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Epidemiological Characteristics of Human Rhinovirus with Acute Respiratory Tract Infection in Children
and Its Correlation with Climate in Suzhou during 2013-2015
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[ Abstract ] Objective: To investigate the epidemiological characteristics of human rhinovirus with acute respiratory tract ( hRV)
infection in children and its correlation with climate in Suzhou. Methods: Children hospitalized in the respiratory department of
Children’ s Hospital Affiliated to Soochow University due to respiratory tract infection from Jan. 2013 to Dec. 2015 were extracted to
detect hRV and 7 kinds of common respiratory viruses, human metapneumovirus (hMPV) , human bocavirus (hBoV) and Mycoplasma
pneumoniae (MP) DNA and sputum culture detection bacteria. The meteorological factors were collected. The relationship between the
detection of hRV and metrorological factors was analyzed by linear regression and stepwise regression analysis. Results: Of the 5 994
cases, the top three pathogen detection rates were respectively MP (34.37% ), RSV (11.09% ) and hRV (10.78% ). The results
showed that the positive rates of hRV infection (13.32% ) was obviously higher during autumn. The most common pathogen co-infected
was MP (30. 96% ), followed by Streptococcus pneumoniae (10. 84% ) and hBoV (6. 66% ). Climate temperature was positively
correlated with hRV detection rate (8=0.499, t=2.112, P=0.043). Conclusion; hRV was one of the most common pathogen in
respiratory tract infection of hospitalized children in Suzhou. The prevalence of hRV infection was higher during autumn than other
seasons. The most common pathogen co-infected was MP, Streptococcus pneumoniae and hBoV. Climate factors, especially the
meteorological factors, are positively correlated with hRV detection rates.
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SRAGPE NN 5 A Bt B LAY i 2 i A vh 2 B hRV g gy 5 '
HOLREMEE 3 622 hRV G E I 5R/NLM VR L1 — At
I R GG, hRY FEUNIT IR SR GL AR A A, 2013 4F 1 H & 2015 4F 12 H AE 750 K2t E L
AT AT AR A, FRAT A Ak A U N PR b DX BE BRI R BE AL 5 994 ) ARIE 17 d ~ 15 % 4%
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1.2 Fi&*
1.2.1 AnAesk%E  BILAPRE 24 h PR JCIA 61 Al
BUR WA SR A5 2 B LRI AT ~ 8 em IAZI A ER
PIN B ~2 mL 538, B AT A B Kt
B RGIRAIE 708 3 47,30 min Wik ks, — i I T
hRV A& i % 3 (human Metapneumovirus , hMPV) | A
2518 %5 B (human Bocavirus, hBoV) | ifi & 37 J& 14
( Mycoplasma pneumoniae , MP ) A0 | 575 #4343 5l FH F
P8 % % P Al I 0 T A R R A, R LA S R
AERRIKIN 1 ~2 mL, 37 RIEAG AT 117 MP-IgM \MP-1gG .
1.2.2 RT-PCR #:a hRV A B &IT& M T 5 hRV
AIEER S 19, 519 P50 anE .

