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Fig. 1 Distribution chart of MPP onset months (A) and age (B) of onset

The x-axis labels in Fig. A are displayed at intervals.
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A FAE LA 41 1M1 21 25 A (hemoglobin, Hb) 7K F
JE AR RS AR A (P<0. 01) o HLAE S8 A8 2 FL IR I &
fiff (lactate dehydrogenase, LDH) /& T JF #4E 41 (52
AR ) o JEEAE AR SE AR A C- AR (e-
reactive protein, CRP) F¢fik. 2484 (i /AE HAE )
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. S (FAE/AREAE ) A2 3R H G (immuno-
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F1 —RAB(%), M(P,., P)]

Tab. 1 General data [n(%). M(P,,, P,,)]
Sex (male/ Age Coinfection Length of stay

Group Comorbidities

female) (year) Bacteria Virus Chlamydia (day)
Severe Consolidation 129/124 6(4,8)™" 30(11.9)% 7(2.8)  63(24.9)4% 1(0. 4) 7(5,8)"44
Severe Non-Consolidation 73/45 4(2,7"4 24(20.3)4 5(4.2)  23(19.5) 0(0.0) 6(5,8)*
Non-Severe Consolidation 200/193 6(4,8"4 35(8.9)™ 17(4.3)%  60(15.3)* 0(0.0) 6(5,8)*
Non-Severe Non-Consolidation 687/603 3(2,6)" 247(3.6)" 21(1.6)% 190(14.7)* 3(0.2) 6(4,7)"
7 value 4. 869 202. 755 28.398 11. 150 17. 187 - 96. 442
P value 0.182 <0. 001 <0. 001 0. 009 <0. 001 0. 655 <0. 001

Comorbidities were defined as the presence of other diseases hesides the current pneumonia episode , including rhinitis, sinusitis, asthma, anemia,
epilepsy, cerebral palsy, and congenital heart disease; Detected bacteria included Streptococcus pneumoniae, Haemophilus influenzae, Moraxella
catarrhalis,, Staphylococcus epidermidis, etc; Detected viruses included rhinovirus, metapneumovirus, parainfluenza virus, influenza A/B virus,
adenovirus, respiratory syncytial virus (RSV) , coronavirus, bocavirus, etc; *P < 0.05 vs severe consolidation group; P < 0.05 vs severe non-

consolidation group; 4P < 0. 05 vs non-severe consolidation group; “P < 0. 05 vs non-severe non-consolidation group.

®2 ER AT RIERE (%), M(P,, P)]

Tab. 2 Symptoms, signs, treatment, and complications [n(%), M(P,, P,;)]

Severe non- Non-severe Non-severe non-

Variables Severe consolidation Zly? value P value
consolidation consolidation consolidation
Duration of fever (day) 8(6,11)"44 6(2,9)" 7(6,9)* 6(3,8)" 124.2 <0. 001
Duration of cough (day) 13(11,16) 13(11,17) 12(11,15) 12(10,16) 3.5 0. 326
Crackles 118(46.6) 69(58.5)4 166(42.2)" 637(49.4) 1.5 0. 009
Wheezes 26(10.3)™ 39(33.1)"4 31(7.9)™ 226(17.5)*4 53.9 <0.001
Decreased breath sounds 34(13.4)"A% 2(1.7)*% 29(7.4)% 13(1.0)%A 89.5 <0. 001
Prehospital antibiotic 237(93.7)"" 100(84.7)*4 373(94.9)°% 1 114(86.4)* 30.5 <0. 001
Glucocorticoids 131(51.8)4% 51(43.2)% 159(40.5)™ 348(27.0)%4 76. 1 <0.001
Bronchoscope 165(65.2)"* 38(32.2)% 218(55.5)"% 194(15.0)"4 409. 1 <0. 001
Plastic bronchitis 24(9.5)" 7(5.9)% 16(4.1)4 16(1.2)"4 46.3 <0. 001

