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Abstract

Objective: To analyze the epidemiological and clinical characteristics of hospitalized children with
Mycoplasma pneumoniae (MPP) with co-infections, and to explore the influencing factors of co-infec-
tions. Methods: Children who were clinically diagnosed with MPP and underwent pathogenetic testing
in the Department of Pediatrics of the People’s Hospital of Dongyang City, Zhejiang Province, from
March 2023 to February 2024 were enrolled to analyze the epidemiological characteristics and clini-
cal manifestations, and to explore the influencing factors of combined viral infections with one-way
regression and stepwise regression methods. Results: The most common co-infections in MPP were
human rhinovirus and human metapneumovirus. The co-infections in female children were different
from those in male children, and the detection rate of human rhinovirus was higher in children be-
tween 12 months and 6 years old, while human metapneumovirus was predominant in the other age
groups, with the peak season of infection being winter and spring. Children with co-infections demon-
strated a higher incidence of wet rhonchi (P < 0.001), higher inflammatory markers (P < 0.05) and
higher alanine aminotransferase and glutamyltransferase levels (P < 0.05). Home respiratory symp-
toms (OR = 1.58), winter (OR = 1.40), and spring (OR = 1.81) were statistically significant with age (OR
= 0.99). Conclusion: The presence of children with MPP combined with viral infections has significant
gender, age, and seasonal differences, at the same time there may be a more severe inflammatory re-
sponse and affect liver function, home respiratory symptoms, winter, and spring may be risk factors
for combined viral infections, and age is a protective factor.
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1. 5|15

it 5 S AA (M. pneumonia, MP)s& 51 62 ) L EE 41 DX SRAGPE it 98 1) =05 J5U4, W] RAS1 R ™ B P R 4t
A4 G PEIRRE[ 1o JEAERA B F0 R BN 28 37 5 ARl 98 (Mycoplasmal pneumonia, MPP) & 5 H At 25 5 5
TR 0 L 1) EARE (2] [3].

MPP & I 2R G T IR F A TR Z B 2 AR R, AR REMER . Wl T 0m kK
BEIREEEE[4], T EA B TR RAT - (SN S0 2 A0 AR 93 2:4E 0 LB MP & B 2i e
SECMPP LR A S A 5 B AR BEAR AL T T R ) L3 (K e AR5 m (6] [7]. FRILL, WA MPP
H IR BRI TAT R S IR ARR I, 0T Ou k) LEE T 28 S IR AT 48 172 Wi Ava 7 Sk mss BLA 28 B 3.
SRIM, BUA STHRH DG T MPP & 3090 2 G I RAT R F AR B VELE /AT G R, 10 & 0 BRI L i I R SR
WA TSR = .

TR AR N R EERE 2023 48 3 H & 2024 4E 2 A UEHERBERBIESE, RS0 MPP 43197
FRIRGL WA TN FRIE S LI ARSI, 85 Z RS i TR R T REIREII R R, B AE N MPP 58 LIS
HESIT RS . AARMARICHE AL B0E Fehil . A 5T Cilid 52 HoR A A 3L AR 2 Be R A0 323 A 2 (b
NS : IRB00002408 & FWA00002399)FH 7R FH T A BB e 8 A0 B ZS D1 2 (b 5 - AR A& 2023-YX-461).
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2. MEMGE
2.1. IR

EHY 2023 4E 3 H 29 HZ 2024 4F 2 H 18 HARM W AN REERM & fEREIL, F8 2 H#d%E 15
%, AERE SRR AR A FAR A, For oy 28 L AT B 1 18] 22 R SE MR F IR R i, 0BT B R ER
MRS o GINFRUE: (1) NBEBFE R iZ0k. i 55 SUERPIGERE R, il 28 ISR FEdE, 24h N2
Wit 2[8]s (2) [BEEFANERGERS: 3) KKEZMERZ T, HkbadE: (1) ABEAT 14 KA Kb
RAERBE AT HAIGST s (2) RIBAEFTIZH, AEESE RIEBAE T . S BR b T R S i
it ¢ S JR A il 95 12 Wik i RPE T 2 (2 W kit 2 BB MPP (IR PR AL AR 3R B LR Fhr A MP 1
RNA LY BRI 25 BEBHPE[9]: BT 2 1 R AW RS JLEAL X RAFPEN 281297 M8 (2019 4
FR)Y 5 B 5% 2L B 2 ()38 4 S Th e R A s P4 A0 RRE[8 ]

