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Abstract : Objective To analyze the common respiratory virus infections in children and the epidemiologi-
cal characteristics of human rhinovirus (HRV) in children with acute respiratory infection. Methods A total
of 4 067 children with acute respiratory infection admitted to the hospital from January to December 2023
were selected as the research objects. Multiplex real-time fluorescence quantitative polymerase chain reaction
was used to detect the detection of various pathogens in all the research objects,and the basic information of
HRYV infection cases and the levels of related blood routine indicators were collected. Results Among the
4 067 children with acute respiratory infection,863 (21.22%) were infected with HRV. Among the 863 chil-
dren with HRV infection, 496 (57.47%) were male and 367 (42.53%) were female. There were 525 cases
(60.83%) infected with HRV alone and 338 cases (39. 17%) infected with other viruses. HRV infection
mainly occurred in children under 6 years old,accounting for 83. 43% (720/863). HRV infection was mainly
prevalent in autumn and winter,and the infection rate peaked in autumn,45. 65% (394/863). There were sig-
nificant differences in white blood cell count, platelet count, hemoglobin level, and percentage of neutrophils
between children with HRV single infection and those with HRV mixed infection (P <C0. 05). Conclusion
HRYV is the main pathogen of acute respiratory tract infection in children,and the number of HRV single in-
fection is large, mainly in children under 6 years old. The infection rate of HRV was significantly correlated
with season,and the peak of infection occurred in autumn.

Key words:acute respiratory infection; human rhinovirus; children; epidemiological characteristic

VR E R R B RO R SRR ST R YR IR O R, L R R A A e T R TR
SN S0 T A il R ) R . 2019 AR ACPERR G WA R A A SR R B R TR I R R L A SR
CRGAETR M 2 918 00 B B R R A R RIS . REREAELA 85 i L R
MR R K NI DA AR AT S P & fiﬂ?ﬂ&fﬁi o TR SR E SR L T2
PR CRE 5T . S MERPIGE Y 4 O B CE R BJLAEY 6000, 2 AR LBE TS M R E R 2

» BETH.EF ARSI H(81873981.82102492) ; # KT A T4 B 2 BHIF 8 5 55 H (2024ZDXMO012) ,
EEB N 5T H, FENFRHESF M A m MR, © BEEE.Email:1434103777@qq. com,



+ 1630 - K Ih E 5 K 2025 42 6 F % 22 %% 12

Lab Med Clin,June 2025, Vol. 22,No. 12

— U R R B A kL R RS R
Pl 0 W 2 R R I W R M IR R GE A R A A
W S S e (1 R i PR R AR L Ak e g
JEYL I 30 %6 ~40 Y0 o AT AE Sy B — g JEL A Bk e 51 5 Hofh
3 7 B AN B A ) JE e 5] R Ak R T R L I R
W UL B B R B AL HE A RUBO B (FluA) | & H JE%
a5 (FluB) | FEIZE 5 M5 7 (RSV) B9 B (Adv) |
NEFEHE (HRV) %, Hirh HRV 5 )L # I 10 35 J% e 2%
YIMSE . HRV J& —Fp JC A0 58 0 0% 5, J8 T /INZ A %
MR A E R R . HRYV I8 5o B4 4 fl A A
PR SV A% 30 1717 5 | A AS [) AR R %) IO W TS R R
. HRV 51 i b 0 Wi B b, e bR A0 45 i i
Jo LTS TR B OE SR AL FE M I R
il rf, HRV 508 P 0 0 38 5 6 5 o 2 A3 G o 0 2 i
8 1 L S5 il o L 1 T A0 Sl AR R L A AR A
RS HRV YL LI AR R AN S5 R ) 5
Wz . BE R IR LI R R R A BN
(PCR) A I I 1R 3 35 J A T 22 N 18 I % 3 Je e
R A LB . AR 58 0 X AR BE 212 19 4 067
5] 22 I R 3 R e £ L 1 I W S s AR 2R A A L 43 A
TILHE 2 GE R Y HRV S AT 96 2 R 1iF ) HRV
RSB, T i HRV RRAT R B 78 N 2k e
YL LR IR TT M HRV B 5 32415 2 % 13

1 BRERH%

1.1 — %R #2023 4F 1—12 AABREZELW
4 067 Bl 2P E g 8 g BOLAE A F s 3t 4L Hoh B
2 218 il Zc 1 849 Bl , GHARRHE: (D AFHRE 0~14 &5
P CE R I LBE )55 8 i rp 2k 0 i 8
TR (R M A2 Wi o 5 (3) I PR PSR 52 55, HEBR b v
(1) BA P e RS . W JE R0 e s (2) /5 IF
HC Al S5 Al S 5 L A SRR (3) H B E DIk
N S A E R 0 ] TSIV A EI D N BT N
WFIE 26 A B Bs 2% 40 PR 23 5% 4 °F A% 1L U (2024-AF 5
158-01) .

