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Clinical characteristics and risk factors of 2054 cases of mycoplasma pneumoniae
pneumonia in children based on imaging and clinical severity classification
Li Jiao®, Zhou Jiantao?, Ha Qingxu!, Huo Shaohu?, Ding Junli*?

(Dept of Pediatrics, the First Affiliated Hospital of Anhui Medical University, Hefei 230022;?
Capital Medical University, China National Clinical Research Center of Respiratory Diseases,
Beijing 100045)

Abstract Objective To investigate the clinical characteristics and risk factors of Mycoplasma
pneumoniae pneumonia (MPP) based on a dual classification integrating imaging features and
clinical severity. Methods Medical records of 2054 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
severe consolidation group. Results Significant differences were observed among the groups in
terms of age, duration of fever, length of hospital stay, presence of pulmonary rales, inflammatory
markers (CRP, 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 with severe consolidation pneumonia caused by MPP exhibited
the longest duration of fever [8 (6, 11) days vs 6 (2, 9), 7 (6, 9) and 6 (3, 8) days, respectively] and
the longest length of hospital stay [7 (5, 8) days vs 6 (5, 8), 6 (5, 8) and 6 (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 substantially 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 viruses. 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
independent risk factor for the development of severe pneumonia. Conclusion The chest imaging
findings of MPP are associated 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.
Key words children; mycoplasma pneumoniae pneumonia; severe mycoplasma pneumoniae
pneumonia; imaging classification; pulmonary consolidation; co-infection; decreased breath
sounds
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Fig. 1 Distribution chart of MPP onset months (A) and age (B) of onset
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Tab. 1 General data [n(%), M(Pzs, P7s)]

Coinfection Length of
Group Sex (male/female) Age (year) Comorbidities
- ) B t

bacteria virus  Chlamydia stay (day)

severe consolidation 129/124 6(4,8)"" 30(11.9)" 7(2.8) 63(24.9*" 1(0.4) 7(5,8)™*"
severe non-consolidation 73/45 402,74 24(20.3)* 5(4.2)  23(19.5)  0(0.0) 6(5.8)"
non-severe consolidation 200/193 6(4,8"" 35(8.9)"" 17(43)"  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)*
Z/? 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




7F#: Comorbidities were defined as the presence of other diseases besides 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; “P < 0.05 vs non-severe consolidation group; P < 0.05 vs

non-severe non-consolidation group.
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Tab. 2 Symptoms, signs, treatment, and complications [n(%), M(P2s, P75)]

Variables severe severe non-severe non-severe Z/y? value P value

consolidation non-consolidation  consolidation ~ non-consolidation

Duration of fever (day) 8(6,11)*" 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) 35 0.326
Crackles 118(46.6) 69(58.5)* 166(42.2)" 637(49.4) 11.5 0.009
Wheezes 26(10.3)"" 39(33.1)4" 31(7.9)"" 226(17.5)** 53.9 <0.001
Decreased breath sounds 34(13.4)*" 2(1.7) 29(7.4)*" 13(1.0* 89.5 <0.001
Prehospital antibiotic 237(93.7)"" 100(84.7)* 373(94.9)" 1114(86.4)** 30.5 <0.001
Glucocorticoids 131(51.8)*" 51(43.2)" 159(40.5) 348(27.0)** 76.1 <0.001
bronchoscope 165(65.2)"" 38(32.2)** 218(55.5)"" 194(15.0* 409.1 <0.001

Plastic bronchitis 24(9.5)"" 7(5.9)" 16(4.1)" 16(1.2)** 46.3 <0.001




7 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(Pzs, P7s)]

Laboratory tests severe consolidation severe non-severe non-severe Z value P value
non-consolidation 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%/L) 43(3159)" 4.7(3.4,6.6)" 4.0(3.05.8)" 3.6(2.4,5.3)"* 48.3 <0.001
Lymphocyte(*10%/ 2.1(1.4,2.9)" 241.732)" 2.1(1.6,3.0)" 3.0(2.2,4.4)* 2229 <0.001
L)
NLR 22(1.432)" 1.8(1.2,3.6)" 1.9(1.3,2.7)" 1.2(0.6,2.1)"* 222.8 <0.001
RBC(*10%/L) 4.4(4.1,47)%" 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)* 101 0.017
PLT(*10%L) 322(257,393) 329(266,378) 307(242,382) 318(255,395) 7.1 0.068
19G(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

1gA(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



1gM(g/L) 1.3(1.0,1.8)* 1.2(0.9,1.4)* 1.2(1.0,1.6) 1.2(1.0,1.6) 12.3 0.006

IgE(mIU/mID> 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)""* 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)"* 345 <0.001
LDH(UIL) 331(283,409)* 307(272,372) 305(261,355)* 306(265,352)" 21.9 <0.001

