factors for the occurrence of SMPP (P<0.05). ROC curve
analysis showed that, the area under the curve (AUC) of the risk warning model was 0.829, the
sensitivity was 84.82%, and the specificity was 78.15%, the actual prediction curve of the risk warning
model was in good agreement with the prediction curve, the decision curve showed that, the threshold
probability range of the model was 4.61% ~ 88.14% . Conclusion: The risk warning model based on
clinical multi parameters such as general data, laboratory indicators and imaging indicators has certain
predictive value for the occurrence of SMPP.
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Table 1

Univariate analysis of SMPP related factors

Severe group

Factors (n=64) Mild group (n=98) x%/t P
Gender [n(%)] 0.095 .758
male 35(54.69) 56(57.14)
female 29(45.31) 42(42.86)
Age [year, n(%)] 15.843 .008
<3 5(7.81) 12(12.24)
3 < age<6 27(42.19) 19(19.39)
6 < age<10 28(43.75) 42(42.86)
=10 4(6.25) 25(25.51)
Course of disease(d, x* s) 30.27+ 4.69 18.87+ 3.02 18.830 .000
Body temperature ('C, x* s) 39.09%+ 0.76 38.05%+ 0.84 7.995 .000
Heat path(d, x% s) 10.26+ 1.08 8.51+ 1.25 9.181 .000
WBC(x 10°, xt s) 7.75+% 2.19 7.68% 2.21 0.198 .843
Neutrophil ratio (%, x* s) 63.27+ 5.08 63.78% 5.27 -0.611 .542
CRP(mg/L, x* s) 21.72+ 5.38 15.27+ 5.13 7.674 .000
ESR(mm/L h, x% s) 30.12% 8.26 22.56+ 7.19 6.166 .000
PCT (ng/mL, xt s) 0.12+ 0.04 0.11+ 0.04 1.556 .122
LDH(UL, xt s) 321.71% 37.17 275.18+ 40.16 7.422 .000
Cyanosis of lips[n(%)] 5.811 .016
yes 20(31.25) 15(15.31)
no 44(68.75) 83(84.69)
Positive triconcave sign[n(%)] 4.086 .043
yes 13(20.31) 9(9.18)
no 51(79.69) 89(90.82)
Pleural effusion[n(%)] 4.179 .041
yes 14(21.88) 10(10.20)
no 50(78.12) 88(89.80)
Lesion site was the lower lobe[n(%)] 28.784 .000
yes 38(59.37) 18(18.37)
no 26(40.63) 80(81.63)
Abnormal electrocardiogram [n (%) ] 27.999 .000
yes 30(46.88) 10(10.20)
no 34(53.12) 88(89.80)
Extrapulmonary manifestations [n(%)] 8.822 .003
yes 20(31.25) 12(12.24)
no 44(68.75) 86(87.76)
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Table 2 Multivariate Logistic regression analysis of SMPP related factors

Factors B Standard error Wald «? P OR (95%CI)
3 years old< age <6 years old 0.345 0.298 3.027 .018 3.562(2.295~4.886)
High body temperature 0.284 0.306 6.242 .000 3.820(2.502~5.302)
Long fever course 0.301 0.324 4.808 .000 2.681(1.832~3.362)
CRP elevated 0.412 0.411 5.134 .000 1.746(1.187~2.307)
ESR elevated 0.405 0.373 3.671 .008 1.775(1.212~2.333)
LDH elevated 0.377 0.296 3.004 .021 1.826(1.423~2.597)
Cyanosis of lips 0.385 0.311 2.821 .028 1.482(1.181~1.826)
Positive triconcave sign 0.302 0.409 2.709 .046 1.323(1.083~1.592)
Pleural effusion 0.411 0.387 2.708 .046 1.417(1.223~1.675)
Lesion site was the lower lobe 0.311 0.414 10.352 .000 1.894(1.478~2.275)
Abnormal electrocardiogram 0.387 0.432 8.060 .000 2.118(1.751~2.573)
Extrapulmonary manifestations 0.403 0.375 7.208 .000 3.503(2.611~4.5006)
23 BFURESHME SVPP BILRART 3 343
1
RRERRMMAEFE i MPP i/ LB 56 00 TR0, 9 4 30
TR i'% Logistie BT *EZT BRI AR V0 T K £
IR WIMPLR AR SMED B gt 5, o 51 0077
U 1% A >
. PABUIRAT SMPP (1 BN BLIE 20 90.29% ROC -y 1 MPp L3 o8 45 %% e 5F 4 2 62k