1.2 Jrik

121 IRIRGERICE W Ir A AR 58 6 42 10 4 1
AR RN R LI R A A 18 W A — e RN S 86
6 b AG 0 4

1.2.2 bRARRE WML EP A GCRE W Fir
AR SR AN BT A — M R L )
5 W RE L AL B Sk iR I B A AN R A
TR SRR L T2 IR A0 5 T 7 R O F 2L e B A
. R RN EIAER LG B AR AR B 5 ik
Ko R SR bR AS B T 15~25 C IR 8 h 1k
BT 2~8 CHEEMRA 3 d.

1.2.3  PRGGERE FEAARKG I R £ & S 2e o6 E
PCR #:9] HRV ., FluA.FluB.RSV . Adv } i ¢ 32 J5
PR CMIP) B GRAE 0  P™A% Fi HE A% TR 12 B ol i Ak 3 751 42
BRI, o8 T IR W 9 D A A T A 3 7 & R AT

e PHPESS R AR A B S AP R £L, B Ce
fE<<40,
1.3 44l MR HRV & — ek BIR A YL R
SE R H B A ) HRV JE& e /8 L4  HRV i — &
Yl HRV IR &L 4
1.4 SEitaghb s SR SPSS25. 0 48 i+ 475K
P Hr b B, THECFRE DL BB oy R R L AL E E
BORH X KR, ARAIESSAMITERRL M
(P s Prs) KR 2 A1) L 8K ) Mann-Whitney U 3
3, L P<<0.05 WESASIT¥E L,
2 % e
2.1 SEIRAREE BN 4 067 9] 2k I I T JER Y
JLH 6 IR AR A R 46 1 3 266 1611 (80. 30 %) , Hirh HRV
Ky 863 ] (21. 22%) , FluA ¥t} 628 il (15. 44%) ,
FluB # H 409 ] (10. 06%), Adv # 1 193 #i
(4.75%) ,MP Kt 655 fi (16. 11%) , RSV £ 518
(12, 74%), 863 fil HRV &Y & JL, ', HRV B —
YL 525 ] (60. 83%). HRV B & & Y 338 #i
(39.17%).,
2.2 A[EHESIEIL HRV YL /0 1 1% 0 ki 863
B HRV &4 )L BYEB L HRV R B ST
B ILAHZE R IR (P =>0.05) ; B IL
AL HRV B — R R A, 2 R RS &
X (P>>0.05); B¥: 8Lt L HRV IR & R
I 2R LFEIT#EX(P>0.05, WEI1,

%®1 AEMREILHRV BRSHEREEL(Y)]

Tl

v HRV H— & HRV B G S Hit

(n=525) (n=338) (n=863)
5 300(57. 14) 196(57.99) 496(57.47)
% 225(42. 86) 142(42.01) 367(42.53)
x* 1.652 1.771 3.812
P 0. 199 0.183 0.051

2.3 AFAFRHBRIL HRV RS MAELILE 6 %
KULF HRV Y 8 )L & B HRV B A B
83.43% (720/863).6 % LI I JL &y 16. 59% (143/
863), ARAEW B L HRV YL L L #5, 2 B H 41t
2R (P <0, 05) s AFAFE Y L HRV B — e %
i, Z A Gt & L (P<<0. 05) s A A 4R 8 L
HRVIEGEERLE, ERARITFE L (P <
0.05), W2,
%2 AEFHBEI HRV ERSBEREE(%)]

S CE) HRV $—/g&  HRV G R it
(n=>525) (n=1338) (n=2863)
0~1 157(29.91D) 63(18.64) 220(25.49)
>1~3 171(32.57) 98(28.99) 269(31.17)
>3~6 136(25.90) 95(28.11) 231(26.77)




