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SBOUP IR T A

EFH T BREE KK BRE HBER AEKEFE SKE

(FMKXFWBEILEERSRA, L3 FM 215003 )

[(FHE] B&  THIMHIX A BN C# (HRV-C) 7EMFUGEEYY (RTIs ) B8 L roks: R |
TATHE S LG RARIE . F3E HEHK 2014 4F 1~12 3 RTIs fEBER L 1702 G RFFFE x4, SRAE A LS R
WZHLH 1702 6y o 2R RT-PCR VARG HRV mRNA; SEHF9EGE it PCR+ i 20 FRIGHE I 2 Akt HRV-C #EAT4
LR 1702 4] RTTs L, & ARV &L 244 9] (14.34% ) , H 1 HRV-C # 69 4] (69/244, 28.3%) .
HRV-C IRAIEYLHN 61% (42/69) o HRV-C ZERAAMEARK S, HPhEmEEH 2R EmTE. 2. &
=2 (P<0.05) ; 2~5% B L HRV-C fu 26 0 25 T HALAE B 4 (P<0.05) o HRV-C B G BOM-PE fifi 58 Frik
Wi 2 A (14 e 9] 228980 T HRV-A/B &3 (P<0.05) 5 HRV-C YL rE0h Mok gnife . CRP JHE el B & T
HRV-A/B /&Y (P<0.05) , {HAEMEMN A FOLAIG R 2 L 22 F TG IT2# B X (P>0.05) o 4518 HRV-C &
Py HRV YL 1/3, KB L, IRAEYRR, P 2~5 2 B REH, HRV-CIERYL LA RRIIE
A5 HRV-A/B B LA [ FEYRILRIZE, 2016, 18 (11) : 1094-1099 ]

[ R8BIE ] SORTE; WPUGEIERYY; WATRss; JLE

An epidemiological study on human rhinovirus C in hospitalized children with
respiratory tract infections

LI Li, JI Wei, SHAO Xue-Jun, XU Jun, JIANG Wu-Jun, CHEN Zheng-Rong, TANG Ru-Ze, YAN Yong-Dong. Department
of Respiratory Medicine, Children's Hospital Affiliated to Soochow University, Suzhou, Jiangsu 215003, China (Yan Y-D,
Email: yyd3060@126.com)

Abstract: Objective To investigate the detection rates, epidemical characteristics, and clinical features of human
rhinovirus C (HRV-C) in hospitalized children with respiratory tract infections (RTIs) in Suzhou, China. Methods A
total of 1702 hospitalized children with RTIs from January to December, 2014 were enrolled, and 1702 nasopharyngeal
aspirate samples were collected from all children. RT-PCR was used to measure HRV mRNA, and quantitative real-
time PCR combined with high-resolution melting curve was used to measure HRV-C. Results  Of all children, 244
(14.34%) were detected to have HRV infection, among whom 69 (69/244, 28.3%) had HRV-C infection. The rate of
mixed infection of HRV-C with other viruses and bacteria was 61% (42/69). HRV-C was detected in each month of the
year, and the detection rate of HRV-C in autumn was significantly higher than that in spring, summer, and winter (P<0.05).
The children aged 2-5 years had a significantly higher detection rate of HRV-C than those in the other age groups (P<0.05).
Compared with HRV-A/B infection, HRV-C infection led to significantly higher proportions of patients with lobar
pneumonia and acute exacerbation of asthma (P<0.05), as well as patients with increased neutrophil count and CRP level
(P<0.05). There were no significant differences in sex distribution or other clinical manifestations (7>0.05). Conclusions
HRV-C infection accounts for about 1/3 of HRV infection, with a high incidence rate in autumn. The rate of mixed
infection of HRV-C with other viruses and bacteria is high, and children aged 2-5 years have the highest detection rate of
HRV-C. Children with HRV-C infection have similar clinical manifestations as those with HRV-A/B infection.

