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Abstract

Objective: To clarify the changes in pathogen spectrum and differences in clinical characteristics of
wheezing diseases in children before and after the adjustment of public health emergencies pre-
vention and control measures, and to provide epidemiological evidence for precise diagnosis,
treatment, and prevention of childhood respiratory infectious diseases in the post-pandemic era.
Methods: A retrospective analysis was conducted on 1398 children with wheezing symptoms
who underwent respiratory pathogen detection at the Inner Mongolia Autonomous Region Peo-
ple’s Hospital from January 23, 2020 to December 31, 2024. Results: Among the 1398 children,
the overall positive rate of pathogen detection was 41.6%. During the public health emergencies
pandemic period, the overall positive rate was 34.7%, which increased to 63.9% in the post-pan-
demic period (P < 0.001). Viruses such as respiratory syncytial virus (RSV, 13.9%) and rhinovi-
rus (RV,11.2%) emerged in large numbers, and the rate of mixed infections increased from 4.6%
t0 9.1% (P < 0.001). For infants under 1 year old, RSV was the main pathogen, and its detection
rate decreased with increasing age; for children over 1 year old, Mycoplasma pneumoniae (MP)
was the dominant pathogen, and its detection rate increased with age. In the post-pandemic pe-
riod, the detection rates of RSV, RV, bocavirus (BoV), and parainfluenza virus (Pinf) increased
significantly in children aged 1~2 years and 3~6 years (P < 0.05). The pathogen detection rate
was highest in winter and lowest in spring: RSV and metapneumovirus (MPV) were prevalent in
winter, while RV and Pinf were prevalent in autumn. During the pandemic, influenza A (FluA)
and influenza B (FluB) peaked in winter, but shifted to autumn in the post-pandemic period (P <
0.05); MP was prevalent throughout the year. The hospitalization duration was longest in chil-
dren infected with Chlamydia pneumoniae (CP), BoV, and FluB. The incidence of dyspnea was
highest in CP and BoV groups, and the incidence of cyanosis was highest in the BoV group. The
incidence of rhinitis in the RV group was significantly higher than in other groups. Conclusion:
The public health emergencies pandemic significantly altered the pathogen spectrum of wheez-
ing diseases in children, with a marked rebound of viruses such as RSV and RV in the post-pan-
demic period. Pathogen distribution exhibits age and seasonal specificity, and clinical character-
istics vary across different pathogen infections. Clinically, precise pathogen prediction should
be based on the period, age, season, and symptoms to optimize diagnosis, treatment, and pre-
vention strategies.
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[5]e Ffi & SCJEARMP) R B ER IR 2 —. 2019 FFRIFMEHEIGE G2, AiEhl ek, & ERR
TEFERIRI S HAZRRE . T EA FRAFIREEN FEZ YT Filf i (non-pharmaceutical interventions,
NPIs)o 1% L4 it 75 AT RIGE 195 25 1% 75 1 (RIS [6], 1955 38 203 17 JHCAth o DL P 9 253 P A T A58 ORI 281
1k, SECT PR AREGILR7] (8], 4ILFHEIT RGEASRE R L), BT, 2T ) L i S50 19 5
R R AT, DLRCHIGIRFHIE & S A A TSR, M= RGN AR . AR5 S i
X G0 AT G IR SR 2 L T A A A 4 it 1 T S R i S e R L PR s A 5 SR A I PR BTk, B
Wit S50 26 ) LRI S 1 AR A R RARE i, A IRAS HEZ W Y897 AT B (R AT 08 AR 3

2. AREFZE
2.1. —f%ER

W 2020 4F 1 H 23 H & 2024 45 12 H 31 HIAMIZE A S B XN REERE DA 208 32 22 R AEAR
e 8 )L3E 1398 BIFE BT IR R, Horh, 55 889 4, 2 509 i, Frik )Lz 5 4, <1 B %
JUZH 292 191, 1~2 % %) )LEH 395 5, 3~6 & NS HAZH 458 i, 7~11 % J2zie AZH 203 f4], 12~18 Ky
FAEEA 50 Bl MRPE B LNRE H I MR AL TAFAR . REA L TAFM G, RRALT
AR 2020 4F 1 H 24 HAE 2022 4F 12 A 19 Hy RARAFLTAEREMFEN 2022 412 A 20 HE
2024 4F 12 A 31 H. MRIBEHEIZMEIG0500E, 3 A~5 A &S, 6 H~8 HNEZ, 9 A~11 H
FEKZE, 12 AZRIRGE 2 A RAZE.