HHEFSIEKR 2025 F6 A% 22 %% 128

Lab Med Clin, June 2025, Vol. 22,No. 12 « 1631 -

HFER2 AEAEHBIL HRV BRESHBEREEB ()]

o HRV H—J&Jt  HRV IB& &Y it
WY ()

(n=525) (n=338) (n=863)

>6~10 44(8.38) 67(19.82) 111(12. 86)
>10 17(3.24) 15(4. 44) 32(3.71)
x* 93.029 20. 901 37.972
P <0. 001 <<0. 001 <<0. 001

2.4 AHEZEFHRILHRV ERESMAHER LT A6
ZEJL HRV BRI, ZRASIT¥E L (P<
0.05) s AR ZEY B )L HRV B — R R LK, ZHH
GuitsE L (P<<0. 05); AR ZE4 &)L HRV IR &8
PR ZRFAGITFE X (P<<0.05), WL#E 3.

2.5 HRV B — &Y f1 HRV & & L 41 1% #L
TR ARSI 421 ) HRV B — e &
JLAN 198 #i] HRV 1R A B e f8 L 58 B T I # R RS 2

gER R, HRV B — &Y 40 1 HRV IR A & e 4l
CRMEHNKF A, 25851+
B X (P<C0.05 ; HRV H.— YL 4 f1 HRV TR & B YL
IR 087 o QN (IR0 7 2 s N A = = ) N NG B o T
ME e, 22 A Seih2F L (P<<0.05), L

* 4,
*3 AEZFFEIL HRV BEFHmBE R (X)]

. HRV i — & HRV R i &t
o (n=525) (n=338) (n=863)
BE 75(14.29) 57(16. 86) 132(15. 30D
FES 103(19. 62) 32(9.47) 135(15. 64)
(€= 254(48. 38) 140(41. 42) 394(45. 65)
&% 93(17.71) 109(32. 25) 202(23. 41)
x* 84. 625 97.620 86.917
P <20. 001 <20. 001 <20. 001

x4 HRV B — @AM HRV BSBRAMTERIERAKFELBEIM(P,;,Pys)]

- C A Eadii]] AR 40Tk /MR JiiEAR:A=| rpRLAN L 43 H
ZH n , .

(mg/L) (X10"/L) (X10°/L) (X10°/L) (g/L 0
HRV e 2l 421 4.10€0.90,13.95)  4.51(4.27,4.82)  11.20(9.10,16.54)  323.00(268.00,394.00)  120(112,128)  52.70(38.60,67. 35)

A
HRV A B A 198 5.0000.98,12.10)  4.58(4. 35,4. 80)

8.29(6. 18,10. 63)

291. 00(239. 75,355. 25) 124(117,130)  59. 90(46. 46,69. 80)

z 0. 006 2. 680 13,784 17.739 13.090 13.075
P 0.936 0.102 <0.001 <0.001 <0.001 <0.001
3 i W3 B 2 —" T AR S UE ] HRV J& L # 2T

ST I T R Y R R, By fE A S B AL,
REEEMALTANBZ —, 5. LEF Y E4E
JRYL 3~ 6 YR I 6 B L 2P T I A R sk 4
JUAERE P BE AE TS/ B A . A BFse4E i, h
HRV 5 20 7 W 38 8% G 7 42 Bk 2t 0 W R e 1)
50% LA b, 78 N RL b A 51 & 1 Y T TE X
W T L s AL 2 AR 4R HRV BRI E &
Ak H LAY, BN R IR 22 SR G BB S L A I
R REZ 1L T R G AL Y W BN e L AR
USRI L R, HRV R 2 5w UL s
JLT- A LB HL £ 9l 2 Y et L HRV K H 17 A
KT RSV sk i ldos # . AR 46 2. NIk HRV 4T
FEAE A BIF 5 XoF S P W S 5 JER e 1) 4 o IR T

AWFFEAANT 2023 4 1—12 H N 21 0 g 18 sk
Yk ABEstiZ I 4 067 AW 14 % M LR, 4%
W, 20 PR I R G 5 ) b R R R TR R
3266 i (80. 30%) ., H 1 HRV J& 4t & & &, Hh
21.22%(863/4 067), PA[EHLIX B 520 Fl L 4H 25 A
REZRIF N R HRV K RA AR, 1
Wisk {13 NEMEF R 6 A4 1 W E % 05 R
FW L HRYV LB W 0 38 58 55 6 I 21 A I B L A IR