2.2. FRAYCERFNSCIE =40

WEFERS RAENBE 24 /NN IR TTRS IR 47 N R EAT VIR AR AR AL T 4 h N HEAT IRPIRGE 55 iR
fRZ 8 PCR Fll, 75 EAARKE I ELFE: H AL B0 B (Influenza A, InfA). HI A HINIT /80 F(AHINI
influenza, HIN1), F7% H3N2 %i/#% 75 (AH3N2 influenza, H3N2), Z %37 897 #(Influenza B, InfB). JIffi
#(Human adenovirus, HADV). A &% #(Human rhinovirus, HRV). A /ifi#% 2 (Human metapneumovirus,
HMPV). 7 IR7% £ (Human Novel Corona Virus, HCOV). I IE £ i) 25 (Respiratory syncytial virus, HRSV).
|3 J8%99% 5 (Human Parainfluenza, HPIV). {845 (Bocavirus, Boca). i # >CJE AR, Jit/BFE AT B (Hae-
mophilus influenzae, Hin). fiti % %% K % (Streptococcus pneumoniae, Spn). #& i % [ [ (Legionella pneumophila,
Lpn). £5#% 73 FF % (Mycobacterium tuberculosis, MTB)AI'H H ' #F & (Bordetella pertussis, BP).

2.3. FIRIRIR

BT RBAT AN RERBEES KRG AT E NN BERRRER, SRR S, eI smmss
B wKEFFESE.
2.4. Gt

FEF R BRPRA3.3 BOUETSEL 40T SEit AT L IRREA T S QA A A D205 8 Kttt 5 ik
RN, A ESANESIE ARG “FEIEFFHER) (mean (SD)” MBRFER, MIAZRHA « 4
Yo AL IEASAFITELEIE R RUE SR04 B8R BE) (median (IQR))” 41171 574 1) Mann-
Whitney U Ko 4y K45 UL “HIM(IRLEL)” 1OTGR035, AR ITRS0sR Fisher HERRY 1 17 401171 2 57
Kt MPP ML A S RO AR B R T MU 15505 3 40 B i 235 M A O
HARZ & 95% 7] {5 X [ (Confidence interval, CI), THEICImAGTHE S R 2R E Gt & (3738 £ IRAE
BRI L& MR, 5 Z K & $(variance inflation factor, VIF)J&{F £ L2 E M @, &=, HFSH
FBEWF IR TE R BB A8 B AE BAR A . W3 AT IR 2 XU 56, IR P < 0.05 AERA S E
X, VIF <5 NIEZ Hm LM,

3. &R
3.1. FRITRREFAHE

TN T 2770 Bl RIZ W7 R i 58 HEak e R b AR 1) ) LRHEBE 28 LA 1106 %1 MPP &)L, Hrh
272 B R, A HET A8 HRV. HMPV, 235104 105, 102 #(#% 1), FEZ AR E LA
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54 B 2), HA H3N2 5 InfA JERUEGEZ, A 12 6. MR L 1), LSRRI =R EAN
HRV (10.05%), HMPV (9.69%), HPIV (2.74%), 1M HEHT =477y HRV (8.94%), HMPV (8.59%), HCOV
(2.33%). Z= L(1¥ 2), 2023 FH . HKFEE 2024 FHEFFGFH AN HMPV, HRV, i 2023 442
N HRV, HMPV. 4E# E(1&3), 12 HE 6 $4EEEB HRV B HMPV K 5, HAd4E# B HMPV K
HH B

Table 1. Viral co-infection in children with MPP
% 1. MPP B )LimEHELIER

AL 1%
HRV 105
HMPV 102
HPIV 23
InfA 23
HCOV 19
H3N2 19
HRSV 17
HADV 14
Boca 11
InfB 6
HINI 0
it 272

Table 2. Multiviral co-infection in children with MPP
Fz 2. MPP 2L EREFHBLER

EAE SIS 1511 %
2 MR

H3N2 + InfA 12

HMPV + HRV
HRYV + Boca
HADV + HMPV
HCOV + HRV
HRV + HPIV
HRSV + HPIV
HRSV + HRV

N DD W W W N o

HRV + InfA
HADV + HCOV 1
HADV + HRV 1
HCOV + HMPV 1
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gk
HMPV + HPIV 1
HRV + InfB 1
3 AN
HMPV + H3N2 + InfA 2
HADV + HRV + Boca 1
HCOV + H3N2 + InfA 1
HRSV + H3N2 + InfA 1
HRSV + HMPV + HRV 1
5 MR
HMPV + HRV + Boca + H3N2 + InfA 1
it 54
143%  143%  0.89% 0.00% ¢ 000 0.91%  1.65% _1.10%
1.07% 2.74% 2.01% 0.00%