M2 o3 A Won, 26 T AR (AUC) 2 0.829,
R 84.82% L E R 78.15% , WL 1, i
N IZ SRS SMPP B8 L H A #E A TI aK
fig o Bootstrap 75 45 5L I 7, 208 7R I ) S B i
Dl 22 5 0 i 2 W) & A, Brier=0. 164, UL [&]
2, YRR o, B A (ARG R 4.61%
~88.14% , L&l 3.

SEYIRTT AN AT AT B S HE 2 RO
i I A5 nl BE & & O SMPP, AN UIE N T I XE

JE,rE A ARSI KRB AE " . AR, BT
SCIE AR 25 P AN Wi i, 8 L& &2 SMPP i

MR WY A b TR0 R R T i R 3R
W AR A A I IR FE A S 277 1 X SMPP
BEATPEAG , 4 B8 2 Tl K 2 %o 2 8ok it SMPP



- 516 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol.25

NO.3 FEB.2025

Sensitivity

’ 0.(; 0.2 04 0.6 0.8 1.0
1-Specificity

B 1 SMPP )L K XK Tl 8 45 B 75 47 B A9 ROC Hh £

Fig.1 ROC curve of predictive value of risk warning

model in children with SMPP

075
= Model prediction
== All occur
0.50 =" None of them occurred
g 025
s
z
0 ____________
-0.25+ E \
0 25 50 75 10C

Threshold probability
E 3 SMPP 2 JL B9 RUBE Tl B 4% BY B9 3R 3R Hh £k

Fig.3 Decision curve of risk warning model for SMPP

children
SRS o BR AR A, WU AT e A A T PE A SMPP Kk AR
1y RS
AL R BN 3 F <AFEW <6 % KR

PR L CRP T (ESR Jh i (LDH J
H s & 4t = MUK BH P A7 76 i i AR L 72
(2R W AFAE O H RS R B AT AE il b 2 B

J& SMPP KA (9 fi B P 2K o A T A AR % B
3% <AFEE <6 % (St AT e sE e ) 1 L
A 5y KN SMPP, 1] BE N X — 4R i Be il

K o S R RN N B W 1 RS SR N
e, 5O NS i A 2 5 (R O AR i B L

100 B "
.-;'/
__ 80fF
X
Z
= 60r
=
2
£
(=
= 401
g .. Actual curve
< —— Calibration curve
00 27 Ideal Curve
0 20 40 60 80 100

Predicted Probability (%)
B 2 SMPP & JL i X B T 2 4% Y f 4 1IE #h 2% 36 IF

Fig.2 Calibration curve verification of risk warning model

for SMPP children

RIERG LT MR 2, MR A SRR R
ANRE5E A IR YUIN SRR, A7 78 B A e KU, 2
by K &5 SMPP %1 (A i i . AR KOE
SMPP & A= (i e B I 3R, 23 H HG s IRl iR 24 8
JUH BE™ H B R G I il 5 28 CAE A, AT fE T R

Ny

A 22 B, PO IR S OR e IR 4 o O
by Bt & Oy SMPP (151, CRP Jt — Bh 2% [ Bz 3

FL L 2 LA R UL R AE 8 AR, AL IR B 50 S

o7 f B 4B, ALK N B CRP 7K S F & 071 ESR
A LA BRI AR 2 A B LK B0, 2 I PR A il
1) FHVEAG S0 I B R AR . AR A R
78, 24 CRP #l ESR J} i i), SMPP () & = KU 2
FTE A R R LS B, RAE N T
BEBCA L, 1 3K £F 4 2 1 B £, 5 30 CRP (ESR
KT, CRP VESR 7K - 7 i ) 42 7 Lo 15
B, by kKRN SMPPU™-1, LDH 2 i i fif 1) ¢
SR 2 — , 3 EOR R 0 IR i E RO E S 2
BRI il 3 A2 2045 45 B, AT LA 512 LDH B i
AL, 1L LDH JK - Fh w20, [t SMPP i L
A BE H T il Y 5% E R, 5 K e A L A2
K+ LDH AL, i 1L LDH 7K 7t 5, [
I LDH 7K ~F- FF i I 48 7 S8 L ARG 1% 7T g 2 & &
i SMPPI31, 1§ & 4t . = M4iF fH M 42 7% MPP i



PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol25 NO.3 FEB.2025 - 517 -

JUI 38 AT BEAF A2 )12 19 RORE , 5 3RO 0 T RE A7
i, 5 BORJLE T RE R R, 0T N R R
1M 51 A SMPP 2, fili & 4 4 7] BE 51 A2 W AR 5
S BOM e B, R BB A AT LA 5 | R R
P 1 PR e i o, [ 0 mT R 304 BRI, i
51 % SMPP, DL S2AQ 4 R IR A , A X F H A 5
D0 B SR il R Y AR 5 R S SMPPIET, R
Z 4 MPP 8 LAY 3R B Oy ) 5 P il R, S AR 2% N
"mER T E BERR B I 4 AR LR
1% %5 T A 8 51 R 2R W I T8 BH JE R S AR L R
W AR e A, PTHRBLK R R E R
L BRR )TIZ 0 IR A8 RE RS 0, T B R R R
SMPP 01 7 7¢ .0y 1, [&] 53 R B L il b 2 AR 7R
BILVRRAENKZRENZ R, KR &
SMPP {1 XU FH 5

ARBF5E ROC Mk i 45 B n, T 2N
% Logistic [m] 5 45 7Y 43 #7 2% L g 4 4 XL 6 il 2
BERL Y AUC 2 0.829 , HURKEE hy 84.82% |, F¢ 5
JE R 78.15% , [A] I 32 IR J6r 191 5 A 28 T 0 i) 52 o
oWt £ 5 9 it 2 W) G K 4F, Brier=0. 164, 2t
WM 2k s, BB M R L 4.61%~88.
14% , 4275 R F i #5000 %5 SMPP & A= XU [ 151 )
HABEMERSME, LR RE R ZNAE
e 455 R Xk SMPP & A= ) W sk e B by, HA
VER A I R N A . TR R R AR TR R R
MPP J& — Bl 5 2% (1 92 9 , 78 i IK T4 h MPP (1
973 15 T R B I & 2R ARk, AR BIR SR AT A A 0 19 4
AR, HIETImIKZ S 8 8 SMPP
AL Ay JRURS: o 7 A5 A g 0 A B A S R
A5 1) I 5 3E 5

RT3 <A <6 W . IR A
K (CRP J} i (ESR Jh &% LDH Jh i . HJE
Kt L =M PR AE LR B I B L AR R A A
T OB SRR AR SRR
SMPP & A 1) fa I B 3 o 36 F 1R I K 2 2 80k

A XS 790 4R X SMPP & A= BLAT — E B Tl
A

% % 3 i ( References )

[1] Krafft C, Christy C. Mycoplasma Pneumonia in
Children and Adolescents [J]. Pediatr Rev, 2020, 41
(1): 12-19.

[2] KA. L& EmM KL RAKM LGRS EAF
W2 A Ay [J]. # B CT # MRI % &, 2020, 18
(2): 37-40.

[3] Yang L, Zhang Y, Shen C, et al. Clinical features
and risk factors of plastic bronchitis caused by
Mycoplasma pneumoniae pneumonia in children [J].
BMC Pulm Med, 2023, 23(1): 468.

[4] M, REZE. LE AL HEAM K L RMKM LW T
Bl RFEBEMELEERE [J]. FB®F EF,
2024, 24(7): 777-782.

[5] Wang S, Tang J, Tan Y, et al. Prevalence of

atypical pathogens in patients with severe pneumonia: a

systematic review and meta-analysis [J]. BMJ Open,

2023, 13(4): e066721.

L& F R A IR AR

KF-Hmnl 38 4n a9 A5 [J]. P B 3 4h R4, 2024,

[6] R4, Bkaki®, £y, 5.

39(02): 239-242.

[7] Luo Y, Wang Y, Gong K. Risk prediction model for
long-term atelectasis in children with pneumonia [J].
BMC Pulm Med, 2023, 23(1): 169.

8] PHRAREFBRARZAMRREN 2. LEM X
R K BT 3% (2023 ) [J]. B RA AT
AR R F R &, 2023, 50(2): 79-85.

