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Epidemic characteristics of human rhinovirus acute low respiratory tract infection in
children and the relationship between the infection and meteorological conditions in Suzhou
Huang Li',Chen Zhengrong', Wang Meijuan',Ji Wei', Zhang Xinxing', Gu Wenjing',Shao Xuejun®, Yan Yongdong'
('Department of Respiratory Medicine ,’Department of Laboratory,Children’s Hospital of Soochow University,
Suzhou 215003, China )

[Abstract] Objective:To explore the epidemiology of human rhinovirus (HRV) infection in children with acute low respiratory tract
infection and its relationship with meteorological conditions in Suzhou. Methods: A total of 1 926 children with acute low respiratory
tract infection were participated in the trial during January to December 2013, and the nasopharyngeal aspirates were collected for
HRV detection with real time PCR. Meanwhile meteorological conditions including mean temperature, relative humidity, total month
rainfall, sum of sunshine, and mean wind velocity were collected monthly during the same period. The relationship between the
epidemic of HRV and meteorological conditions were analyzed by Spearman rank correlation analysis. Results: HRV was identified
in 11.1% of 1 926 specimens,81.3% patients with HRV infection were younger than 3 years old;The prevalence of acute HRV
infection was higher during summer and spring. HRV detection rate was positively correlated with the monthly mean temperature.
Conclusion; HRV is a common pathogen in hospitalized children with lower respiratory tract infection in Suzhou. Meteorological
factor, especially temperature may affect the prevalence of HRV.
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BB BIL RN S . AEbRifE. OFR 14
H~14 % ; QI RieW LR BHLTER .
W i e T A Bl AR A IR | T A I AR 9
IS W AR AR e S LB )T TR B B 7E
1A H LA s @HE R H A Al il , nsfe Kbk
OIS | A ZE VRN S S R IR SCRE IR
KREMEE AR R R RPESRFER ; OABL S KL
W H K 4E S WAl WY (nasopharyngeal aspirates,
NPA),

BNV DN VS o (e S AR TR S TR U
L NAP BREX ERMFEK B AERE P,
12 7%

12.1 NPAWKE

FBILFEABE 24 R 3R H SR — UM I 2 45 h
HUNAP 2~4 mL, V6% SCE % A T 1 M GE
I RE S AR ST A A
1.2.2 % JLeFeRE A4

R FH B3 G P G A I I 3B 7 o DL
75, BIE I A O 5% (RSV), % 7 (ADV) | it/
JiEE AB AL (IV-A M IV-B), EIFERT 1.2.3 7
(PIV-1~3) K50 &0 H 2€[E Chemicon A H],
PRI I A S SR AF
123 Al (hMPV) Z 4+ % 2 (HBoV ) i

K H RT-PCR ¥E 41l hMPV RNA, S22
PCR %450 HBoV DNA
1.2.4 B KRR (MP) A

K H#IERE 1 PCR AT MP16s yfRNA JE A
FEEARIE S DNA >2.5%10° #% 01 /mL
1.2.5 HRV #)

OB1Y%TT . 2% GenBank 11 K ENZHA
[i] HRV B 4)7 5, it& 8 T 91 HRV &
HE5 14 . HRV-F;5'-TGGACA GGTGTGAAGAGC-3';
HRV-R:3'-CAAAGTAGT CGGTCCCATCC-5" ;HRV-
probe : FAM-TCCTCCGGCCCTGAATG-TAMRA, i |
M) TR AR MRS A BR A R A 5 ; @ mRNA
BRI 2%« FH B O A (b RAR ) il B v SR bR A< v
19 RNA, PR WARAE UL ; @i 4% S & 1 cDNA
FHBEHLS | 93007 54 1 cDNA ; @S2 E B PCR . ¥
DNA 3 uL, B ddH,0 14.75 wL,RT S 2.5 pL,
25 mmol/L MgSO, 2 wL,dNTP 1 wL,0.25 pL Taq
(Promgea 2vH], &), 514 F R 4 0.5 pL, 3£ 25 pL,
B SLPEE PCRH AL (BIO-RAD A H], 3
)T 95°C 15 s 60°C 30 s ¥ 34 40 PMEIR , [ ERHR
P e 2 e PR S,