[Chin J Contemp Pediatr, 2016, 18(11): 1094-1099]
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ANZ£L%5%3: (human rhinovirus, HRV ) J& T-/)
RNA WG #ERE, 4324 3 A HI HRV-A. HRV-B
I HRV-C, #F58@/R, HRV 7ERA FE 5]k %5
JEE, MTERLLAILE, BRI E LA,
i AT 5| SR SNSRI A T B A B
HRV-C A [ T AR ) S 2, AAE L3
JeRgsy, HILBEG SRR . Wi e
FEEE P EoR R 1, R R R ) OC 2R
o ASCRAISEMTOLE T PCR+ 70 PHEHE I 28
TR HRV-C, 326 0 7 73 5 i) 5 PR
AL BT, HEZET, HETE N M ARAHCHE,
AT R PR OE s I 8 OOt 750 JH 1 XL
# HRV-C W 8 B gy ( respiratory tract infections,
RTIs ) BORATIN 7 Al RAFAE EAT o0, 3 —20
SEHA IO EE, ) RBES AR EIAI,

1 ARSI

1.1 RIS

PEH 2014 4 1~12 H F I K24 MR L =
B¢ P 1 B4 B 1) RTTs L 1702 491 A AFF 58 % 42,
HAr 5 1098 1] (64.51% ) , % 604 4] (35.49% ) ,
Bz Rm18:1; rABILFRETNHE1S
210 H ZIE, WG RS Wbs s i e o
SHULERE) 557 W, Hd <6 4~ H 618 ], 64
H ~578 %, 2% ~352 4, =5% 154,

WA BT LI R B . S0 S A6 0 % kg
IR AEIRIR R, LR AR 2 Kekik H R —
URME W848 16 AP 7~8 em, FFH 7R 5| 254
IS MR A3 3 2~4 mLL, FRAS THGHE 2% 2 06 2 Ak
TR IR W SR . A 9T 28 IR e A B B 4
W&, RESFRY SIS BILKE FE
1.2 SIS E = PCR -TagMan #f §t % #&
HRV & &

% % GenBank JT ¥ 80 ¥ JE b & & & 1
Z AR HRV By & 5 WAy 5, wit 7
PRI HRV W R 51 ¥, B AE Y TR
R MR % A RS A A e HRY 51 9 7 41
F: 5-TGGACAGGGTGTGAAGAGC-3"; R:
5'-CAAAGTAGTCGGTCCCATCC-3'; PROBE FAM-

TCCTCCGGCCCCTGAATG-TAMRA ., X JH KR &
SO0 R B 7 B IS A 43 W ) R RNA, 3428
WA FRULH B AT, 6- BEBLS [ 93055 5% 5
¢DNA, PCR W& Z (25uL) : ¢DNA 3 pL, RT
2% P W 2.5 ul, 25 mM MgSO, 2 uL, dNTP I pL,
Taq fi§ 0.25 uL, 5% F 0.5 uL, 514 Probe. R %
0.25 uL, % 1 ddH,0 14.7 uL. PCR /2 I 4% 1
95°C 5 min; 95°C 15s, 60°C 30s, 40 MEH, 1R
PG LA PR ZE IR
1.3 HRV-C TRFLETE

i# 118 NCBI GenBank %% 4 &£ 4> #f HRV &

FELEMIE [ VPA/VP2 I & B R E 51, i

S HRV-C W358, o LigAY TR
RS A RN R G, P50 FiE519) F:
GGNWWBTCYGATAGGCTHAA; T i 51 % R:
TANBBDGGCCAYTCHCCRTANGC, LA HRV-C51 FH
PERR (IO ) SHARAES, SERTPO0E &
PCR ¥ HRV-C, JZ W £ {F A 95 °C 15 min;
95 °C 20s, 60 °C 20s, 72 °C 20s, 50 4> 1§ ¥F;
T 80 CHF UL D S, MR AR N I 38 th £ 1Y Ci B
K| ) — SRR 2 AR | Wk E . SR ki
SE W) 5l 51 W) vk FE BT 38 HRV-C51, PCR 45 5
FRAT S o PR s 4 o, 25F 0 95°C 1 min,
40°C 1 min, 60°C 1s, 65°C 1s, R)GEH ETT3
95°C, 4EFE 0.02s e 1 R, FE T 37CHh
H 1 ming SRR A AT E ALY 3 7=
FIRESERE . LIfiE HRV-C51 AUER RIS REIR
HEBR T W) — B AR SEAR RS S 38 7 W) B M i R S
HRHE 5 HRV-C5 1 AH I (1 RFAE M S B T P8 DA o 2
734 HRV-C LAY,
1.4 7 FE D0 PE IR B R B A9 46

