10 PidbZaE et 2026 4E 9 0 45413 45 5

K ER R B 38 25 WD it 245 il 28 = TR 4 B 3 2B L 1R N 22 RUBE: Y Tl 55 9 iy

FOMFHR EEG HEY
IR -E N REE B LR, X8I 450000

WE:BH 54 KR NEE S Y658 K LR KM X (macrolide-resistant Mycoplasma pneumoniae pneumonia, MR-MPP) % JL
AEEREG YR E . HMEINKBERFRIE, Fik AN2022F 12 A—20244F7 A KR % J7 69 3196 K 2R A Bs £ 2 4wt 25
MPP #£IUAE A B 75T 5 R AR R 7: 3 69 Yot o A DI %k 42 (2234 ) Fn B3 45 (96 4] ) . Fo b DI 5 AR s tr Dk B o 4 dE T 40.(1494))
FoF g (7440, KA Logistic B )3 447 if & K 2R A 85 £ 25 4 at 25 MPP B )Lt mZ 0 % B % ;% A R &4 P 49 nomogram
B3 5 & B 25 ROC W £ 3R E 4R X 5 £, R A Hosmer-Lemeshow # 3 Fo A2 4 W 25 5 A7 42 A LA B Fo 0 B2 R R 6 R ok
R E ARG KA A, R FiE 4 & %P3 5 (pediatric critical illness score, PCIS& T aE Tz 40, & Hoat 8] =7 d Ax
e Bt 18 =7 d, A B ok g2 Ak & e Ae D- = J 4k LC- BB & & (C-reactive protein, CRP) , 5L BL £ B4 (lactate dehydrogenase, LDH)
RFH & TETRAG/ A A H 7.894.17.094,.17.214.15.894.8.006.7.988.7.544, ¥ P<C0.05), PCIS# 5 & ot ] A2 % aF
18] AR SRR AR (D-= R AR C-R & @ (C-reactive protein, CRP) , $UB& Bt &8 (lactate dehydrogenose, LDH) ¥ % X 21 1 Bis 3£ 25 4 it
% MPP ZBILmtEm T HvmBE £ (P<0.05), MNAEARKBIEELREF,ROCHL P8 AUC 4 0.963 (95% CI: 0.941~0.986)
0.959 (95% CI: 0.936~0.981) , 4 % # & 4 /£ 4 % . Hosmer-Lemeshow #1 & £ JE # B =7.202, P=0.515; y—4.428, P—
0817 . A E WM& Z2-REXBEASH RN BAE BAGMESERREERS. GARERRBEXI T, £ KKEBEAHEE0.03~
09789 B W, 3 X E MBS REH T AR TRRARAR TG R, Fit AHHRETPCISHFS A AR E ALK
8] M SR R \D-=J 4K (CRP.LDH #2269 9 &K B AL AL, £ A 3R I 4E 7 277 7T A 2T MR-MPP % U s B n & R,
KBER:RAABEADASE; WX LRE: B BB X 914 H; #4

DOI1:10.3969/j.issn.1004-2407.2026.05.002

CSTR:32412.14.2026.05.002

RESES RIS  XEARESD:A  XEHS:1004-2407(2026)05-0010-09

Prediction and evaluation of risk factors for disease progression in children with

macrolide-resistant Mycoplasma pneumoniae pneumonia

ZHUO Yue, LI Hongju, LOU Junwei, YANG Jinxue’
Department of Pediatrics, the Seventh People’s Hospital of Zhengzhou, Zhengzhou 450000, China

Abstract: Objective To identify risk factors for disease progression in children with macrolide-resistant Mycoplasma pneumoniae
pneumonia (MR-MPP), and to develop and validate a predictive nomogram model. Methods A total of 319 children diagnosed with
MR-MPP at our hospital between December 2022 and July 2024 were enrolled and randomly divided into a training cohort (n=223)
and a validation cohort (z=96) at a 7: 3 ratio. Within the training cohort, patients were further classified into a non-severe group (n=
149) and a severe group (n=74) based on clinical progression. Univariate and multivariate logistic regression analyses were used to
screen independent predictors of disease aggravation. A nomogram was constructed using the nomogram function in R software.
Model performance was evaluated by the area under the receiver operating characteristic curve (AUC), Hosmer-Lemeshow goodness-
of-fit test, calibration plots. and decision curve analysis (DCA) for clinical net benefit. Results The pediatric critical illness score
(PCIS) of the severe group was lower than that of the non severe group. and the proportion of patients with fever time =7 days,
duration of fever =7 days, and extrapulmonary symptoms, as well as the levels of D-dimer, CRP, and LDH. were higher in the
severe group than in the non severe group (¢/)*=7.894, 17.094, 17.214, 15.894, 8.006, 7.988, 7.544; all P<<0.05). PCIS
score, duration of fever, length of hospital stay, extrapulmonary symptoms, D-dimer, CRP, LDH were all influencing factors for
the aggravation of MPP in children with macrolide drug resistance (P<Z0.05). The nomogram achieved high discriminative ability,
with AUCs of 0.963 (95% CI: 0.941—0.986) in the training cohort and 0.959 (95% CI. 0.936—0.981) in the validation cohort.
Hosmer-Lemeshow tests showed good calibration (y*=7.202, P=0.515; y*=4.428, P=0.817) , and calibration curves closely

followed the ideal 45° line. Decision curve analysis demonstrated that the nomogram provided greater clinical net benefit than treat-all
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or treat-none strategies across a wide threshold probability range (0.03—0.97). Conclusion This study constructed a column chart

model based on PCIS score, fever duration, length of hospital stay. extrapulmonary symptoms, D-dimer, CRP, and LDH. The

internal validation showed that it can effectively predict the risk of disease progression in MR-MPP children.

