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AL RIS M . Z5i8 FRTIARF R (AR f)) . At . M C R EH . ALRBEN . I
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Development of a predictive model for severe Mycoplasma pneumoniae pneumonia in
children younger than S years

LI Ya-Ting, LONG Xin-Yue, ZHOU Jun, ZHANG Hai-Yan. Department of Pediatrics, Xiaogan Hospital Affiliated to
Wuhan University of Science and Technology, Xiaogan, Hubei 432100, China (Zhou J, Email: huyi9810@gqq.com)

Abstract: Objective To establish a predictive model for severe Mycoplasma pneumoniae pneumonia (SMPP) in
children younger than 5 years. Methods Clinical data of 504 children younger than 5 years with Mycoplasma
pneumoniae pneumonia admitted to Xiaogan Hospital of Wuhan University of Science and Technology from January to
December 2023 were retrospectively analyzed. Based on discharge diagnosis, patients were classified into a non-SMPP
group (n=345) and an SMPP group (n=159). Univariate analysis and LASSO regression were used to screen predictors of
SMPP. The selected variables were then entered into a multivariable logistic regression to construct the prediction model,
and its performance was evaluated. Results Multivariable logistic regression identified lung imaging findings
(proportion with consolidation), duration of fever, high-sensitivity C-reactive protein, lactate dehydrogenase, creatine
kinase, and lymphocyte-to-neutrophil ratio as predictors of SMPP (P<0.05). The model based on these six indicators
achieved an area under the receiver operating characteristic curve of 0.862 (95%CI: 0.824-0.900), with a sensitivity of
85.8% and a specificity of 77.4%. The calibration curve was close to the ideal curve, and Spiegelhalter's Z test indicated
good calibration (P=0.313). Decision curve analysis showed a net benefit across a threshold probability range of
0.75%-100%, indicating high clinical applicability. Conclusions The predictive model based on lung imaging findings
(proportion with consolidation), duration of fever, high-sensitivity C-reactive protein, lactate dehydrogenase, creatine
kinase, and lymphocyte-to-neutrophil ratio shows good performance for predicting SMPP in children younger than 5
years. [Chinese Journal of Contemporary Pediatrics, 2026, 28(1): 63-69]
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BE 15 TA b JL 2 il R 32 IR 4K (Mycoplasma
pneumoniae, MP) &Y Z UL F 55 L) L ", Ifi
BEA B BRI T R B TR 0 e, AR 251 T T
TR A [ S 5 5, PPIGE & DG 75 . /R
L MP. BOREE . T H AR AE A ER 2 3
BT SBLUTILE, JUHIE BRG]
R L, Bon iR Z AN % (Mycoplasma
pneumoniae pneumonia, MPP ) A AK S AL #E Fe
H I HE il 4% S AR R (severe Mycoplasma
pneumoniae pneumonia, SMPP) 1] H (7] g & T &5 o
Ak, 52 LUR JLEE MPP [ I 22 GeiE R i A Hi
B, ERADILEE . HFEIRESZ A0 55 AhE A 4]
B T Mg, RIS % LU sSMpPL#E,
iRy 7 g BAT IR R R S, BARIR R E 1
CLEMR SR RIS TR (2023 4ER) ) ¥,
{8 32 LT B R 7 SR 15 T A ST Al
HEEXF SMPP /- A BB AR, 40 C B2k
H. AP AR (lactate dehydrogenase, LDH) 257%
A HARRN B, NREFE R IR . i3
SEC AP E KA T A SMPP IR, [HZh A
MBS G R AR BOLEE, 4 Ak FH (9 45
G2 111 1o R RN N N e 1 e 2 1 R o 1| = 9
B0k 2R B A 1 S A TN A A OR Gk )Tz 4
W, HAE R R EREXELUIT e . ARSI T
2023 4 DR R 27 i 22 R Bl i 5 % LR
MPP LA R BERE, 20 H 44 £ SMPP T30 A
AL, DU RS Bl I DK 15 2 T 4 1l ) R e XL
AL
1 #ARERZE
1.1 HRMZK
[l JB ¢ 43 BT 2023 4F 1—12 7 76 R IURHE K 2%
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i 1, IRk SCRRRIET o R T CHRECh
0.8, TN AR PR 5B 104>, B 4SS )R
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IABRUE: (1) 28 d<4F#¥<5 %5 (2) MPPHJ
WG LM R SR 21216 & K IR
(0154ERR) ) ™5 (3) ImIRBTRISERE . HRERbRE:
(1) GIFHEARGN, WAERMELEMATAR .
FE RO MER IR R S e BB . TR . e

s (2) ARG (3) IEEZGEEMHFNA
J7; (4) ABERTC#fi2 R SMPP; (5) ABEhT L
JEIHEEAREY (RIRIEHE>3d, FMiigsg
PUA IS ) o e 3L 504 1 LA ABFSE