W S TR G UL I DR

AWFFE 43 AT T AT ) RO [R] 4R % L HRV &
Peor G O G5 R TR AR 8L HRV B —
R HRVIEABREREK, ZRBI LG IT¥E X
(P>0.05); 3 5AKM5 M HRV YL B L F 2L
TE6 % KULT, b HRV &g L AR 83.43%
(720/863),6 % VL I B IL /&N 16. 57% (143/863), il
I A U [0 >F BH A o SR A TR e 1 e v XU IR
SCHR A L DR R e e B — S AR R L5 B L
L EE Ab T ok o R S R e v RV AR I A
Ah 13 HRV JRATIR AW 5E 48 1 HRV BGe 5 il K 2
Bk be 5 % LT JLE R 5B M.
HR'V 2% % 9 f51] Bifi 4F % 385 1< 1 9 20, 7T e 5 /8L e s
HEHT I B R ABTAIK AT ¢ . ARPFR S R BOR .,
B A BEILHRV BRI RK & R F LR g, S
RSP AR E RO 1 HRV &Y B L7E J Bk E
SR YL W A — E A L2 4b . ESNEAU 455 R 5 %
B, HRV B 2 AER A kKA A E RS 2 E R
SRR R TR RN, T ER TR
JEE ST 5 A I R R v 0 BN T B AR AR A Y AR
SEE TR It T fE SN A 3 5 RET L R [l X
HEE A B AR 2 8 HRV AT R T 2 M)



+ 1632 -

K Ih E 5 K 2025 42 6 F % 22 %% 12

Lab Med Clin,June 2025, Vol. 22,No. 12

AN TR 0 Bk B, A ISR KL RAE HRYV AT
W K e AE A Bk ZE {H HRV B e & Z 0 A m] g5k
R R R, L X HRV 2295 AT #a H
HE—2 6T A B TR B PN B I R T AE i Bl
T T T IR SR UL 57 4 it U /L O T R A AL 3

AWFs 4 R B R, HRV ¥ — &Y 44 F1 HRV &
B C RV B K R, 253
TG iH2E 7 L (P>>0.05); HRV B — &Y 4 fl HRV
TR A YR L 1A A0 8 /N BT Bl 41 B K-
RPERI M Ay L LR 2 R E G E L (P <
0.05) . FH4IAETFEAE A 40 3 IR G 1 b B 1E HRV
SR FR L v B S B 0, 9s 7 L A0 TR A R R e, 0 R
HRV 5 MP A BYe, 76 L3 AL X 3R A5 M il R b i
LI FLAT A5 ™ R AR A OET . BeAh . B HRV
JEY T 1 T e e 40 R AT S s R [R) A AL I
W ILZT AR R I PR R T A AL AR A A
FORB B HE AR 2 — . LIN 2B 5T & B, VP 0 38 0 25
SR FOL I /0N B T 58 T R 41 2 K R R RS R
E WS 3P B A g 0 L A DR A DG L L /N A T B
e BOL A R DL, nT S B0 BE R A B A TR K, 2
BILE KM EE 55 N AR R &0 0y [a) #, 2 Pk I g a
TR (5 U & I /N B G 22 RE 5 1 1 60 96 ~80 0 , Ho
HRV J2& & % W H 68, HRV B — gy 2 5 1 /i it
B A R FE R

g LTk, SrE PRI IE IR YL L HRV B 1
R, N HRV L— &Y, HRV YL B OLTEFK
FRFRE . HRV BH 05T % 8, L A58 1T
Al E HE L DA IR G 05 B . 17 LA A SRR L T BB A
AT AT R 5 12 06 ~ 22 Y6 B AT AT ] i AR 2 WP W 3 43 Wb
YR & HRVYY . AWF5E A — 2 R BR . &
Xof TG bR L B B A 10 I IR T O DA AT R, S &k
AF 5 7 %k TEAE PR L S A AR 118 I W2 3 o D 4 a0 4 7 A6 0
A 2B EN T HRV YL I 0 AT 06 7 R 1E

2% Uk

[1] LIZJ,ZHANG H Y,REN L L,et al. Etiological and epi-
demiological features of acute respiratory infections in
Chinal[J]. Nat Commun,2021,12(1) :5026.