12.6 A ZAHKE

ARSI (C) BN EE (%) ) s
Kt (mm) S H BRI (h) P24 G (m//s) 55
A RERTRHR TN T R bt . Gt b
BN B ONIREE 120°0046 31°,
13 s%itdFsa

K SPSS18.0 # Ak T g it b, I
BT AT E OB IAEL + bRifE2E (X + 5)Fn, FEIE
AMTHE GRS (DU R B EI R ) o, 4HIH]
R Wilcoxon BRI ES, THECFORN A 7 Hhak
FITR, HEBERAT X Ky HRV gy 54U A
ZE A MR FH Spearman FRAH G001, DL P <
0.05 hZEFAHGHE L,

2 5 R

2.1 NAP WPRaAndk L A% R kA b &

AL 1926 15 JLZE NPA i J5 2746 0 2% 55 4
T E=AE 1R R BHYER A 978 6 (50.8%) , T E
S5 MP (22.1%,426/1 926), HIJGH K A RSV
(12.0% ,232/1 926) ,HRV (11.1%,214/1 926) ,HBoV
(5.2% ,100/1 926),PIV-3 (5.1% ,98/1 926) ,hMPV
(2.1% ,40/1 926),ADV (1.1% ,21/1 926),PIV-1
(0.9% ,17/1 926),IV-A (0.5% ,9/1 926) FI PIV-2
(0.1%,1/1 926)
2.2 HRV #— R R RSB I h

214 {5 HRV f I BHPE L, H— HRV J&
143 1511(66.8%) , IR A 1EYs 71 61 (33.2%) , Hrp | Fe
UL R A R R A it 98 S A | 14 o 2 1
WP 5 M 75 (R 1),

*1 THRERLILEEFSEAHMBEBRER
Table 1 Frequency of HRV co-infected with other
respiratory pathogens in children with lower

respitratory tract infections

HRV IR A B R i ik HAH(%)
i 4 ¢ AR 36 50.7
[N SLEA 14 19.7
W 3 A s 8 11.3
BB -3 5 7.0
ISR EE 2 28
A 75 = 2 28
i 4 S S AR AR 7 1 14
i 4 S AR+ PG A BT 7 1 14
ii 48 Sz JEA+ Bl e S 25 -3 1 14
Jii 8 S JEL A+ Bl Rt S 2 - 1 1 14
IR A Y, 71 1.4
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Figure 1 Age distribution in hospitalized children with

lower respiratory tract infection due to human

rhinovirus (HRV) infection
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Figure 2 Seasonal and monthly distribution of human
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rhinovirus (HRV) infection and meteorological
factors from January 2013 to December 2013
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Table 2 Associations of HRYV incidence and meteorological

factors
REE i HIEREL P{E
SEEIR(C) 0.692 0.013
SEIAHNHEE (%) 0.270 0.396
SRR (mm) 0.043 0.895
B H R (h) 0.566 0.055
SEFIRGHE (m/s) 0.405 0.191

2.5 HRV #— R e BoRA B4 s RAFAE AR

HRV B 8 LI R 2RI LI . Wi 2, I
TR, T Lo BT 2 i T g R X
HRV R4 G 55— e 8 LI R RAAEAR LA B
TAEBERTEIE DASD AR TEGe T 255 (3R 3) .

RIS =

ML AF R SCHR R TE HRV 78 B N AT, 78
JLFE PR T SR e v i R N 16.0%~68.5%>,
ARHWFFT AN, F3H Hi X T PP 8 e A e L HRV
BRS HRN 11.1% 4K T RSV, AL IX L2 2
PE T IR ) EE R R

®3 BREE—BERKESBEIRKFFELR
Table 3 Demographic and clinical characteristics of
children infected by HRV with or without co-
infection
Z PR RAERY  PIE
UNEE EES|

R IIE (25%~75%) | 23.9(5.8~29.0)22.0(5.9~31.0)0.988
BEn(%)] 95(66.4) 54(76.1) 0.150
A B H] (d) 7.6 £2.7 84 +27 0.017

F1 534 [n(%) ]
e 37(25.9) 16(22.5) 0.5%4
B 43(30.1) 26(36.6) 0.334
Fk 35(24.5) 19(26.8) 0.717
£ 28(19.6) 10(14.1) 0.322