1.97% 1.61%

2.
2.33% 6%

1.10%
1.10%

= MP
= MP-HRV
MP-HMPV
MP-HCOV
B MP-HRSV
u MP-InfA
H MP-HPIV
B MP-H3N2
m MP-Boca
= MP-HADV
B MP-InfB
H MP-HIN1

Figure 1. Gender distribution of viral infection in children with MPP

1. MPP B JUiRE R MR 2R E

3.2. lIGFRRIMELE:

5 MPP 5 JUMIEL(E 3), MPP [RIIHKS HE% 25 1 2 LAE RS B (P = 0.003), 5% BE A IERGE IR o L
BT = (P =0.002), AZEKH LI TE (P =0.001), [FIFRS HE 40 2650 S1(P=0.034), B 5 HILEY & (P <
0.001). /MR THECE B (P = 0.007) A0 TH40CE &P = 0.013) AR T 4508 =(P = 0.01). A
FL A0 43 BOE (P = 0.001) A/ &-10 B (P =0.003). =K TFHIRNRREFEEBEFP=0.018)58%
B RS BE(P = 0.048), HAMIEARTLZE R

33.MPP B)LEHRERLNEWERRER

MR, R, B AR 12 N H BTG FEREEOR . REMOERER . FEAS
54T BN R BAHTGE 4), BE & AR R TIE L BT, 45 1 BIRER . FEMNE IR
K7 HEEAREE L, HPEROR=0.99,95% CI=0.99~0.99) ]9 K 2, 5 REMEIGERER(OR = 1.58,
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20238 = 2023%k % 202347 202457
HMPV 50% 47.87% 14.72% 31.82%
HRV 28.95% 26.6% 34.36% 29.55%
HCOV{ 15.79% 3.19% 5.52% 2.27%
HPIV{ 5.26% 5.32% 9.2% 2.27%
InfA10% 2.13% I 11.04% 6.82%
HRSV 0% I 9.57% 3.07% 6.82%
InfB 10% 0% 0% 13.64%
H3N2-0% 0% I 11.04% 2.27%
Boca 0% 2.13% 4.29% 4.55%
HADV 10% 3.19% 6.75% 0%
H1N1-0% 0% 0% 0%

0 40 8 O 40 80 0O 40 80 O 40 80

W

[ HMPV

7] HRV
HCoV
HPIV

7 InfA

[ HRsv
InfB

[ H3N2
Boca
HADV

0 H1INY

Figure 2. Seasonal distribution of viral infections in children with MPP

[ 2. MPP BILIFEREETHHE
6~11mon ||12~23mon| |24~59mon 5~10y >10y
HMPV 40% 25% 20% 30.64% 8.94%
HRV{ 20% 41.67% 34.44% 28.32% 29.79%
HRSV Izo% I 12.5% 7.78% 2.31% 4.26%
HCOV{ 20% 4.17% 4.44% 5.2% 8.51%
HPIV 10% 16.67% 8.89% 5.78% 2.13%
InfA10% 0% 7.78% I8.67% 2.13%
H3N240% 0% 5.56% 7.51% 2.13%
HADV 0% 0% 4.44% 5.78% 0%
Boca{0% 0% 5.56% 3.47% 0%
InfB10% 0% 1.11% 2.31% 2.13%
H1N140% 0% 0% 0% 0%