hRV F.TGG ACA GGG TGT GAA GAG C;hRV R;:
CAA AGT AGT CGG TCC CAT CC; hRV PROBE: FAM-
TCC TCC GGC CCC TGA ATG-TAMRA . FH Trizol $2HUAR
A RNA T 6-BERLT | 9330 5% 5 1 cDNA, #§ DNA
3 pL, BIZEK 14.75 wL,RT ZZ K 2.5 pl,25 mM
MgSO, 2 L, Jit R A A% AT = B2 (ANTP) 1 plL, Taq
0.25 pL, 51 F R 0.5 pL, 325 pL, & 9209856 PCR
A SHIEFHLT 95 C 5 min,95 °C 15 5,60 °C 30 s, 1
40 NMIEFR AR DO A R PEZE AL . B Pl iy
JF3 5 GeneBank H Y HE PR 91 R AT HE 48, P 31) G 484l
JH Chromas %42,
1.2.3  HAbepgulm Rkbn SR E R IOLE
K - 3 A5 955 5% ( Respiratory syncytial virus, RSV) |
WIESRRE A B B (Influenza virus A, Inf A; Influenza virus
B,Inf B) , B WRESREE 1.2 .3 B ( Parainfluenza 1 (11 1,
Pinf I 11 1) F0 555 7 ( Adenovirus, ADV) , RT-PCR 77
A hMPV ; PCR J5 4 01 hBoV | 8 MP-DNA ; ELISA
AN LT MP ARR PG LR R AT 407
1.2.4 s RFAAEE A b BE LAY D [l
SIHT A KB Ik PR D kL, A 65 V31 48 158 i TR 2%
W ER A SRR S R R R
1.2.5 ARFTH#E T ARBWERHBM IR R
it ARSI AR B A B B H R
F 12 X
1.3 “%iFHk

I ] SPSS21. 0 B4, T B 5k 21 18] R 19 L R
X K5 A3 R FH Spearman AH 5643 #7325, P<0. 05
REFAGITEE L,

2 #HR

2.1 JRRAEBREIL

5994 fi] /LA, MP 5 315 40 B A R 4 00
34.37% (2 060/5 994) 32.27% (1 934/5 994) .13.10%
(785/5994) , = H WK ZEFA Gl 2% L (x’ =844. 05,
P<0.01) R m THN, EFARIT¥FE X

(X’ =627.98,P<0.01) , WFE 1,
&1 5994 HIMFMRE LR ILRERSHIER

S i BHH: 191450 K 2%/ %
MP 2 060 34.37
RSV 665 11. 09
hRV 646 10.78
it 4 4% 2K ET 472 7.87
hBoV 332 5.54
Pinf Il 147 2.45
LRI AT T 104 1.74
RABSLHL 99 1.65
Inf A 48 0. 80
ADV 43 0.72
SR ER A 43 0.72
hMPV 27 0. 45
5% [75 it ) 12 A R T 24 0. 40
KIp ¥ vl 13 0.22
Inf B 12 0.20
Pinf I 12 0.20
il S AR A T 9 0.15
Jili 4 s B AT TR 8 0.13
F B A ER T 5 0.08
i 2 AN AT I 5 0.08
) SR I A P 2 0.03
Pinf 1l 2 0.03
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AR A5 11.21% (12.49% (11.44% 9. 14% F1
7.05% AR LR 22 A Gt F 8 L (x* = 14. 477, P<
0.01) ,hRV BYL =2 UL F 3 H IR L,
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5994 B ILH, BB 1.63 : 1, BHEEIL hRV
Kt % 10.98% (408/3 716), 2 1 5 JL hRV 4 M %
10. 45% (238/2 278) , 2R TG4 L (x* =0. 415, P>
0.05),
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2013 4F . 2014 4F 2015 4F hRV # & 40 51 K
8.17% (166/2 032).10.95% (224/2 046 ) . 13.36%
(256/1 916) , #4F[H] hRV Kih R 25 H S it
X (x*=27.738,P<0.01) , 2013-2015 4F hRV J&YLH &
Wi E R
2.5 hRVEELEEFYe XA

hRV e PU 25 v 3 0] 4 1, 2013 2015 4F 4 2=
T hRV B R0 F 11 73% (H % 11.66% |
FZE13.32% &% 6.56% , 4 2 hRV K i R L
ERAGHFE L ( =40.552,P<0.01) . FKERKHIHR
T, TR R AR, hRV K 3R BE A 15 28 Ak i 34 0
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2.6 hRV & F 5 RERNE %R