L PE D CIE AT DN P 7 A UL B -
WP GE A ke (RSV) . IR #E (ADV) | il
JGEE AL BAI (Inf-A., Inf-B) , BIFEGRRE 1. 2.
3 1 (Pinf-1~3) . 5 & M H 9EE Chemicon 23 H],
MR VERH B AT 3, S BH bR E R B 25 2 . 2
A AR EBE R (020-518.500) o
1.5 AERIFESE. BFRE RS EERN

K RT-PCR AT A 2 s # (hMPV )
SEEFEE i PCR AR5 E (HBoV ) DNA

T

1095 -



F18 111
2016 4F- 11 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.18 No.11
Nov. 2016

Kol A& (MP) DNA, HU 10 L RT-PCR /=4
I 1.5% BrRewGE e vk, SEAMTMLEEA 213 bp %<
SEH W hMPY B, HBoV PR 52 6 il 2k 2%
RHE, 2RV CoE s, ROV ESH R A 3h45
Prasit, BB BRHEGAGR & (75 QIAGEN AF] )
PR . SR PTREIE e e fihASe: ( ELISA ) S i
K1, MP RS 1M A1 1gG, 3571 14 7 ] 23
e N, A IgM>1.1 S/CO E S MP 2l
B BILT ABE 7~10 d J5 FFCR LB A, A5 2
By I TgG A1/ B 1M B4 & 4 4508 R MP 28k
Yoo FLREEAE th I8N R4 B L3 = Be A e B &
M EE I e
1.6 HAHEIEFE

) MRS 2 S oI A G T A B AR K, FE 4
RS BRI R BHAE L W R (BN M . TS
e SR ), B 3SCHIFRM (5%CO, ¥1b% ) it
I B RE SR 18~24 h, MR¥ERGFRIL L REVERRS .
Eyufe | AR R D R A Al RN S e
A, N TIPBETE >1.0x 10/mL S FHYE, BFHE
FE T B M [ Oxoid 2 HIF= 4. FLARHERAE 25 53
I E AR A A P 2E R B AR P i T
1.7 SitESHR

K HH SPSS 19.0 SeiH AR B -1 7 4 124 4
Mo AEER AT TR A B (USR] )
[Psy (Pys, Pis) 1R, Z41HHRHH Wilcoxon &
AR TR E %R (%) Fon, 24K
K 2R ALIE )¢ KSR K Fisher A VAR %
P<0.05 WZERAGIHE L,

2 #HR

2.1 HRV X HRV-C #H &R

1702 1] RTIs {3 B 8 JLALAS H HRV B YL 244
W, BHAE R 14.34%; HRV-C YL 69 #], [ HRV
&L L 28.3%
22 REREMKNER

69 il HRV-C Ji&4e B LH, 27 i Brafijake,
42 IR ARG, IRA YR 61%, HiRe
YL 6 11 (3 41 HBoV, 1 14] RSV, 1 {4l Pinf-3,
1 5l HBoV+RSV ) 5 RGN YL 32 ], fL451R

