Med J Chin PLA, Vol. $1, No. 5, May 28, 2026

[ZR Ty

4

2011 — 2024 £ 55 fH 7 Pl & R AR AT PR R B 2 5L R o7 F
TATIR AL 5 B

EHE, RET, RER, BHN, HER, RERT, AR, £, KA

THRHTT D E B E G R, R 4730005 * EEASE KeR SRR R A B R A S A R, BV 200025
g PV 2E BB S S 240, WRIrEFH 473061

[FESES] RS63.1 [ EiRERD] A [DOI] 10.11855/j.issn.0577-7402.0253.2026.0402

[FHA]  ASCHTA VR P TR 25 i 5

[BIAARX] HiEE, 2E, BAA, 5. 2011—2024 45 BHT i S SR GAT SO (1 HE N7 K 43T IRA TR AR AT (], U2 B
Z3%, 2026, S1(5): 675-683.

[WFEHHE] 2025-02-18 [RABH] 2025-12-01 [EZ&BHHA] 2026-04-02

(FEE] BH 5rHreg FETT N 58 S5 (MP) YL AT Y . 7 R 22 e SR MP AR S S HE LB L, NI IR SE 5=
MP KGN BE S REAG TR TS B AR I . Frik Il BiMEcE 2011 4F 1 H —2024 4% 3 H m BH T O EEBEIIA Y 117 382 I 5E ML)
MP Y 85 1 MP REIECE , 43 HT MP R AT AL T Z0AREE . SCR R ke 22 5. BT RIB S I RIF 3 5
BT, R FH ARIMA B AL S50 2 A6 MP-TgM BH P A T A, ARFEHIA PR e it DU B e N (BIC) , TR ESRcA 1)
MP Y TR, 38 i 55 [ GenBank £ A REUMP J3 51, 2 8 MP JFURIARAESS 70 B MR ER R 2 11 (P1) X AR B AL IR0k
THRAEAE ST, ER 2011 —20244F, FEFHT MPERYLFRATRFZEAFTE ;5 2011 —2019 4F MP Uy 5 HABNE I 2295 I A58
B AWAT, 2020—2022 45 MP i fT o ETHEY, 12023 —2024 4 MP AT BL7EGH 15 AV IRA AT, MP gL
BE AL E . MPXT RN ERSPUE RV 25 S TS —8, 2 “PIRE”, FIit2i3R>80%, LL2024 45
2RI, TG 28AEHK H A2063G s . Tt it PCREAT— I vk 4G D e e i MP-DNA HLA B 5 % IRA R
PARIDI MPIAV 2 ., <14 % B F IR G B A MP-Z B BRBE . MP-Su9 5 . MP-RIl R 7E . MP-5 MU
MP-IRIREE . T B et MP S AR T S ARIMA(2, 1, 3)(0, 1, 1),, WUKER ., 5MPJEEIMAEL, MPP1E
KRR, BT YA TAORER A MP P1-IR . 4538 B P T MP SRR T 5 MP I PRAG S R P A% IR 1
IgM AR A A HE  MP = i 245 5 A TR A B AR ATURE 1 S AN A 25 A PR A

(IR MR EMR; WATASE; SCRE A

Establishment of a prediction model for Mycoplasma pneumoniae epidemic and analysis of molecular
epidemiological characteristics in Nanyang from 2011 to 2024
Wang Hai—Xial, Wu Yuel*, Zhao Ying—Yingl, Feng Yang—Fanl, Du Wei—Pengl, Zhang Shu—LinZ*, Zhou Hong—Bing3, Gong
Hao', Chai Sen'

'Department of Laboratory Medicine, Nanyang Central Hospital, Nanyang, Henan 473000, China

*Department of Immunology and Microbiology, School of Basic Medical Sciences, Shanghai Jiao Tong University, Shanghai, 200025, China

*School of Mathematics and Statistics, Nanyang Normal University, Nanyang, Henan 473061, China

"Corresponding author. Wu Yue, E-mail: wuyuetop@163.com; Zhang Shu-Lin, E-mail: shulinzhang@sjtu.edu.cn

This work was supported by the National Key Research and Development Program Project (2023YFE0199200), and the Nanyang City
Key Scientific Research Project (KJGG091)

[Abstract] Objective To analyze the epidemic trend, etiological characteristics, and genetic variation and evolution of

Mycoplasma pneumoniae (MP) in Nanyang, thereby providing evidence for the assessment of clinical laboratory MP detection
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capabilities and epidemic prevention and control. Methods Retrospective collection was performed on MP detection data from
117,382 febrile patients admitted to Nanyang Central Hospital from January 2011 to March 2024. The epidemiological
characteristics, drug resistance trends, and methodological differences in laboratory detection of MP infection were analyzed. Based
on time-series analysis in R language, the ARIMA model was used to model the positive rate of laboratory-detected MP-IgM, and the
optimal prediction model for MP infection was screened according to the Bayesian Information Criterion (BIC) of goodness-of-fit
statistics. MP sequences were obtained from the GenBank database of the United States, and the adhesion protein (P1) region of each
isolate was intercepted with reference to the MP prototype strain to construct a phylogenetic tree and perform genetic variation
analysis. Results MP infection remained continuously epidemic in Nanyang from 2011 to 2024. From 2011 to 2019, MP infection
occurred alternately or concurrently with other respiratory pathogens; from 2020 to 2022, MP showed a single epidemic with an
upward trend; while from 2023 to 2024, mixed epidemics of MP and influenza A virus (IAV) were observed. Preschool children
accounted for the majority of MP-infected patients. The resistance to macrolide antibiotics in MP was consistent with the epidemic
trend, showing a wave pattern, with an average resistance rate exceeding 80%, peaking in 2024. All resistance mutations were located
at the A2063G locus. Fluorescent quantitative PCR and Sanger sequencing (first-generation sequencing) showed significant
advantages in detecting MP-DNA from bronchoalveolar lavage fluid. MP-IAV was the most common type of mixed infection. In
patients under 14 years old, other mixed infections also included MP-influenza B virus, MP-rhinovirus, MP-parainfluenza virus, MP-
respiratory syncytial virus, and MP-adenovirus. The optimal MP infection prediction model was screened as ARIMA (2, 1,3) (0,1, 1) ,,
which exhibited high predictive accuracy. Compared with the MP prototype strain, MP P1 had undergone varying degrees of
evolution, and the current prevalent genotype in Nanyang was MP P1 type II. Conclusions MP infection is continuously prevalent

in Nanyang. Combined detection of nucleic acid and IgM is reasonable for clinical MP testing. The high drug resistance rate and high

mixed infection rate of MP necessitate widespread vaccination and rational use of clinical antibiotics.
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