Prehospital antibiotic use was defined as any history of oral or intravenous antibiotic administration within 5 days prior to hospital admission; *P <
0. 05 vs severe consolidation group; “P < 0. 05 vs severe non-consolidation group; “P < 0. 05 vs non-severe consolidation group; “P < 0. 05 vs non-

severe non-consolidation group.
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Tab. 3 Laboratory tests [ M(P,,, P,,)]

Severe Non—severe
Laboratory tests Severe consolidation Non-severe consolidation Z value P value
non-consolidation non-consolidation
WBC (10°/L) 7.4(5.5,9.3) 8.2(6.0,10.8)* 6.9(5.5,9.3)™ 7.7(6.0,9.9)* 26.6  <0.001
Neutrophil (10°/1.) 4.3(3.1,5.9)% 4.7(3.4,6.6)% 4.0(3.0,5.8)% 3.6(2.4,5.3)"4 48.3  <0.001
Lymphocyte ( 10°/L.) 2.1(1.4,2.9)% 2.4(1.7,3.2)° 2.1(1.6,3.0)° 3.0(2.2,4.4)"4 222.9  <0.001
NLR 2.2(1.4,3.2)% 1.8(1.2,3.6)° 1.9(1.3,2.7)% 1.2(0.6,2.1)%4 222.8  <0.001
RBC(10'%/1.) 4.4(4.1,4.7)4 4.5(4.2,4.7) 4.5(4.2,4.8)" 4.5(4.3,4.8)" 21.8  <0.001
Hb(g/L) 124(117,130) 124(116,131) 126(119,131)% 124(117,130) 4 10. 1 0.017
PLT(10°/L) 322(257,393) 329(266,378) 307(242,382) 318(255,395) 7.1 0. 068
IgG (g/L) 9.6(8.3,10.9)™ 8.4(6.5,9.8)* 9.3(7.7,10.7)" 8.5(7.0,10.3)** 55.8  0.005
IgA (g/L) 1.2(0.9,1.8)™" 0.8(0.4,1.4)" 1.3(0.8,1.7)™" 0.9(0.5,1.3)" 120.1  <0.001
IeM(g/L) 1.3(1.0,1.8)"4 1.2(0.9,1.4)* 1.2(1.0,1.6)* 1.2(1.0,1.6) 12.3 0. 006
IgE (mIU/mL) 89(42,224) 103(42,213) 88(38,217) 73(33,184) 9.1 0.028
CRP (mg/L) 13.6(5.4,27.2)% 11.0(4.2,24.1)% 12.9(4.2,25.1)% 6.2(1.6,14.8)*4  121.4  <0.001
PCT (ng/mL.) 0.08(0.05,0.18)%  0.08(0.05,0.20) 0.07(0.05,0.15)%  0.06(0.05,0.13)**  34.5  <0.001
LDH (U/L) 331(283,409)4% 307(272,372) 305(261,355)" 306(265,352)" 21.9  <0.001

#P < 0. 05 vs severe consolidation group; P < 0. 05 vs severe non-consolidation group; 4P < 0. 05 vs non-severe consolidation group; “P < 0. 05 vs

non-severe non-consolidation group.
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Fig. 2 Forest plots of multivariate regression analysis for factors associated with SMPP (A), pulmonary

consolidation in NSMPP (B), progression to severe pneumonia in MPP patients with pulmonary

consolidation (C) and (D) progression to severe pneumonia in MPP patients without consolidation

F4 MPPIREEREL TR RIEZE ST

Tab.4 Analysis of risk factors for severe consolidative pneumonia caused by MPP

Variables B SE Wald P value OR value 95% CI AUC
Age 0.09 0.029 9.36 0. 002 1.092 1.03-1.16 0.63
Length of stay 0.12 0.032 13. 60 <0. 001 1.127 1.06-1. 20 0. 60
Duration of fever 0.04 0.015 7.14 0. 008 1.042 1.01-1.07 0.65
Decreased breath sounds 1.67 0.273 37.47 <0. 001 5.331 3.12-9. 11 0.56
Viral infection 0.50 0. 183 7.43 0. 006 1. 649 1.15-2.36 0.55
LDH <0.01 0.001 19.32 <0. 001 1. 003 1.00-1. 00 0.59
NLR 0.09 0.036 6.27 0.012 1. 095 1.02-1. 18 0.68
RBC -0. 54 0. 147 13.54 <0. 001 0.582 0.44-0.78 0. 42
IgG 0.08 0. 031 5.80 0.016 1.078 1.01-1. 15 0. 60
Constant -0.94 0. 836 1.27 0.260 0.390