0 40 800 40 80 0 40 80 0 40 80 0 40 80
Percent

Figure 3. Age distribution of viral infections in children with MPP

3. MPP &)L ERERLFR DR E

k=3

[ HmPV

7 HRv
HCoV
HPIV

[ InfA

[ HRsV
InfB

[ H3N2
Boca
HADV

7 H1N1
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Table 3. Clinical manifestations of combined viral infections in children with MPP and children with MPP
%2 3.MPP 2JL5 MPP B/LEHFEELMIRAKTI
HEE e f';ﬂf’fzﬁ“; Pt
51 0.241
Ltk 396 (48.1) 140 (52.4)
i 428 (51.9) 127 (47.6)
FER (T 1) 88.00 [65.00, 110.00] 86.00 [46.00, 105.00] 0.003
A <0.001
6~11 A 5(0.6) 4(1.5)
12~23 A 22 (2.7) 20 (7.5)
24~59 H 137 (16.6) 70 (26.2)
5~10 & 507 (61.5) 129 (48.3)
10~15 % 153 (18.6) 44 (16.5)
(%) 58 (7.0) 25 (9.4) 0.266
= (%) 443 (53.8) 151 (56.6) 0.468
12 A~ H P il 98 I G4(%) 203 (24.6) 73 (27.3) 0.422
R 5(%) 115 (14.0) 32 (12.0) 0.474
R BEWF IR SR (%) 89 (10.8) 49 (18.4) 0.002
PN 0.266
3 204 (24.8) 79 (29.6)
4 604 (73.3) 182 (68.2)
5 16 (1.9) 6(2.2)
NBERE(CK) 5.00 [4.00, 6.00] 5.00 [4.00, 6.00] 0.213
Z=T1 0.001
2023 T 170 (20.6) 34 (12.7)
2023 = 294 (35.7) 83 (31.1)
2023 F Y=Y 294 (35.7) 115 (43.1)
2024 FH—ZFY 66 (8.0) 35(13.1)
A B (C) 36.00 [36.00, 37.00] 36.00 [36.00, 38.00] 0.421
NGRS/ ) 24.00 [20.00, 28.00] 24.00 [22.00, 30.00] 0.541
N BB R/ 120.00[108.00, 130.00] 120.00[108.00, 134.00] 0.095
S AR N B (%) 92.00 [84.00, 95.00] 92.00 [82.00, 96.00] 0.712
HIE(%) 200 (24.3) 50 (18.7) 0.073
ARG (%) 252 (30.6) 101 (37.8) 0.034
It 1% (%) 7(0.8) 0 (0.0) 0.204
Z it 52 (%) 37 (4.4) 5(1.8) 0.066
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m

y3
&

RKI(%)
iS22 (%)
PR S (%)
W% K (%)
B2 (%)

JH69 JEE AR (%)
WS TR (%)
S AT AL R
I /MR T4 (10%/1)
ML F(g/L)
ML & H(g/L)

40 T30 (10%/L)
LA T H(10'2/1)
IR P 23 H(%)

HR RN A 43 50(%)
HEE AR (g/L)

C Mt H(mg/L)
F141%-6 (pg/mL)
HAr%-10 (pg/mL)
TRy (pg/mL)
JR 2 (mmol/L)
BRI EEFEEF(U/L)
AR S RE(U/L)
REBRAFEFLFEA(U/L)

772 (92.6)
7(0.8)
17 (2.0)

832 (99.8)

108 (12.9)
25(3.0)
20 (2.4)

292.00 [236.50, 368.50]
121.00 [116.00, 128.00]
12.00 [12.00, 13.00]
6.00 [5.00, 8.00]
4.00 [4.00, 4.00]
28.00 [22.00, 36.00]
57.00 [47.00, 66.00]
4.00 [3.00, 4.00]
9.00 [3.00, 20.00]
7.00 [4.00, 13.50]
4.00 [3.00, 5.00]
11.00 [7.00, 19.00]
3.00 [3.00, 4.00]
12.00 [10.00, 14.00]
13.00 [11.00, 17.00]
28.00 [24.00, 34.00]

249 (91.5)
5(1.8)
10 3.7)

272 (100.0)

61 (22.4)
6(2.2)
12 (4.4)

312.00 [240.00, 406.50]
121.00 [116.00, 128.00]
12.00 [12.00, 13.00]
7.00 [5.00, 9.00]
4.00 [4.00, 4.00]
31.00 [22.00, 40.00]
60.00 [51.00, 68.00]
4.00 [3.00, 4.00]
6.00 [2.00, 18.00]
7.00 [5.00, 15.00]
4.00 [3.00, 6.00]
10.00 [6.00, 18.00]
3.00 [3.00, 4.00]
12.00 [10.00, 15.00]
14.00 [11.00, 18.00]
29.00 [24.00, 36.00]

0.676
0.181
0.171

<0.001

0.634
0.13

0.007
0.947
0.563
0.013
0.807
0.012
0.001
0.603
0.079
0.127
0.003
0.154
0.111
0.048
0.018
0.149

T B ERON n (%) B ALY ALBE] . 12 AT IR IEGIR BB L 12 AN WIS % . AT R Hin,
Spn. Bp. MTB. Lpn ke F{E; SCREMFIRGE AR B LABERT 15 KA SRR AFERZ IR Ui IR S S5

Table 4. Regression analysis of factors affecting co-infection of viruses in children with MPP