M3t B 32 W7 43 S SMPP 4H i 4l SMPP 4
SMPP HZ Wi T 744 MPPi2Wrbnife, HARME (JL#=
FEX AT AR AR R (2013481T) (F) ) ™,
WOELLL R AR — A O (1) — R O 22
(2) fEEEliK; (3) BINRERG; (4) PRI
(Z2JL=70 K /min, FIL=50 K /min); (5) K4H;
(6) WFWg PR XfE (Ppng | B3 5 2 & = MAE ) ;
(7) Hili 32 10 0 [ o 22 il i 22 88 5 >2/3 Jili 3= 41
(8) MBI (9) IMAMAE<92%; (10) HIf
A IF A AE -

A 5E AR AR B DURHEE 2 [ 22 J8 s B 1= 2
IZE B oAb fE (KY-2024091405) .

1.2 ZFRgE
MK & B= B B &R g8 AR B L% K.

(1) IGIRFELTORL: AFi . M. RIMET | 1%
WIS A R MR BT . A TEOF R AE (9B T AL IE AE
AR L A TCE L TR ARG R A B I B
(2) SLmEfAfatn (ABE 8 h N2 I8 A1 i #i ik
M) FHZ0AE . WRESAA . PPk g i R ikt
B, HBC N HE H (high-sensitivity C-reactive
protein, hs-CRP) . FEF5 . LDH. A N %% 2 il .
BRI AN . NIRRT (creatine kinase, CK) . JL
FRUMBE R TG . Sk G AUEERER AL
e = I I N OV o L [ o gl R A
(lymphocyte to neutrophil ratio, LNR) . (3) il 52
Bor B ARG 24 h N ER X LBl CT K A 45
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FAE BAR23 em R PEX S BUR S, BN T2/3 —
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1.3 ZitZESi
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JEIES A (T OB AL gL (D537 BT )
(M (P, Py ] Fx, 20 K E R Man-
Whitney UK:%: o 15058 R LLBIECREH 0% (%)
P, A HEECR ] 2 K56 58 Fisher B PIHEA % o
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A0 (a3 ), B B 2 A 1 8 T [ -+
(P<0.05), LAEEST SMPP FAE RS, I DL & K]
IRo XHRIUEEPEAL , SR Bootstrap 5 ([ BidilikR