[9] Liu J, He R, Zhang X, et al. Clinical features and
"early" corticosteroid treatment outcome of pediatric

mycoplasma pneumoniae pneumonia [J]. Front Cell
Infect Microbiol, 2023, 13(4): 1135228.

[10] Hu J, Ye Y, Chen X, et al. Insight into the
Pathogenic Mechanism of Mycoplasma pneumoniae [J].
Curr Microbiol, 2022, 80(1): 14.

[11] Lee Severe

KL, Lee CM, Yang TL, et al.



- 518 - MREYESHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol25 NO.3 FEB.2025

Mycoplasma pneumoniae pneumonia requiring intensive
care in children, 2010-2019[J]. J Formos Med Assoc,
2021, 120(1 Pt 1): 281-291.

[12] Atkinson TP, Balish MF, Waites KB. Epidemiology,

clinical manifestations, pathogenesis and laboratory

detection of Mycoplasma pneumoniae infections [J].

FEMS Microbiol Rev, 2008, 32(6): 956-73.
[13] Wang Y, Yu

X, Liu F, et al. Respiratory

microbiota imbalance in children with Mycoplasma

pneumoniae pneumonia [J]. Emerg Microbes Infect,

2023, 12(1): 2202272.

[14] Zhang X, Sun R, Jia W, et al. Clinical

Characteristics of Lung Consolidation with Mycoplasma
Risk  Factors  for

pneumoniae  Pneumonia  and

Mycoplasma pneumoniae Necrotizing Pneumonia in
Children[J]. Infect Dis Ther, 2024, 13(2): 329-343.
[15] Tsai TA, Tsai CK, Kuo KC,

et al. Rational

stepwise  approach  for  Mycoplasma  pneumoniae
pneumonia in children[J]. J Microbiol Immunol Infect,
2021, 54(4): 557-565.

[16] Zhang X, Sun R, Jia W, et al. A new dynamic
nomogram for predicting the risk of severe Mycoplasma
pneumoniae pneumonia in children[J]. Sci Rep, 2024,
14(1): 8260.

[17] x4#, & TH. LAFH L KERT £ DILEEMH
KHRARBE P e ls R ESL [J]. PR ILARE

5, 2020, 27(5): 371-374.

[18] Kim SH, Lee E, Song ES, et al. Clinical
Significance of Pleural Effusion in Mycoplasma
pneumoniae Pneumonia in Children [J]. Pathogens,
2021, 10(9): 1075.

[19] Zhang YX, Li Y, Wang Y, et al. Prospective

cohort study on the clinical significance of interferon-v,
D-dimer, LDH, and CRP tests in children with severe
mycoplasma pneumonia [J]. Medicine (Baltimore),
2024, 103(41): e39665.

L& F AR AR
B K& W B FE g Meta o 47 [J]. P B A A E F,
2024, 27(14): 1750-1760.

[20] ##, %478, 224, F.

[21] Yi X, Jia W, Li W, et al. Diagnostic value of

cytokines in severe childhood Mycoplasma pneumoniae

pneumonia combined with Adenovirus infection[J]. Ital

J Pediatr, 2024, 50(1): 92.

[22] Lee E, Choi I. Clinical Usefulness of Serum Lactate
Dehydrogenase Levels in Mycoplasma pneumoniae
Pneumonia in Children [J]. Indian J Pediatr, 2022, 89
(10): 1003-1009.

[23] Fan F, Lii J, Yang Q, et al. Clinical characteristics

and serum inflammatory markers of community-acquired

mycoplasma pneumonia in children [J]. Clin Respir J,

2023, 17(7): 607-617.

[24] Huang X, Gu H, Wu R, et al. Chest imaging
classification in Mycoplasma pneumoniae pneumonia is
associated with its clinical features and outcomes [J].
Respir Med, 2024, 36(1): 107480.

[25] Luwo XQ, Luo J, Wang CJ, et al. Clinical features

of severe Mycoplasma pneumoniae pneumonia with

pulmonary complications in childhood: A retrospective

study[J]. Pediatr Pulmonol, 2023, 58(10): 2815-2822.

[26] Wang LP, Hu ZH,

Jiang JS, et al. Serum

inflammatory markers in children with Mycoplasma
pneumoniae pneumonia and their predictive value for

mycoplasma severity[J]. World J Clin Cases, 2024, 12

(22): 4940-4946.