2.2. A&

2.2.1. #ERAE
SGiNNE FERE M WNENR AR S BRIV E S W=k St E 5 NUNCA I TNEEHS S & i 7ie
AR R Ik PRI IR ME . Rt st BIEMREE). LU0 BRI S5 Im R 5Tk .

2.2.2. BRASRE

© MFRARRE: FILAFLG 24 /AN P B IKILAT L% . CRP 607 .

@ 9 PRURIRIE S SR AT . SEJUABESS 24 /N P 3 gk s R SR A0 S R 08 5t 7 400 L 2 6 B
AT o SR O TR o R AR, B S S GV O TR T s i (i 28 S JEAR(MP) . FRBR
IR T (FluA) . ZBLUBOR B(FluB).  BIAUEOR 35 (Pinf). &R FR(RV) W% EE(MPV). FEILIE & i 75
(RSV). KJFEMR(CP). HRHEEE(BoV)), HAE M il m) S Ut B B A E R 25 5, R 7R SRt
IR = e HE AR 3 A4 o HER 511 AR A ) A

2.3. GHFESH

8 SPSS 29.0 G it 2= KA R HHE AT Gt 0T, THEBTRER I 28(%) R, SR R 75 K5 ) %26 1]
PIRE 2R AT LR s 1 E BORME IR AT IG A 7 22 55 MEAL 56, JE IR 38 B2 RL R FH DY 2 A £ 1) BR
(interquartile range, IQR)F/~, HHATH A LLECK FHAES AL, 48 /KHE o = 0.05.
3. £R
3.1. M RfERE) LMEIRE RS R4 R LB

2020 4F 1 H 23 H#E 2024 45 12 A 31 HIARE, LA S 3 ZE PREFAE R Be i) L3 1398 9, Rk
AFL DA R AR N6 727 51, BEPES R JEAL H 2 34.7%, H MP. FluB. FluA. CP. RSV [HMEE
TN 22.7%7.6%-5.9%- 0.8%- 0.4% o TR AL TAFAF FHIN A5 671 41, BHAES JEA H 2K 63.9%,
995 JEUR I BH 4 HH MP 26.4%, RSV 13.9%, RV 11.2%, FluA 4.5%, FluB2.4%, MPV 2.4%, BoV 1.2%,
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Table 1. Pathogen detection rates in children with wheezing during and after public health emergencies

=1L RENHDESHREHE R ERmRE R/ LHREHZE

R n (%)
N B — :
MP CP FluA FluB RSV RV MPV BoV Pinf  RL—jYL VR GG
HpA
e 727 165(22.7) 6(0.8) 43(5.9) 55(7.6) 3(0.4) 0(0) 0 (0) 0(0) 0(0) 173(23.8) 46 (4.6)
]
oA
g 671 177(26.4) 7(1) 30(45) 16(24) 93(13.9) 75(112) 16(24) 8(1.2) 7(1) 298 (44.4) 61 (9.1)
=
#
7 2.561 0.180 1479 19428  98.662 85866 17.536 8718  7.622  80.011 10.843
P 0.110 0.671 0225 <0.001 <0.001 <0.001 <0.001 <0.03 0.006 <0.001  <0.001

3.2. FEILFIERESERBILBERR R

ANFEFERY B, <1 95 A H 2 37.0% (108/292), 1~2 % 47.6% (188/395),3~6 % 35.8% (164/458),
T~11 % 47.8%(97/203), 12~18 % 48% (24/50). Fr 12~18 % 4H Ik H R ey, LR 7~11 B4, FRIX
R1~2 B4, <1 B )LEF RSV (17.1%) iy, FEERS B MZH NIE, Rk AL AR E A H
RPE T RRALTDAREMFIN; HRSHL MP &R, SR, BYZP<0.001), %
RESRUFEL, RREAILTASEMIAR LI EE; 1~2 & & 3~6 % RSV, RV, BoV J Pinf £
HERAERK AL T AR F I RS BT W& 2,

Table 2. Detection rates of common pathogens in different age groups during and after public health emergencies infection

2. REQHLADERAHEREHARFRE N RREH R

R n (%)