B 1 PP R 23 ], IRA 2 PR L 8 i,
RA 3 FhAnm e | B, LUIRA Ml 46 5 Bk A I o
WL (9B 5 1RGNS FARIERG 26 4,

175 #i] HRV-A/B % ( 4E HRV-C # ) )&
e oL, 42 i Sk mpoali B g, H 4y 133 4 1
iR A B, H IR A RO 32 4] (13 44
RSV, 9 #i] HBoV, 4 f4] Pinf-3, 1 i Pinf-1, 1 {4
Inf-A, 2 ] HBoV+RSV, 1 i HBoV+Inf-A, 1 #i
HBoV+Pinf-3 ) ; 1RG ARG 78 fi, LIRS Wik
WE AT R A UL (33 491] ) , HUCH IR EESKTE (26
) ;5 RGN RS ARG 57 4,
2.3 MM

69 5l HRV-C Jg& 4 8 L, 55 47 fil, £ 22
B, Bk R E R TG4 E L ('=0.408,
P=0.523) . 175 {] HRV-A/B JE&ye L, 5 114
B, 261, Bkt R ER TG #E XL
(/=0.304, P=0.854) , WL 1,

%1 HRV-C 5 HRV-A/B BELBIJLERNDTE [H] (%) ]

51 [l HRV-C fAtE ~ HRV-A/B M
5 1098 47(4.28) 114(10.38)
iy 604 22(3.64) 61(10.10)
O E 0.408 0.304
P 0.523 0.854

2.4 FEWHT

HRV-C FHYEBIJLPAERIREE N 1T A R 11 %
3AH, HAMER N 1% 84 H s HRV-A/B [HPE
BILFRERIS M LA ZE 1L S 34H, Hfpf
EW M 104 H, 5 HRV-C 4 I 2 B4 481t
Y (7=2.409, P=0.016) .

HRV-C FHPEKE HE 0L <6 4~ H 4186 21 il
(34%) , 6 H ~ AR 190 (33%) , 2% ~
itk 24 1 (6.8% ) , =5 A1kt 541 (3.2%) .
Ho 2 % ~ 4] HRV-C K H R i 35 5 T H Al 4 i
#H (P<0.05) , HAh4 1 20 HRV-C £ 1 2 HE 4%
Z R TG E X (P>0.05) . HRV-A/B [HE: 4
HORIEAAF I B B LR R 2 7 G2 L
(P>0.05) . W3k 2.
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* 2 HRV-C 5HRV-AB BB ILERST (6 (%) ]

ey, [EilkAe HRV-C fA#E  HRV-A/B B
<6 1~H 618 21(3.4) 68(11.0)
61~H ~ 578 19(3.3) 57(9.9)
2% ~ 352 24(6.8)"" 38(10.8)
=5% 154 5(3.2) 12(7.8)
Pz} 8.730 1.595
P 0.033 0.661

W a5 <6 MHAE, P<0.05; brg 6 M ~ dvEs,
P<0.05; c/n5=5FAHLE, P<0.05,

25 FEWRITHM

HRV-C 7E8:A H A W B R gy L 35 A &
i, HP BRI LRSS THE, 2. &=
= (P<0.05) , . 5. A=W R R 2E
SIS X (P>0.05) 3 HRV-A/B fE41 A
WA R, (AT FHMEAS R g 22 R 5%
eEE Y (P>0.05) . WLEE 3,

%3 HRV-C 5HRV-ABBLBILETHHE [ (%)

2= SRk HRV-C fIE ~ HRV-A/B
HE 447 14(3.1) 51(11.4)
CES 451 8(1.8) 55(12.2)
e 410 35(8.5)" 42(10.2)
L&~ 394 12(3.0) 27(6.9)
P! 29215 7.428
P <0.005 0.059

W am5HFTHILE, P0.05; bx5HFH L,

P<0.05; ¢ 7N 54FH LK, P<0.05,

2.6 IfGRYFHE

HRV-C /RS R B L AE R 15 0. X<
filige 31 4, Km-pERi g 12 ], B v AR 11
B, Jo P E IR G2 W ], Hodh HRV-C g
FOR MR b A v EAE R R R ST
HRV-A/B J&Jt (P<0.05) ; HRV-C &Yt i T 51
Il PRFEEE A I (100% ) , HoAbIG R R BLAL 5
B (66.7% ) Mg E(50.7% ) . = FE Hi(46.4% ) .
RI(43.5% ) SAE(23.2% ) . B ImEREIR (8.7% ) .
WP RIXE (5.8% ) « %840 (4.3%) , {H5 HRV-A/
B RURYL B L 2= RS2 EE L (P>0.05) ;
HRV-C B LM PR A0 . CRP T He il v
F HRV-A/B B L (P<0.05) o WL 4,