5 994 i FL, B AN a] P Al 28 W A il 46 45 HoAth
PRI 493 161] 5 501 51 () 9595 43 ZH AN . L R G R
201 1], St & 65 i, S AUAE R 120 1, SR %
4 650 7], BN LA R 42 B, KIPERS 96 191 1], FE it
R 232, XEAEI R hRV K H 2 (11.59% ) 5 T H:
PSR LA R LI E R YL 2 hRV A R (5. 47% )
RT3, SRR A TP 18 %
Y hRV K R ILEZ R A LI 2B L (¥ =7. 176,
P<0.01) W52,

£2 FEFERERLER RV & H iR

PN G I ) 45 PR B4 K H PR3/ %
e R 201 11 5.47
SRR 65 7 10.77
KRER 120 10 8.33
EAZER 42 4 9.52
KA 4 650 539 11.59
PR ESIIES 191 16 8.38
TRENT 2 232 22 9.48

2.7 hRV &4 R %

hRV B&GL 1) 646 1] (1) L, A FFH At )5 g 1)
H 413 0] IRAIERYL N 63.93% ;IR MP JEEYL 200 i
(30.96% ) ; IRA R ARG 102 1] (15.79% ) ,£14E hRV +
hBoV 43 i (6. 66% ) , hRV +RSV 35 fii] (5.42% ) ,hRV +
Pinf T 15 #1(2.32% ) ,hRV+Inf A 3 f51](0. 46% ) ,hRV+
ADV 3 4(0. 46% ) ,hRV+hMPV 2 14 (0.31% ) , RV +Pinf
T 15(0. 15% ) ;IR A AP 111 51 (17.18% ) i T
H 3 BEAY N il R BEER T 70 191 (10. 84% ) |, T B W 1L AT
720 (3. 10% ) , RABZEHRIEE 13 61(2.01% )

2.8 FREAMZEEZL hRV & ® Fehta LM

TN HLIX 2013-2015 4E AR 17. 58 C,F
MEREN 72.30% , H S FE R R 3 925.90 mm, &L H |
BFE]A 5 394,00 h, H PR H 2. 57 m/s, #H L ES
Z%ORHS A hRV K R T 2 o0tk mE 438, 45 R 3R
BI.hRV Kzt 5 A ¥R Z WA EAEE (r=
0.366,P=0.028) , 5 H 4 XU A% B AH ¢ (r= 0. 406,
P=0.014) , 5 H ¥ & HFE#08 Rk A SF 324908
FETCA N, BRI, ER R G RZ YR A Z A 1]
Fr e, B REHE R Z AL B, BRRS
hRV ¥ RS E A 56 (B=0.499,¢=2.112,P=0.043) ,

3 itig

AHFGE R IRFE 5 994 5] ART FJLHY, B —35 A
TR MP (34.37% ) , RSV J&45 2 £ (11.09% ) ,
hRV A% 3 £ (10.78% ) . JH1 hRV K HH S8 7E 95 5 K
H P AR T RSV K R JEHEAESS 2 07 9 B R
FAWFsE R IE, ARL 4 Bg JL# B hRV BHPE R KR 6% ~
35% . JLETHELIX ARI 2 JL hRV BH6 %R K 15.49% ©)
ML ART AE BE S L hRV K %K 13.5% XK T
RSV (18.7% ) " 4l Hb IX ARI £ JL hRV #& &k
14.4% 7 ABEFEAE R WK, SN HUX hRV K R 4L
o B TN HB XIS, T RE S A M X R BT R X
GRAFERATERFERZANFA K, hRV EYB 7E
JUKEH SR TC B I 22 5, AP I B 3 ] ek g, R L F
3L LITFILE, EAMIHFSES ], hRV 7E 6 A~ H LA {E
BeZLAP R R w6 A H DL ERULAS HE R T R,
2 b, ENBASEY LB, ARL L hRV &
YA 5 B UN, LA 1 B AN LEE N 3, 5AF 5 45 1
FEAMIAT, FEZN /05 )5 1 hRV 4 4E XA e A4
HR S DR AS H DX ARG H R e e Bk, AT g R,
T X hRV BRYLAT e 2 B AR e R kS, )
MHLIX AR 8L hRV K R i e H Rk E" | 54
WA BT, 2% T RB AR A 2 S R A