38. 18%~72. 25% IX [A] , 22 5% M fE S a7 A
A R Ky J7vEA G o 10 Fu et al /78 78 L X
K 8 ) N — 4R ¥ (targeted Next-Generation Se-

quencing, INGS) A S 45 il v VE DR, 38 T 5
K 72.25% WIR G R GF , dE— 2oy T R EE
AR 2 2 K 2R (24. 9% ) 3 TR T AR E 4L (52
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IR, S E AYIE R R IAH K, 5 Yang et al'™
S —8 ARHR, ARG E R NBER
25y 2 R R SR ERIRYT, A SRR
T EE i 98 RS ARE R , 7R s B [R) AH E AR
FTRE IR  (HHBARDLE A Fr I

A 5% 22 AR T SMPP it R 32 JF A it 48 £
S (1) e 6 PR 28 A 5 T A AR A o, 2RO YA
B I 53 A AR A B R ™ R R IR A R
W, W i S AR A S AR FE KU OGN B Bk =
AL T H . AWFFE S T3 F 482 — IR ™ &
JEERUAE B 10 5y IR R R L Ha7s T AS i X L MPP (1)1l
PRFFAE, IEBAHG T LR G e br . O B LTI
SR RO B I ST R DA A O R R
LDH>365. 5 U/L & CRP>32. 1 mg/L., JE5278 5 LIy
DR e AR B ek 2 AR S B >6. 5 d A
iR+ %3 \NLR>1. 084 K CRP>10. 29 mg/L I, i
NG HRE I A kA . Q) SEAR KA TV (FRE R
JL) Bl I W B AR B T A B R AR >4, 5 %
FBERt>5. 5 d K EFK>4. 5 d .NLR>1. 08 .CRP>
9.5 mg/L.IgA>1. 09 g/L. } IgE>53. 5 mIU/mL,

AHFFEIE 1 2 054 1] MPP 5 LI 2 5550 07, B
T T MPP i35 5 1% 2% 2 85 I R ™ 5 R2 B 2 [A) A
RHR, IR A T SR — I IR 2 B 1Y) 2 240
R LT SRR ) DLR 2 2 A LR W - AT
B 1 5 T A5 1) BB LR SR A2 1R 2 i 5 R
H 90, 1 I S R LI AT 22 4l 2 A 0 (1 s
ke, X — 292y IR R LAk L MPP A
A R AL TR UE B 2 A0 HE . S8 T A9 Hrp
O [ BT ATE 9 o D A A 7 6 % Do S AR, T
eI 120 WL S, R A ZE AT RTIEME AR 5T, LA
FR AN T A A H X MPP (945 5 K H &AL, b
MPP (12 Wi 5 a7 S AL T A g i ds .

(1] A N RN B 5 T A R 2 DA 2% . LRl 4R Sl 42
BITAE R (2023 4F 1) L], T EA AR, 2023, 20 (3):
16-24. doi: 10. 3969/). issn. 2096-3327. 2023. 03. 003.

[1] National Health Commission of the People's Republic of China.

Guidelines for diagnosis and treatment of mycoplasma pneumonae

[10]

[11]

pneumonia in children (2023 Edition) [J]. Chin J Rational Drug
Use, 2023, 20 (3) : 16-24. doi: 10.3969/j. issn. 2096-
3327.2023. 03. 003.

Gao L W, Yin J, HuY H, et al. The epidemiology of paediatric
Mycoplasma pneumoniae pneumonia in North China: 2006 to 2016
[J]. Epidemiol Infect, 2019, 147: e192. doi: 10.1017/
50950268819000839.