I REBL [ n(%) ]
LAY 139(97.2) 69(97.2) 0.993
e 69(48.3) 35(49.3) 0.886
R 63(44.1) 24(33.8) 0.151
oz 57(39.9) 37(52.1) 0.089
I 1% 2 {1 32(224) 22(31.0) 0.172
- % R 16(11.2) 8(11.3) 0.986
£ 3(2.1) 1(1.4)  0.726

SLH A A

FLAIM S (x10° ~/mL) 117 £50  11.1£43  0.380
PR AR (%) 43.7 + 21.5 479 +204 0.173
I/ (x10° 4~/mL) 380+ 121 382+ 115 0.920

CRP[ (mg/L, ¥{H (25%~75%)] 54(0.1~84) 6.3(0.1~11.8)0.380
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R I ESE 1 AR WL SR Hb DX T A T
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HRV 2 BUEA B T —25 0198 HRV MRA TR

(&% 30Hk]

[1] Williams BG,Gouws E,Boschi-Pinto C,et al. Estimates of

world-wide distribution of child deaths from acute respi-
ratory infections[ J]. Lancet Infect Dis,2002,2(1);25-32

[2] O’Callaghan-Gordo C,Bassat Q,Diez-Padrisa N, et al. Lower
respiratory tract infections associated with rhinovirus dur-
ing infancy and increased risk of wheezing during child-
hood.A cohort study[J]. PLoS One,2013,8(7) :e69370

[3] Guerrier G,Goyet S,Chheng ET,et al. Acute viral lower
respiratory tract infections in Cambodian children: clinical
and epidemiologic characteristics[J]. Pediatr Infect Dis J,
2013,32(1);e8-el3

[4] Cox DW,Bizzintino J,Ferrari G,et al. Human rhinovirus
species C infection in young children with acute wheeze
is associated with increased acute respiratory hospital ad-
missions[ J]. Am J Respir Crit Care Med,2013,188(11):
1358-1364

[5] Fry AM,Lu X,Olsen SJ,et al. Human rhinovirus infec-
tions in rural Thailand :epidemiological evidence for rhi-
novirus as both pathogen and bystander[J]. PLoS One,
2011,6(3):e17780

[6] Linsuwanon P,Payungporn S,Samransamruajkit R,et al.
High prevalence of human rhinovirus C infection in Thai
children with acute lower respiratory tract disease[J]. J
Infect,2009,59(2):115-121

[7] Cheuk DK,Tang IW,Chan KH,et al. Rhinovirus infection
in hospitalized children in Hong Kong:a prospective study
[J].2007,26(11):995-1000

[8] Bicer S,Giray T,Csl D,et al. Virological and clinical
characterizations of respiratory infections in hospitalized
children[J]. Ital J Pediatr,2013,39(1) 22

[9] da Silva ER,Pitrez MC, Arruda E et al. Severe lower res-
piratory tract infection in infants and toddlers from a non-
affluent population;viral etiology and codetection as risk
factors[ J ]. BMC Infect Dis,2013,13(1):41

[10] Zeng SZ,Xiao NG,Xie ZP,et al. Prevalence of human
rthinovirus in children admitted to hospital with acute
lower respiratory tract infections in Changsha,China[J]. J
Med Viro,2014, 186(11).1983-1989

[11] Linder JE,Kraft DC,Mohamed Y ,et al. Age,season,and
lower respiratory illness over the past 3 decades[J]. J Al-
lergy Clin Immunol ,2013,131(1) :69-77

[12] Miller EK, Gebretsadik T,Carroll KN, et al.Viral etiologies
of infant bronchiolitis, croup and upper respiratory illness
during 4 consecutive years[J]. Pediatr Infect Dis J,2013,32
(9):950-955

[13] Garcia-Garcia ML, Calvo C,Pozo F,et al. Spectrum of respira-
tory viruses in children with community acquired pneu-
monia[ ] ]. Pediatr Infect Dis J,2012,31(8):808-813

[14] Gern JE. The ABCs of rhinoviruses, wheezing,and asthma

(TF#E% 1436 )