M e i
MP CP FluA  FluB RSV RV MPV  BoV Pinf

<l 172 27(157) 3(L.7) 3(l.7) 37 3(L7) 00 0 00  0(0)
1~2 221 61(27.6) 2(0.9) 15(6.8) 23(104) 0(0) 0@  0(0) 00  0(0)
SR 3~6 248 53(214)  0(0) 19(77) 25(10.1) 0(0)  0(0)  0(0)  0(0)  0(0)

gi% 7~11 70 19Q7.1) 0() 5(7.1) 3(&3) 000 00 00 00  0(0)
Bl 12~18 16 5(313) 1(63) 1(63) 1(63) 00 00 00 0(0)  0(0)
P 9931 8237 8740 16210 6810
P 0038  0.036 0052  0.002  0.092
ek <l 120 15(125)  0(0)  2(17) 1(0.8) 47(392) 8(6.7) 8(67) 1(0.8) 2(1.7)
;ﬁ%ﬁ 1~2 174 55(31.6) 2(1.1) 10(57) 7(40) 32(184) 12(69) 4(23) 4@23) 2(L1)

il 3~6 210 45(214) 2(1.0) 11(52) 3(14) 14(6.7) 27(129) 3(1.4) 3(1.4) 2(1.0)
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gk

7~11 133 51(38.3) 1(0.8) 4(3.0) 3(23) 0(0) 21(158) 1(0.8) 0(0) 1(0.8)

12~18 34 11(324) 2(59) 3(88) 2(59 0(0) 7(206) 0(0)  0(0)  0(0)
e 27436 6079 5593 5715 103.334 12212 9.053  3.167 0911
P <0.001 0118 0202  0.185 <0.001 0.014  0.038 0487  0.939

3.3. mBERZS/ILERRENFHSH

VIR tH R DRI T, 2 36.5%, H2=39.1%, KZE43.8%, XZF45.6%, XFEMBRER, HE
BAK: RSV & MPV 7E4Z=f th# s, RV, Pinf fERKFERT H & &, FluA. FluB R AL A
] 4o A e, R E IR R i, AR R T, RO 36 T AR S i S0 0 2 A o S A
Kt 2887t s, MP R R AFHUR. Wk 3, K 1.

Table 3. Seasonal distribution of respiratory viral infections

3. MIERSEAFTHNMH

= kA MP CP HA A RSV RV MPV BoV Pinf
HE 353 81(229) 2(0.6) 15(42) 9(25) 25(7.1) 1028 3(0.8)  0(0)  2(0.6)
EES 279 77(27.6) 2(0.7) 1347 16(5.7) 2(0.7) 19(6.8)  0(0) 4(1.4) 0 (0)
FhE 336 87(25.9) 5(1.5) 26(7.7) 24(7.1)  0(0) 36(10.7) 1(03) 3(0.9) 4(12)
B 430 97(22.6) 4(0.9) 19(44) 22(5.1) 69(l16) 10(23) 12(28) 1(02) 1(0.2)

[N

3.140 1.780 5.712 7.904 97.956  32.367 15.931 7.150 5.264
0.371 0.619 0.126 0.048 <0.001  <0.001 0.001 0.067 0.153
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Figure 1. Monthly detection rates of common pathogens in children with wheezing
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3.4. FEIFEEMmSERTE)LIGARFHEL B

NIRRT 5 J5 43 2 B ity S A B S8 LI PRAFAIE, RSV MPV. Pinf B4 B LAE I BRI, CP Y4
BLER A, EAJRHFHER LA 3~5 % BoV. CP. FluA. FluB. MP+ Jj /B YL 4l & ) L1E Be R 8
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Table 4. Comparison of clinical characteristics in children with wheezing caused by different pathogens
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4. ¥Wig

AHFFERT 2020 4 1 H 23 HZE 2024 412 H 31 H #AR FE i SAEBER 1398 41 58 LI 9 FhiFu i i J5
R, B FEER[9] [10], ANRIHLIX ) L3 2 R 3 % G PR B A4 A HH 2 S AT R AP AE B (B 22 5, T e
S et ], B AN RIERAFAE . A IE AR T B S s SR IR S SR R R I 22 e 0. i R R BH
N 41.6%. RKAFETAEFAEEYI S R ER R R R R E 2R, BIE T 24991 FiiE(NPLs)
SXof PSR SR AT RIS, A e B R 88 5 280 1 SE BRI PRAS IR [ 1170 TR A FL P A= F A4 IR L 1 8] (2020