Cho Y J, Han M S, Kim W S, et al. Correlation between chest
radiographic findings and clinical features in hospitalized children
with Mycoplasma pneumoniae pneumonia[J]. PLoS One, 2019,
14(8): €0219463. doi:10. 1371/journal. pone. 0219463.

Huang X, Gu H, Wu R, et al. Chest imaging classification in
Mycoplasma pnewmoniae pneumonia is associated with its clinical
features and outcomes [J]. Respir Med, 2024, 221: 107480.
doi:10. 1016/j. rmed. 2023. 107480.

T, T/ME, R SFRNIMPP L E HRCTSARFAHAE
K S iR G A i), P CT AT MRIASAR , 2025, 23
(1): 75-7. doi: 10. 3969/j. issn. 1672-5131. 2025. 01. 026.

Wang Y, Wang X W, Yuan S M. HRCT imaging characteristics
of schoolage children with MPP and relationship with pulmonary
function[J]. Chin J CT MRI, 2025, 23(1): 75-7. doi: 10. 3969/
j.issn. 1672-5131. 2025. 01. 026.

AR LR A P A A A LR R SRR R B 4y,
TR B HHE b LR 2 G 2y L FEAL X AR Il 48 4
HRAE R (2024 21T 1], hARJLRHIE 2024, 62(10) : 920-30.
doi: 10. 3760/cma. j. cn112140-20240728-00523.

Respiratory Group of the Pediatrics Branch of the Chinese
Medical Association, Editorial Committee of Chinese Journal of
Pediatrics, Pediatric Professional Committee of the China Medical
Education Association. Guidelines for the management of
community-acquired pneumonia in children (2024 revision) [J].
Chin J Pediatr, 2024, 62(10) : 920-30. doi: 10.3760/cma. j-
cn112140-20240728-00523.

Li L, Guo R, Zou Y, et al. Construction and validation of a
nomogram model to predict the severity of Mycoplasma
pneumoniae pneumonia in children [J]. J Inflamm Res, 2024,
17: 1183-91. doi: 10. 2147/JIR. S447569.

X /N U RE I 48 SR 98 K AR i fa B R 2R 434 ()],
o B 25 R, 2025, 23 (8) : 68-70. doi: 10. 15912/j.
issn. 1671-8194. 2025. 08. 020.

Liu M. Analysis of risk factors for severe Mycoplasma pneumonia
in children [J]. Guide China Med, 2025, 23(8) : 68-70. doi:
10. 15912/j. issn. 1671-8194. 2025. 08. 020.

Zhu Y, Luo Y, Li L, et al. Immune response plays a role in
Mycoplasma pneumoniae pneumonia [J]. Front Immunol, 2023,
14: 1189647. doi:10. 3389/fimmu. 2023. 1189647.

Zhao Q, Zhang T, Zhu B, et al. Increasing age affected
polymorphonuclear neutrophils in prognosis of Mycoplasma
pneumoniae pneumonia[.]] J Inflamm Res, 2021, 14: 3933-43.
doi: 10. 2147/JIR. S321656.

Mara A B, Gavitt T D, Tulman E R, et al. Vaccination with

Mycoplasma pneumoniae membrane lipoproteins induces IL-17A



M ERKFF®  Acta Universitatis Medicinalis Anhui 2026 Jan;61(1) - 81 -

driven neutrophilia that mediates Vaccine-Enhanced Disease[J]. doi:10. 1186/s12879-019-4426-0.

NPJ Vaccines, 2022, 7 (1) : 86. doi: 10. 1038/541541-022- [14] Fu C, Mo L, Feng Y, et al. Detection of Mycoplasma

00513-w. pneumoniae in hospitalized pediatric patients presenting with
[12] Yuan L, Diao M, Zhou L. Analysis of the characteristics of acute lower respiratory tract infections utilizing targeted next-

mixed infections with Mycoplasma pneumoniae in children [J]. generation sequencing [J]. Infection, 2025, 53 (4) : 1437-47.