FEN (P<0.05), W 1~2,

. I , %1 3JESMPP A5 SMPP Al FR4FHERT L3
1000 %) PYHBIRAIE , 4 il 32 1 3 S A1 i 2% G et
MPP#{  SMPP#
(receiver operating characteristic curve, ROC ik ) , FEES (=345 (n=159) ZME P
JEHEZ F L (area under the curve, AUC) i A 40.0 410
SE X AP o R ARG i 28 K Spiegelhalter Z#5 5 1 (MPo.P) A] (260,490) (265.490) o0 074
FERCHERE , SR PR M oAb PAG S . P<0.05 NS 4.0 (I PP
%ﬁﬂiﬂ%%ﬁﬁ%fl‘%%% . [M(P,, P,y), d] (2.0, 5.0) 4.5, 8.0)
LAIGCIRN 13.0 13.0
> mE [M(P,s, P,J), d] (10.0, 16.0) (11.5, 16.0) -1477 - 0.140
A FER [1(%)]
, , N . 5 218(63.2)  97(61.0) NN (g
2.1 dESMPP A5 SMPP A L& i 8 E E 547 4 127668)  62390) :
A 504 I MPP L, HrhAESMPPAL345 et i (e
], SMPPZ 159 5], PHLHAERS . nZmREF . Mo . T 77223)  35(22.0)
WEORCE T . MR L B THAERE R L S BUA T 263(762) 123(774) - 0.856"
ES b SN 11 07 N R =% Vi1 Vi 0 S N 14 % 5(1.4) 100.6)
BOTH, AT, SRR IR AR o) e LSRG DD QI
T, AR M., RSB EIRR L, 2 Yﬁ&fﬂi% 3510.1)  11(6.9) 1366 0.242
= > ) IQL’JEE,._AA \ . N, S .~ N
TR ERX (P>0.05) 5 MIPALLZRA i B35 [n(%)] 14(4.1) 12(7.5) 2708 0.100
A ITAL , LNR, heCRP, BER5 R, CK. HWM%WMilw& 3(1.9) 1253 0.263
LDH, HEskEH G, REEPRE A, iR 5Y: [n(%)] ' ' ‘ ‘
R (FARZ LB SRR AL, ZERA ST VE: *Fisher B U .
#2 JFESMPPASSMPPAXWEMEZLERAILE
Ei=07N 4k SMPP 4] (n=345) SMPP 4] (n=159) ZI* A PfH
H AL [M(P,,, P,.), x 10°/L] 8.2(6.0, 11.0) 8.0(6.0, 10.5) -0.316 0.752
WRELANBHHL [M(P,, P,.), x 10°/1] 2.8(2.1,3.7) 2.4(1.7,3.4) -3.097 0.002
TR AN AT (M(Ps, P,y). x 10°/L] 4.12.7,6.3) 4.6(3.0,6.2) -1.277 0.202
LNR [M(P,, P,J)] 1.5(0.9, 2.4) 1.8(1.3,2.8) -3.178 0.001
IM/MEEL [M(P,, P,), x 10°/L] 281.0(231.0, 351.0) 300.0(244.0, 369.5) -0.986 0.324
hs-CRP [M(P,s, P,.), mg/L] 6.6(2.7, 15.6) 10.3(5.0, 22.1) -4.603 <0.001
W45 22 I [M(P,s, P,,), mg/L] 0.12(0.10, 0.17) 0.14(0.10, 0.23) -2.123 0.034
BN AR [MP,,, P,.), U/L] 11.0(9.0, 15.0) 11.0(8.5, 15.5) -0.054 0.957
B  [M(Pys, P,g), U/L] 33.0(28.0, 39.0) 32.0(28.0, 40.0) -0.125 0.901
JILRR St 17 T g [M(Ps, P,,), U/L) 22.7(18.4, 27.8) 21.9(17.0, 28.0) -1.435 0.151
CK [M(P,,, P,), U/L] 90.0(68.0, 119.0) 77.0(57.0, 114.0) -2.306 0.021
LDH [M(P,,, P,,), U/L] 282.0(257.0, 318.0) 300.0(270.0, 344.0) -3.137 0.002
TPEERE G [M(Pys, P,y), g/L] 7.2(6.2,8.7) 7.8(6.4,9.2) -2.489 0.013
PPEERTE 11 A [M(P,s, P,J), ¢/L] 0.6(0.3, 0.9) 0.8(0.4, 1.0) -2.634 0.008
GPEERIE A M [M(P,s, P,y), /L] 1.5(1.1, 1.9) 1.6(1.3, 1.9) —1.434 0.152
AR SEAR  [n(%)]
Jyapi2 328(95.1) 132(83.0)
19.846 <0.001
SLARSY 17(4.9) 27(17.0)
IRA IR [n(%)] 142(41.2) 68(42.8) 0.116 0.734

T: [LNR] Wk CL 20/ v P i A L AR

[hs-CRP] M8 C MM [CK] JURRENE; [LDH] FLRRG ARG,
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2.2 LASSO [B 3 fF 1% SMPP B E il B F#1  phZR Bty inzsiMt (N min=0.008), iR
SMPP % [& £ logistic [ )3 5 #7 —AFRERA RN, 15e=0.035, TZALLN. 1se M AL,

PEHCR R Z A Hrrh 14 &R (P<O 2) HHAE R E R (AR IH]) . R
i, DU SMPPAE AR, BFFTLASSO 44> hs-CRP. LDH., CK. LNR, 68k, BHA
o ﬁﬂlﬁﬁxﬂ%ﬂﬁﬁxﬂimxﬁ BiE NMERH 2R logistic FIHAHT, 45538 BniX 6 P E g%
K, FHREEEAE, AZE N0, AGIE SMPPRHEENI T (P<0.05), L33,