1 H~2022 £ 12 AR R EPER AN 34.7%, HLLMP. FluB. FluA A3, RV. RSV 254 WK B A6
W MR AN DA FME (2022 4 12 H~2024 4 12 AR EUSBHMER LA E 63.9%, MP & H /MG

Ft, RSV RV ZEPLAT RIS H AR EE K EHI, BEEREM 4.6%I8 45 9.1% (P < 0.001). X481k
5 ARG Y TR A 3 DA F R S R T 0 5 R B R A — 212 [13], HAZ O R F AT REAE TR AT
A AR VR LSRR RS . R IR I B D T LB SR RIS, SRR K
SERBE, TBOR RS N RREKE . JLERE, SR 6is) KIS ERERN, &&SBURERH %
52PN E T,

A7) 0% 2B Pty S8 6 ) L PR A ok 52 300 DA 068 D (RS F) S0 35 R AAE DA R R 0 4 88 L5 i S it 17 2
R, <1 B BJLALL RSV NEZH G, HBEFRIGEK RSV & HZ0EHT N, X5 %) LR iE 3 k5
R i AR A I RGERK B AR AR, 5 Curns. B EFHFOAHMI14] [15]; 10 1 % BAEJLENEL MP
RE, HAFEER MP A H 2 EE (P < 0.001), X—&H15 MP IR PRATRER R —816]. HA, %)
JUAH BRI HAE R R AL DA FEM G IR RSV RV, BoV. Pinf # K EE FTHP<0.05), S5IKE
HoAb b X FARAL17] [18], AT REPRZI B LB T a3t N &)y LIl S 8RR A8, Bz Ji i 2 K 38 o
AT B A LA BEAR TN, DB AIE . F AR RS SR E R, OV EL T
R . PRI, IRPRSEBerh, BFHZAE R B S B )L, T E S OKIE RSV 5 RV [HERE, [R5 R
B IR T REME o

AR, Wi SR LR R R A B ZE R(19], AW, RSV RAT w5 K
TERI R B BB, BIA TR EEE T, RV KERH RS, X5 Liw & [20]FF 7iiliE RV i
ITEVELE 10~11 H—3, XATRe 5SAER AR SRR RE K, RSV, MPV BRIRMGB IS, &=
AAETER) T HAFVE S48 11 RV, Pinf DGR EEIE RIPEFE 38, FEEIIRAAUES LB 55 R e 5
SLEHES) HIRAT . MP RAFEOR, BRI 0, 2175 %00 903 Ji 258 1 15 768 140 5 i) 2 A UL 7 Y I 25
b TR A IE TSI FluA | FluB ¥ LLAZRNUAT M, TR K AL DA F k5 N A A E R,
ATRE SRR AL PAEME AR AR . s M R B SRR A X, PRI IR T RE R K
NS A AR R R R SR I T, KSR T IR B EE S RV RIIR A, AR K
£ RSV 5 MPV.,

AW TR G 9 2905 SR e BB LRI IR RARFAE, A IS [F0 R 5| A HRPREAR ™ AR A L SEB0 == F Al
WAFAE R EZS, WIRIE™ERE AN G br kG, BoV. CP A REN LI Mt BB /& F AL A% 005 S b
EW: BoV. CP IR B JLIIRAER PP K AR 3R N A e R A e, BAEBE RBCEK ., PRI
PRI 5 50 20 A 2R T sy, 7 I T A it ek e ) 5 550 77 ) P G T 2 451 45 A PR D e B, Il PR
X BoV. CP BRI 10 2L, T SR 8 3 geonl i i beill, S a0 idr B e, A QIRFISCRE . SRR
LT TS HAh, FRA R SRR I o A A SRR R R o RV 2 5 5 R AR BN BT 7 SR 4 o v (P
<0.001), $EoRERATEER RV BPRAFAEM M, IRR P78 20 B4R AR IEIL, ATREHE RV
R
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AW RWAEE —E R, —R—ATTE T BP0, TR ZRICkE NS HEX AN RER,
FEAR I HIBACR G PR, Toykoe 4 I W4 (5 Y B P 9 IR AT B s R gINIm BB b =R
SARS-CoV-2 A&k A, LR SARS-CoV-2 5 Hfth IR i Ji (1 35 R et v
HIRZIH o

NG

bRk, IR R ASE DA EAE R IR 1) LB N SRR RO R S IATRIE, AR AT
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