AR FE o, 78 AN [] P W0 T JER e A 1R e L3 v, 52
S B hRV A H SR B A2 5 10 B S A8 Ml
HJE hRV Y5 51 EERRZ — A it 54
TFF 8T 52 B AR e fBL, 3208 Ml 98 98 191185 5 3 K L
B4, S5 ok FAEMT 2 LAY hRV K 8 9. 48%
ULHA hRV A S B e, 82 AR X 2008 4F
5 12 2012 4F 3 J1 4t L3 B B A Be iY 259 5 2 A 1
W 38 R e £8 L B T Uk VR E AT KL N, hRV K R R Gk
34.4% , LA hRV-A hRV-C WA N | H -5 HAh W0 18 5
BEAFAE G I L 54 B, DL EBFSE 45 5 $27R  hRV
S L T P A R A SR AR 2 — (R [R] AL ) hRV
TR 5 1 7 R R A], H T SE TR [F AL hRV
Y L4l hRV 5 hRV IR A IR Y 5 90 7™ 5 R 9 A
KWL TG KA B I — SR HT

ARTFSE hRV G B ILT TR A MP e R 5 m, TR
IR AIRIFSE S 45 0 s IR N B IX MP A7 215 LR
BZER T, hRV WFATZE 5 MP AL, o] ff B LR &
TR E AT REIR I, hRV JRA 40 B I e 32 B A0 45 . il
REEERTH | FIREG AT RSP, AR LB,
FEBE T 5 HB LS 5 WA TR A9 B2 hRV FIIT 28 55 3K 1
AT H hRV IR A H s 75 8% e =2k hBoV RSV F
Pinf I, SCHKHZE hRV % WLIR A 09 FF W% 38 9% & A
hBoV RSV ADV % {HIRA YL RASARIF 5T 8

AR 2RI 5 W B Y A S5 A5 #E, du Prel ] B
IR RN R AR AR S K S
ARI B BLA IR S Horp RSV £ 5 <R
SR A G, UK Inf A hRV F1 ADV, ¥ H 1
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[BE] BRI AR b F a2 A 410k (BNP) A T34 L& R AR LR &k X ARE M F %58 (ADHF) (& £ Z M 6916 RO,
FiEKE2012 451 A £2016 8 A AT REFKFHEILE E RS S 40 64 ADHF #5520 ILym B LS 3 4k (K
B ROSS #F%-) e ik BNP S JEHA £ T4t 54 (LVEF) £ F4F K A M A4 (LVEDd) . £ 14 1 & & (IVSD) F %4, =i
PESHT BNP JE78 97 T/ 69 AL & 5 2 B ROSS ## 4 \LVEF . LVEDd . IVSD %48 & 3547 69 A0 & ML, Z58R . BNP. & B ROSS 34
LVEF % /& ADHF 7% 75 41 )5 bk, 2 F A 4t & L, ADHF 7% 77 47 BNP 5 Z& B ROSS # 4 2 E49% (R=0.975,P<0.01) ,5
LVEF Z 1VSD £ fi#8% (P<0.05) ,5 LVEDd #8 % #2233 (R=0. 349,P<0.05) ., ADHF /4775 BNP 5% B ROSS # 5 1 A £ iE
##(R=0.911,P<0.01),%5 LVEF £ i #48% (R=-0.535,P<0.01) ,42 BNP 55 LVEDd .IVSD % < £ T I5Ar LA BAR R M &
B ILEY KRS LR dn 7 BNP KT 5 ADHF = 42 % F 48 % | foif BNP R -F 4542 B ROSS 34 = LVEF 4 ADHF #9 4
A KA E W RANAL, W BNP R-F3RE)LE Y RA SRS £ EMegls RIMEAFiE—FRR,
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