[2] LI Q.GUAN X H,WU P,et al. Early transmission dy-
namics in wuhan, China, of novel coronavirus-infected
pneumonial J . N Engl ] Med,2020,382(13):1199-1207.

[3] HAWKE K,KING D, VAN DRIEL M L,et al. Homeo-
pathic medicinal products for preventing and treating a-
cute respiratory tract infections in children[]J]. Cochrane
Database Syst Rev,2022,12(12) :CD005974.

[4] UNGER S A,BOGAERT D. The respiratory microbiome
and respiratory infections[J]. J Infect,2017,74(Suppl 1) :
S84-S88.

[5] FERNANDES-MATANO L,MONROY-MUNOZ I E, AN-
GELES-MARTINEZ J,et al. Prevalence of non-influenza re-

spiratory viruses in acute respiratory infection cases in Mexico

[J]. PLoS One,2017,12(5) :e0176298.

[6] FARZI R,PIRBONYEH N,KADIVAR M R,et al. Prev-
alence of influenza viruses A and B,adenovirus, respirato-
ry syncytial virus,and human metapneumonia viruses a-
mong children with acute respiratory tract infection[ ] ].
Adv Virol,2024,2024:7613948.

[7] HAYASHI Y,SADA M,SHIRAI T,et al. Rhinovirus in-
fection and virus-induced asthmal[ J]. Viruses, 2022, 14
(12):2616.

[8] ESNEAU C,DUFF A C,BARTLETT N W. Understand-
ing rhinovirus circulation and impact on illness[]J]. Viru-
ses,2022,14(1) : 141.

(9] (TR, T4t 34, 5. R X AR B JL SR E R
VAT IR R R AR AE 23 BT [T ], v AR A 06 B2 2 24 3K, 2021,

44(4) :317-322.

[10] W3 VL8057 i A8 429 LA M. 8 . dbnt: AR
T AR FE 2005 :1316-1320.

[11] VANDINI S,BIAGI C,FISCHER M.et al. Impact of rhi-
novirus infections in children[J]. Viruses.2019,11(6):
521.

[12] JACKSON D J, GERN ] E. Rhinovirus infections and
their roles in asthma:etiology and exacerbations[ J]. ] Al-
lergy Clin Immunol Pract,2022,10(3):673-681.

[13] BAILLIE V L,OLWAGEN C P,MADHI S A. Review on
clinical and molecular epidemiology of human rhinovirus-
associated lower respiratory tract infections in african and
southeast asian children[ ] |. Pediatr Infect Dis J,2018,37
(7) :el185-e194.

[14] PRINCIPI N, AUTORE G,RAMUNDO G, et al. Epide-
miology of respiratory infections during the COVID-19
pandemic[J]. Viruses,2023,15(5) :1160.

[15] MR, SPAg, 2, 55, 4R )77 0 Mg 2 ) e 1 e AL,
mh N 500 B A AT G 2 B PR AE 43 B [T T R AR
F2ER,2023,48(11) :1337-1343.

[16] CLEMENTI N, GHOSH S,DE SANTIS M, et al. Viral
respiratory pathogens and lung injury[J]. Clin Microbiol
Rev,2021.,34(3) :e00103-20.

[17] LJUBIN S S,MESTROVIC T. Rhinovirus-A true respir-
atory threat or a common inconvenience of childhood[J].
Viruses,2023,15(4) :825.

[18] HARTIALA M, LAHTI E, TOIVONEN L, et al. Bio-
markers of viral and bacterial infection in rhinovirus
pneumonial J]. Front Pediatr,2023,11:1137777.

[19] NAKAGOME K.NAGATA M. Innate immune responses by
respiratory viruses,including rhinovirus, during asthma exac-
erbation[ ] |. Front Immunol,2022,13:865973.

[20] LIN H C,LIU Y C,HSING T Y,et al. RSV pneumonia
with or without bacterial co-infection among healthy chil-
dren[ ] ].J Formos Med Assoc,2022,121(3) :687-693.

[21] ZHENG S Y,XIAO Q Y,XIE X H,et al. Association be-
tween secondary thrombocytosis and viral respiratory
tract infections in children[J]. Sci Rep,2016.6:22964.

s B 31 :2024-10-10 18 H #]:2025-03-06)