Key words: macrolide resistance; Mycoplasma pneumoniae; disease severity; influencing factors; nomogram; model
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Tab. 1 Comparison of clinical baseline data between training cohort and validation cohort (z=+s)
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EiEg Y54 (n=223) B UEEE (2n=96) i/t P
/% 6.124+1.25 6.17+1.31 0.323 0.747
BMI/(kg-m ?) 16.9343.52 16.87+4. 20 0.132 0.895
P51 /1 (%) 1.705 0.192
] 110(49. 33) 55(57.29)
S 113(50.67) 41(42.71)
R/ BIC%) 0.387 0.534
BA 113(50.67) 45(46.88)
A 110(49. 33) 51(53.13)
PCIS/ 4y 94.63+10.18 95.25410. 70 0.491 0.624
AR/ () 0.616 0.433
<7d 165(73.99) 75(78.13)
=7d 58(26.01) 21(21.82)
bt 2 A E <295 %6 /(%) 31(13.90) 9(9.38) 1.254 0.263
H B /461 ( 26 ) 17(7.62) 13(13.54) 2.759 0.097
A3 B s 1] /4310 ( 6 0.803 0.370
<7d 125(56. 05) 59(61.46)
=7d 98(43.95) 37(38.54)
Jiti & AR /4 (%6 ) 72(32.29) 39(40.63) 2.056 0.152
AR A /B (%)
Jiti A 5K 9(4.04) 7(7.29) 1.493 0.222
[i) Jo 4 e A 35(15.70) 11(11.46) 0.976 0.323
5B /R R T 5 35(15.70) 19(19.79) 0. 801 0.371
ROIR R 79(35.43) 28(29.17) 1.180 0.277
il 51 A% 21(9.42) 11(11.46) 0.310 0.578
e pes AR 14(6.28) 12(12.50) 3. 470 0.062
D-— & /(mg-L ") 0.7040.16 0.7240.17 1.005 0.316
ALT/(U-L™Y) 16.1143.35 16.304-3. 42 0.462 0.645
AST/(U-L™") 25.365.02 24.8144.79 0.910 0. 364
CRP/(mg-L 1) 14.64+4.38 14.99+4.65 0.642 0.521
PCT/(ng-mL ') 0.3040.07 0.294-0.08 1.120 0.264
LDH/(U-L™) 290.08+57. 16 302. 11+54. 72 1.746 0.082
WBC/(X10°-L 1) 6.97+2.10 6.84+2.23 0.498 0.619
PLT/(X10°-L 1) 312.08+-86.46 330.97+76.48 1.851 0.065
Hb/(g-L™") 124.46+20. 96 122.58+23. 74 0.705 0.481
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Tab. 2 Univariate analysis of risk factors for disease aggravation in children with MR-MPP (=)
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AST/(U-L™") 24.98+4.81 26.124+5.59 1.578 0.116
CRP/(mg-L 1) 12.9744.16 18.01+4.95 7.988 <<0.001
PCT/(ng-mL 1) 0.3040.06 0.31+0.08 1.045 0.297
LDH/(U-L™Y 271.464-50. 37 327.56+55.98 7.544 <20.001
WBC/(X10"-L ") 6.9142.04 7.10+2.25 0.633 0.528
PLT/(X10°LY) 309.72+85.91 316.83+92. 44 0.567 0.571
Hb/(g-L™") 125.76420. 94 121.85+22.63 1.278 0.203
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Tab. 3 Variable assignment table for logistic regression analysis
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Tab. 4 Multivariate logistic regression analysis of risk factors for disease aggravation in children with MR-MPP

AL S 8 SE Wald OR 95%CI P
PCIS —0.098 0.035 7.63 0.907 0.846~0.972 0. 006
KA [A] 1.181 0.59% 3. 950 3. 257 1.016~10. 436 0.047
A3 B b5} [A] 1.144 0. 556 4.229 3.139 1.055~9.337 0. 040
il 1 R 1.583 0.590 7.189 4.868 1.531~15.482 0.007
D-— Rk 6.565 1.828 12.898 10. 042 5.734~18. 047 <Z0.001
CRP 0.341 0.069 24.543 1.407 1.229~1.610 <0.001
LDH 0.023 0. 006 16.998 1.023 1.012~1.035 <Z0.001
o —10.093 4.334 5.423 <Z0.001 — 0.020
e — RN TOXF I 95 %6 B A X Ja] .
SHI 0 10 20 30 20 50 60 70 %0 9% 100
pels 110 100 95 90 85 80 75 70 65
D-— ik 02 03 04 05 06 08 09 10 11 12 13 14
CRP L L L 1 L L L I L L I i
0 2 4 6 8 12 14 16 18 20 22 24 26 28
LDH L L - -
100 150 200 300 350 400 450
=7 d
i $IE} ] —
Hé =7d
{1 B st ]
<7d "
Hifi & =t 2
x
JI:I\)}} L 1 1 1 .J 1 1 i L " 1 1 n 1
0 20 40 60 80 120 140 160 180 200 220 240 260 280
R i ; i ; ; i i i i
E2 e SUTHIIEN AF =i % & 5 0 2 n 6 3
T 4 :

0.1
E1 MR-MPP £ L% 1ENE K 5 £ B Fnl & s

0.6 0.9

Fig. 1 Nomogram prediction model for disease aggravation risk in children with MR-MPP
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Fig. 2 ROC curves of nomogram model in training cohort (A) and validation cohort (B) for predicting disease aggravation in children

with MR-MPP
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Fig. 3 Bias-corrected calibration curves of nomogram model in training cohort (A) and validation cohort (B) for predicting disease

aggravation in children with MR-MPP
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Fig. 4 Decision curve analysis of nomogram model for predicting
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