%4 HRV-C 5 HRV-A/B B )L REFELL B
[ (%) 8L Py, (Py, Pys) ]

HRV-C HRV-A/B

i RAFE (n=69)  (n=175) 1@ fE P

7R NN
KA 30(43.5) 78(44.6)  0.024  0.877
A 69(100.0) 172(98.3)  1.198  0.274
Bh3E | B 32(46.4) 7341.7) 0439 0.508
LTips! 35(50.7) 7140.6) 2076  0.150
v 16(23.2) 30(17.1)  1.182 0277
e 3(4.3) 6(3.4) 0.118  0.732
PP R XfE 4(5.8) 4(2.3) 1.924  0.165
1 ek 6(8.7) 7(4.0) 2.163  0.141
By & 46(66.7)  124(70.9) 0411 0521

Il A2 W
KRB MR 31(44.9) 89(50.9) 1544 0214

NUR T 12
BAZER 15

174)  158.6)  3.192  0.048
217)  47(269)  0.684  0.408

Wik 2 AE  11(15.9) 12(6.9) 4784 0.029
L vads

WBC>10"/L 37(53.6) 84(48.0)  0.626  0.429

N%>75% 15(21.7) 15(8.6) 7.957  0.005

CRP>8 mg/L 28(40.6) 48(27.4)  3.991  0.046
FEBEREL (d) 7(6,8.75) 76,9 (-0.121) 0.903
3 itig

BRI YL 5 B LU L [ H WL AN
2R, WRBLILET- M E ZRIE Y, HRV A
JCALE Y AR IE A RNA 6T, HIE TR TERE,
JEGIE RTIs R HEZLHE Yo HRV #4558 1) 135 5
RINT43h A FIB A, Bl D)3 R K oy 43 7
IR, EAFES A T B AN HRV-C A, H
HISCHERHR S HRV JE&Ge s il 1/3 DL HRV-C,
KEWFFERI, HRV-C Ht HRV-A/B B8y 5™
# M H HRV-C & 1404 5 HRV-A/B KA, 42
7k HRV-C 5 HiAth HRV 28 51 8505 HL A 7] 1,
REALAF ISt W], &2 HRV-C R FEIE e ] fE
T BRI MY, OB RS A AT A
YERE, ORISR MR S . NI, A
AT BT B 3 0 IR 51 HRV-C 14 5 ¥ 5K b HRV-C
A T

T HRV-C ANReIRSMr B G SR, o For il
Y] HRV-C ME—J7k . WREREY 1S HRV-C,
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A B 5% 3 :F NCBI Genbank X #E 434 HRV £ A1
KFLERE A VPA/VP2 XIS IR 41, 3K15 0]
FESEPEY 1 A9 HRV-C fR5F 741 ( 7E HRV-C 7 %Y
H s, [A BT 7E HRV-A 8% HRV-B 7 % th BOAK [
FEREMOPRSFIE ) |, dRJa i8R VP2 ARG (R
LR 8-37 ) AE A HRV-C H5 5 % 51 f 8 A, 3
IEXF 51 P2 HRV-C 3V Y3 — B2 5 % W 1Y
A R T 9 kA7 AL 534, HRV-A, HRV-B Fll
HRV-C i TR 1, P, § X
WA RN AR LA AN E B HRV RS, %
HRV-C W RIS E ) PCR J5 M Ba . wsk. Pk,
HEARGE R, FestEam . MR &SI,
LA BRI R FHAE , {E2 , HRV 2R S# A4 £
Hare A JLE R HRV WA S AR IRGE , PCR 7 iEA7
TE—E WIS PH PR BA P, 7T )5 2% F— E /Y
FEARPVEIFFNE , DAE—2 I S AL S 5512 05
BT 14 B 548 HRV-A/B 37 38 K6 10 4 B el B
Iz WA, ARAEFT HRV-A/B B4 K 551
E