%3 SMPPHIZ[EZ logistic BT 45 R

Sl Nk B SE Waldy? P OR 95%CI

gy —6.054 0.703 74.134 <0.001 0.002

il A 2 0 B =0, AR = 1.606 0.410 15.331 <0.001 4.981 2.230~11.126
RARBTH (d) RSy 0.601 0.064 87.787 <0.001 1.824 1.609~2.069
hs-CRP (mg/L) LA 0.022 0.006 13.861 <0.001 1.022 1.011~1.034
LDH (U/L) AR 0.004 0.002 4.200 0.040 1.004 1.001~1.007
CK (U/L) S 0.005 0.002 5.803 0.016 1.005 1.001~1.009
LNR RSy 0.117 0.053 4.983 0.026 1.124 1.014~1.246

e [hs-CRP] MBLC /UMM ; [LDH] FLRABLER; [CK] JJUMMEE; [LNR] RELANN/ R A 4Ll

2.3 SMPP Fill#& 8 fy & 303 U/L, CK A 102 U/L K LNR &2, 455 f5im A
DL 6 AT R R A R IR 5N LRI, PRI RIS AR O 154 . 3343 . 34F. 64r.
W 1, NP2 . nMPP BILIGERER: 40 F 255, %L RAR 53R 63 43, XF N T i
AR RIN6d, hs-CRPH 15me/L, LDHN  SMPP KA MIHEE H70.786.
S T S DU S SIS SO S SO S D
W S8 (Consolidation)

Pulmonary imaging o »
Y IMAgINg 17 B (Patchy opacities)

JHARHE (d)

Fever duration (d) 0 2 4 6 8 10 12 14 16 18

I C N (mg/L) ———————
hs-CRP (mg/L) O 20 40 60 80 100 140 180 220 260

FLARL ARG (U/L)

Lactate dehydrogenase (U/1,) 150 300 450 600 750

UmERE (UL) gy

T |
Creatine kinase (U/1) 0 100 300 500 700 900

TR A/ PR A L

Lymphocyte-to-neutrophil ratio

=]
S :

Total points

T ; o : ;
Predicted probability - : {

E1 5% LT ILE SMPP #FI4E AR e A5 F000 PR 1~ 5 Tt A b R B 3 BN D AR 93, AR
JRFEERST, BT XN A TN I S SMPP B 2 HE AR

2.4 FRNEEBIRLRETEM T 25 3 5 S bR g B 2 e — EohE g i (E3)
ROC &b s, AHFFEHEEST A SMPP Tl Spiegelhalter Z K656 4 /R F0 25 R i vk R 4 (2=
PRI AUC 4 0.862 (95%CI: 0.824~0.900), REEK  -1.009, P=0.313). PSR, FATE R
FE N 85.8% , ¥EFFENTIA% . Bootstrap VERIES.  (HHEZR K 0.75%~100% (78 Bl P 5001 SMPP B4+ 35
N AUC H0.862 (95%CI: 0.825~0.899), UilMAl  hRigm (F4),
REERL (F2). KHEMZ P TR, %
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— FfllZk Bias-corrected
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Predicted probability

E3 TR p R A i 2
B, RYIPNRBTR AR

M 2 5 BAR LA 5 B2

MK Predictive model
B Al
E None

kA
Net benefit
o
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T
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i R R
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B4 FURBAORRHMEST  BORLIRITH R
JLA L TSI, Hefias s 1 OREERR R A G
JUHEZ T T, XA B R Bk 6 s 20 (A2 BRI A
[ RS LT B 3 i o AR RUAE R (BRI 0.75 % ~100 9% (93
PRSI BT il 4 S S AR 58 AR 3 A R A