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

Variables B SE Wald P value OR 95% ClI AUC

Age 0.09 0.029 9.36 0.002 1.092 1.03 1.155 0.63

Length of stay 0.12 0.032 13.60 <0.001 1.127 1.05 1201 0.60

Duration of fever 0.04 0.015 7.14 0.008 1.042 101 1073 0.65

Decreased breath 1.67 0.273 3747 <0.001 5.331 312 911 056

Viral infection 050 0183 743 0.006 1.649 115 2363 0.55

LDH <0.01 0.001 19.32 <0.001 1.003 1.00 1.004 0.59

NLR 0.09 0.036 6.27 0.012 1.095 1.02 1.176 0.68

RBC -0.54 0.147 1354  <0.001 0.582 043 0.777 042

1gG 0.08 0.031 5.80 0.016 1.078 1.01 1145 0.60
Constant -0.94 0.836 1.27 0.260 0.390

3 Wik
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A, $ERFR P FRAE MPP B i IR S 2k . IEAERIT AR, MPP I &AL 5 itk
L2t X 2 1) 328 S S 35 TRE 5GP, Zhao et altgE— 25 Fg H 4 4 R RESE Ik S2 00 22 J A% kL
4Hff2 (Polymorphonuclear neutrophil, PMN) 141 575, 5 MPP Filf5/H¢; Mara et all*!h,
RS/ v MR R P R AR I A . AR BEHEDN, ST REIE I R4E PMN T)ResEm MPP
BEFE . AWEF B EARI AR ZNLE], (EA 5 S A i — MR 4 i S IR AR R MPP K
TANLE AL 7 J7 1.

ABFFERS MP IRA R T on, TEAINIE L, JE 372 41 (18.19%) A H HoAthi



JEAk, DURFRERG: (16.4%) AT, HPRIRBIRRERNE N (5.4%) o & IFEGRIT
HAy SCRRHRE 1Y) 38.18%—72.25%(X [A], 225l RESHbIR. AT, ARARSE RS Tk
A%, Blln Fu et al™I7e 7 i Hh X R ¥R R — QT (targeted Next-Generation Sequencing,
tNGS) A& A M RESE, 5 T A 72.25% KR A YR . #—B R, H=iE
SRR (24.9%) BEE TAREEAH (SUR/ARSAR: 15.3%/14.7%) , HAHW
HEYRR RN SMPP DL SR (B LEREAL AR S, fE RO TR 3 o AR FE 0 S AR 2 1 41 B K e
(4.3%) FEEmEm TAREEIRSAA (1.6%) , HAIFNE KGR AEEIE MPP & A il s
SRR R . SIS, CHRW R, SEEMIRKRIAS, 5 Yang et all
git—8. BURIMEH, GIERE RN NERRAYIN 2R s, BEHEERT, A

B oy BEFE D™ S R SCRE R, BRI SRR TRLAR AR P AT REIR R 1, (H L B
oA s i

N L AT SMPP. Jifi 98 SCIFA T 48 £ 238 1 fa [ DR 32 23 A S5 TR R A 1, %2
KR T2 B P AP AT BAAR S R PR T BB, AR 8 QI SHRRESEAR L Al 5 AR o i R
KRIEA R HERZ VP LR o AW FUEE ST 13 TR % — IR ™ B U FE (0 IR AR R, 38R
TARMIX JLE MPP [IGIRRHE, JE8AH T LA R SRS RIR: © HmATHE. SUBE )L
s RO A . A IR FE i . LDH>365.5 U/L 2 CRP>32.1 mg/L. dESZAg8i)l: HIH
I B8 AR L AR e AR, H B K>6.5 d A iiE TS ¥ - NLR>1.084 J2 CRP>10.29 mg/L
I, RUEREIEM R IRE . @ SERRAETE CRAERIL) « RS Eit. &It
TG F>45 & AERERK>5.5 d KR K>4.5d. NLR>1.08. CRP>9.5 mg/L. 1gA>1.09
g/L A IgE>53.5 mIU/mL.

AWrgeiEid 2 054 4 MPP LK R G0, B 7 MPP &R 2R 73RBS I R ™ B AR
JEEZ T ORIG, FRAR A T AR — IR B 2 S AU TUB AR, BT IS AR e DL R 4y
JEE TN T A TV R A 1 S8 LHE R SR AL S AR 2 MR D 5 U930, v e A i) L)
] 22 Al D AN DA B (R JBUR A AT o X — S S IT R RN LE MPP (RS T B4R AL T 45
UEZE 2 o« % T AR T g S oo IR B PE R 7, 9 JE S AT 78 o s A, T el 1270
TG, AKE LERATATHEMEDT T, DLEIRAHL T ARAHL X MPP f%E 55 R AL,
9 MPP 11512 It 5 a7 4R AL SN /1 i e «
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