KW R, SEREEN, HRV ) =Fp
PRV AT, AT A 3 R AL PR M X s ] g A
R A [A], 45k 4 HRV-C SR YL R R a3
Sy IX HRV-C B =S, . &R " b
K112 L HRV-C K H %53 51K 8.2% . 3.9%,
HRV-A ¥ 3 53 il b 8.1%. 2.2%, HRV-B
H R < 19%; J2 [ " E BE 8 L HRV K H R N
21.5%, H | HRV-A. B. C 4r % 4 39.4%.
33.9%. 42.9%; BV [ 1i2kisnm 8 )LERH
H HRV-C K % 5 8 HRV & 3 LAY 60.7 %,
FE TG Ry s 1) )L 25 AR TR R R 69.6% . 1
FRE T U 2] P R P R P s i
RSP T 1 N Ao I 137 Rl D
HRV-A JBGL 7 = M7 . ABFSE 244 4y HRV PHME
FEAILRS ) HRV-C 69 1], #5115 4.05%, 5 HRV
LY 28.3%, AN[AJH X HRV J R UAS i P
AR AT e S A 7 ik . A2 M AEA R A G

AW & B, HRV-C K & s 7e fk 2=, DU
2~5 5 K BHE R i . REFEWFSR KB, HRV &
Ye AR A, (R S R R R R
BEAE [ A B 1) R L XA 110 25 Ak T AR Ak 20
HRV-C M 347 S B0 8 09 2295t 3R R I
McErlean % ™ (BT ¢ b %, HRV-C fEHZH H

R FEE PRI E PO R A AR AR A
REE S, PEAEEBY PP PR H A" iRE
() HRV-C K H SRR 2R, AR BFGE s
AN[A] HRV HE AU SRR ) G &R, SR, 28 [E
—IGRFSE R PR P HRV-A YL LT/ T 1% 8
JLR AN, 1 HRV-C 78 1~4 2 LG T £,
EARWFSE HRV-C USRI AAL. 2008 4 L2
WARE NS S DGR P fe i, R 1
Frgi Py B E SR e, Hh <2 B HL
HIEHE 5 RSV LA K, 2 2L M JLEELE
5 HRV F AR # YA X, $78 HRV-C 5 2-5
&)L E LR EY) .

AAFGEH, HRV-C &Y HRV-A/B BYY 5 I
PRFEILTC % 25 5, X5 96 [ e pr s — 8P,
HRV-C J& e 125 [ T P s gy, ufsE41se
SRR REMIR . RHE 5 | B S R AE,
Herp bR g8 . BN 2ok & VR L HRV-C &
F 4 E ST HRV-A/B, $2&/8 HRV-C JBYL fr ST
TP TR EE 48 HRV-A/B 5, HRV-C YL L) B0 i
S EE, BAEWANIIIA R, HRV-C HE 55k
WL LRI T Y, H IR A T P 3 J%
e, WG RREGIOREENG 2k AR LT,

AR HRV-C RS E 1Y PCR J7ik i B |
AL P, HORRUE R . RRREER . TR,
B BAF G RN AN . 58 %W, HRV-C &
TN M X L2 P I T R e 1 o e R AR, &
AR ARG Y HRV-C YL, IR w7 ik 2, e
SRR L 2~5 %, 5 HRV HA I PRI FRAEIR
FAMEL, {H HRV-C 5] e Ry 20t & VR R fili 48
Fefilde HRV HABSEF AL S, 3XOuHs IR 2 T 5
T B BA B N AN . S T AT AR HRV-C
PITATIN . KRR, TR ZIRA NI .

(& % x #)
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