W s SR AR R A i A LR EBWE
I, 2254 LT LB RN A AR R, i
HIH MP- G Bk A 1 MBI A7 AR 558 o AR 9
R EFERENE, BA RIS W 0 N
WA SAR SRR, 8 A Rk 2 b 5 W U7 fig
I, 3R 29 SMPP B BRIRcRE . R4S
H A R SE B rp 2 4 & 2 Fh AL Wb 5 W PR A B
53 —F K 4 A FH - F 0 fili 42 1 S T, (H
AR R AE B 18 PN 22 355 1 O AT AR TRy
PR, R G UE B A A T A T R G A
BT ERIGRBE, 8575 % LUF MPP L 4E%L
W CELFEIG R AR | I AL TR T8 bR B 15 2 R
TEAE) TR ELAT E B I RN
AT Z T BN, 765 % LIF MPP JLE
i, AE SMPP 2 Fll SMPP 2l ili AR 2 e B (S24F
EHB)) . KIEFK . hs-CRP, LDH. CK & LNR
LI LR E R E 2R, ZH K logistic [F11H
SYMTIRIE R, X EEH 2k SMPP & A (52 I R 2
hs-CRP 7EEYL 5 4~6 h PITVE TH R, A 250 L
TR JE S N3 5 LDHAE N 12 A1 T4 tH 21 3%
B R A, R I v e B T R T S Al S
B o MERA: BRAZ A BE 0T, e I AR A K S
3o FEE TG P S RE L N R AF AR, 1 MP R 5| &
49 i 7 Js 95 S R ) o 9 PRI, o M s A5 2
KA 22 ] FEWT 2 5 10 B & B AF P 5 2% BE 5
WEAF 93 42 7R 3 4 TG BRoXt SMPP A5 R 4 1) T 0
Wl 2, ARSI S 2 8. EREENE,
CKAE A A 845 O br & W 7E )L 7 SMPP Tl o A9 2%
REAFAEGIL 2, AIBE S FoE b rh AR AR S
PE . RER B B 25 S ORI R TR . LNR A&
S WA E — RAE SR R M R B AR AR, TE AR5
H LTI 1) 5 R SR RGE Y M. XATRE S
A ILE AR B AR G AT sR g A
MZ 55 UL, HAeagE R ae I Es, hik
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o7 200 FRL 358 5 R 4B R IR L R A SR MPAE T
T 94K EEL A L PR MU 114 S 2 86 B AR = A 5 | ke
TR WEET SR T, EREE RN
I EL AR s 2, SECLNR FEAR ., 15 % LA L
B SN BE A Es T R T R A 3 i
L R 00 T R e s v R 5 | R )k AT
FAT AR SERLAR 2, (A et b 40 i 2 X R
SECLNR Fh o G R R ARAR Y 22 A
FERE . B2, ARWFFEET LA 7 A
PR HLA — 52 A BEE FE Al o ARRIFFT A 2k Y T R
TFAIXT A, HW RRAE N . AU .
IO 25 e R 0 e S 2 AN HE B, DA MR A (AR T A
LG o —FE bR U B A . ASBIHY LB 2k BT R
LA Ge s R H N B M. tb4h, AR AUC
>0.8, RIE N 858%, FEHIE N T7.4%, FWH
[X 4 SMPP B fE 1 KLAf- . F i il £k 5 AR 2k 42T
PB4 SMPP AR 5 52 & A R HLAT KA
) —3tk . dE— 2P R i & pr R, AT
v 1Y) (B ABE 290 [B] PN B B 4Rt R A PR R 2 o
M, BIR AR TINAL R AT

A8 EE ST B FAR A 1 AUC 0 0.862, 5[
I EES i Rl i E= I S < i7) /RS L N T TRTAZN
TR (1) F8RnT Ktk Frikdsbrds ik
JZBET7HURG B BRI I B 2 AN 2 S
PRATI TR K (2) AR, RBRE S S LIF
NBE, THBRIRA TR R WA ; (3) 24
JEREG . AR ESECL IS5 - D AR K 5 T
filis (4) BAEMESEM: . febrfluE N2, aT4ETHIG
RS &

A FEAFELL T RIBRYE . e, s [l
PRI AT e S BOE R T, FEAS IR/ HEl = Ak
TRUIE, RS ISAMENE; HOR, RN
RORMERREE N D- R IR R N A e, TR
JE ST IRRIIEYE . 2 . KREEARIFSE, 45401
e E ARG 2 E SR, AR TS B
PE I AR A H

R LRTHR, ARWFFREM, BT EAR
P (SRR B . KK . hs-CRP, LDH, CK
K LNR 6 T3 Fi i P54 g A A 0 mT LAAT 30 T 5 %7
DL L SMPP () 5L 350

TE& TR B0 B i T8I E . 247,
wXBEEF; AHA G THRERE. EE; AR,
KRR A FTAARIEF . BB
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