4. MPP BJLAHHREREFIME RN RIS

T LS ESE R

EVEEY 3 OR (95% CI) PiA CIEVSES OR (95% CI) PiA
(5 ) -0.18 0.84 (0.64, 1.11) 0.214

(T 1) —0.01 0.99 (0.99, 1) 0.000 —0.01 0.99 (0.99,0.99)  0.002
= —0.31 0.73(0.45,1.22) 0215
IS 0.11 1.12 (0.85, 1.48) 0.426
12 AN H A i 98 58 0.14 1.15(0.84, 1.57) 0.377
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Al —-0.17 0.84 (0.54, 1.26) 0.413
R BE PR E R 0.62 1.86 (1.26,2.7) 0.001 0.46 1.58 (1.06, 2.33) 0.021
FEENH(4 N) —-0.25 0.78 (0.57, 1.06) 0.110
FKIENEGS N) —0.03 0.97 (0.34, 2.45) 0.948
FES —0.58 0.56 (0.37, 0.83) 0.004 —0.26 0.77 (0.49, 1.2) 0.262
= —-0.21 0.81 (0.6, 1.09) 0.171
RZ 0.31 1.36 (1.03, 1.81) 0.030 0.34 1.4 (1.01, 1.95) 0.045
HE 0.55 1.73 (1.11, 2.66) 0.013 0.59 1.81 (1.11,2.92) 0.016

95% CI = 1.06~2.33). &Z=(OR = 1.40, 95% CI = 1.01~1.95) 5 Z(OR = 1.81, 95% CI = 1.11~2.92) A f& %
W, AT AT E S MZERIEEMTTESA 0.18). £LHEILEMGEER . FEEPIRIEE
Ry XL HEBN VIF 9 1.020 1.03. 1.10. 1.11), AN AHFT 55 REMIFGEE AR ICRE BAFEH (XK
FERFIRIEIR * 2%, FKEERFICREIR * HFZ=H) PES A4 0.87. 0.70).

4. Whig

It 9 S Je A il 2 2 )L A DX SRAHAE il 98 10 o B0 Ji A 2 — (107, 383 R A Hp BT A8 AR B N R B
B 2023 4 3 F 22 2024 4F 2 7 1) LRME B 38 BB A5 B 5 R R i doi, #7isr i 7 MPP & )L& I
o BRI TAT I ERRAE . IRRR I, R T MPP L& I iR A s R 2

AT I MPP & I B G B L WA #  HRV A HMPV, iX 5 Calvo %5 A[11]HIREA:
8, AFEL B RHR PR G] LLE A 4.88%, Horft HIN2 5 InfA L& GuRZ . B )LE I
JEGLH AT =478 HRV. HMPV Al HPIV, 1 B4 HRV. HMPV 1 HCOV, X g 5 1 il i S g [ v 2
FAR[12]. GIFW RGN MPP 2L HMPV [T H 26 AE i R 08 BUS R, 1 12 MHZE 6 2L
HHRV 4% WL, 1X 5 Martinez-Roig [4]% AR IL—5, HRV X4 LEHA HR 0 5B &I
Je gt LU R E T A, SR AR IIRIR AN = AR IR B I 1 5 AL 7B X[ 13]. HRV Al HMPV
EEMKENRAT, MATHRV HEFHAL, XA[HES HRV 7EFEAFT SIBIAEL T AR e MG 5R A 5%
[14]. Jaakko %5 NFiHH[15], FRIE R I 2 5] )2 U4 fid @ 098 A% F 1 R B 4%, IX 5 AR AL R B2 — 301

IGAREZIL L, MPP & IFm B e i) B LTE 5 B B Ik G, 3R B T RE I 55 1 L (DRI T
GREB B RGE[16], BN T A0 BEGRIARE, [FRIRAIR 8 R L 5 MBS &, R T & IR T e S
B Y B, AT TR, HRV Al HMPV & 8 38 0 7 R WP s e R (07 AR [ 17].
MR I T, R PRI B S A ER-10 7R S R R G i A L 3 B3 T
w1, XN MPP & I BRI G I O ) R G5 KR E RS, HH HMPV &G CiE B
AT E R R PRIR T R A (18] RIS A e iR LI T SRR 2 B B A g AN 75 R ot ik e F Tl /K 7
B BRI BRI G A IR A By SO I SRS BT R 5| S DR 24 19]

W REEEA . BB R SRR, AT R ERRIE IR . A FERET NG IR
PRI REMIfERE N R, RS EEAENT 7T —5[20], FER(OR = 0.99) N AT RERIMRIIN R, X[t T BEAER K,
JLEE g% R GTIR M E,  F BR AR (1 B A R T 3521

WA R, & eAu 5t s O DR ECT3ET MP A -5 A5 S A4 ARSI, 1 PRt
ZERFEME2211R AT R R TCRER E AR, JEE MP (R BE S5 S n] BE AR BRI, B Be 3 e 23 REREE T (R Bt
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R BCHAN SR R MP IR AR, RSN SRR R B AT 20 M, TET X 20 R 0 5 AR
Ge, SOm T A RAATEENE . AR S A A I AN TR IR R S R . HLR, FERIE L, AT
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