Sci Rep, 2025, 15 (1) : 9414. doi: 10. 1038/s41598-025- doi: 10. 1007/s15010-024-02467-8.

94292-8. [15] Yang$S, LuS, Guo Y, etal. A comparative study of general and
[13] Zhao M C, Wang L, Qiu F Z, et al. Impact and clinical profiles severe Mycoplasma pneumoniae pneumonia in children[]J]. BMC

of Mycoplasma pneumoniae co-detection in childhood community- Infect Dis, 2024, 24 (1) : 449. doi: 10. 1186/s12879-024-

acquired pneumonia[J]. BMC Infect Dis, 2019, 19(1) : 835. 09340-x.

Clinical characteristics and risk factors of 2 054 cases of
mycoplasma pneumoniae pneumonia in children based on

imaging and clinical severity classification
Li Jiao"?, Zhou Jiantao', Ha Qingxu', Huo Shaohu', Ding Junli'*
(" Department of Pediatrics, The First Affiliated Hospital of Anhui Medical University , Hefei 230022 ;
* National Clinical Research Center of Respiratory Diseases , Beijing 100045)

Abstract Objective To investigate the clinical characteristics and risk factors of Mycoplasma pneumoniae pneu-
monia (MPP) in children based on a dual classification integrating imaging features and clinical severity. Meth-
ods Medical records of 2 054 pediatric patients with MPP were retrospectively analyzed. The cohort was stratified
into severe consolidation (n=253) , severe non-consolidation (n=118) , non-severe consolidation (n=393) , and
non-severe non-consolidation groups (n=1 290) based on clinical and radiological findings. Inter group data and
characteristics were compared and multiple regression analysis was conducted to construct a prediction model for se-
vere consolidation group. Results ~ Significant differences were observed among the groups in terms of age, dura-
tion of fever, length of hospital stay, presence of pulmonary rales, inflammatory markers [C-reactive protein
(CRP) and lactate dehydrogenase (LDH) ], the use of hormones, and bronchoscopic treatment (all P <0.05).
Compared with the severe non-consolidation group, non-severe consolidation group, and non-severe non-
consolidation group, children in severe consolidation group exhibited the longest duration of fever [8 (6, 11) days
vs6(2,9),7(6,9)and6 (3, 8) days, respectively] and the longest length of hospital stay [7(5,8) days vs 6
(5,8),6(5,8)and6 (4, 7) days, respectively]. They also had the highest incidence of reduced breath sounds
[34 cases (13.4%) vs 2 cases (1.7%) , 29 cases (7.4%) and 13 cases (1.0%) , respectively] and a substan-
tially higher rate of coinfections, particularly viral infections [ 63 cases (24.9%) vs 23 cases (19.5%) , 60 cases
(15.3%) and 190 cases (14. 7%) , respectively ]. Multivariate analysis indicated that the independent risk factors
for severe MPP (SMPP) were age > 4.5 years, length of hospital stay > 6.5 days, reduced breath sounds,
neutrophil-to-lymphocyte ratio (NLR) > 1. 66, LDH > 370.5 U/L, CRP > 9.5 mg/L, and coinfection with vi-
ruses. Reduced breath sounds (OR =5.58, 95% CI: 2.45 - 12. 69) and coinfection with bacteria (OR = 3. 11,
95% CI: 1.43 - 6.75) were identified as the most significant risk factors for pulmonary consolidation in non-severe
MPP children. Additionally, reduced breath sounds, coinfection with viruses, LDH > 365.5 U/L, and CRP >
32. 1 mg/L were risk factors for severe pneumonia in children with pulmonary consolidation. For non-consolidation
MPP children, the presence of pulmonary dry rales (OR = 2.28, 95% CI: 1. 46 - 3. 56) was the primary indepen-
dent risk factor for the development of severe pneumonia. Conclusion The chest imaging findings of MPP are asso-
ciated with clinical severity, and the risk factor model constructed based on this imaging-clinical classification can

assist in achieving precise hierarchical diagnosis and treatment in clinical practice.
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