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[(# ZE] BH THKDHX M T IPIREERG (ALRTD) A5 L2 eay TLIF IR E S 7 09 A T4, i As b
XL ALRTI R 3eHE . A3k WedE 2007 459 H % 2008 41 8 H 2 Wi ALRTI {4 B i )L S W 4l I o AnAx
1165 53, 5% 1] RT-PCR J5 iAW 0 8 4 Hs 7 (RSV) (5535 (HRV) (@R B¢ A (TFVA) (JiiEi s B(TFVB) (&l
WU 1 ~3(PIVL ~3) fRfiliaE(hMPV) iRtk E NL63 (HCoV-NL63) Jz 5k 3 HKU1 ( HCoV-HKUL ) ;PCR 75
PR EE (ADV) R (HBoV ) 5 5120 PCR Jy ik kil 298 5 WU (WUPYV) FIZ 9 9% 7% KI(KIPyV) o Jf-%t
FHMEARAS AT EEE T IUESE . Z55R 1165 fbrads o 871 (ki il T, Bk 2R 74.76% o RSV ol i L,
K 2 oA 27.03% , Hyk o HRV (17.33% ) \PIV3(13.73% ) M % B 7 HBoV (8. 67% ) Fll hMPV (6.52% ) , %% &
Kt RAE A 2 (A1 22 R TG 24 (B 53 PIV3 (hMPV 1 HBoV By BAPERE H 3R T4tk o 8 FREAS R AE 41
W Z M ZERA G X (x* =10.934,P=0.027) , L4 6 A & 1 % LANAF I ALR R o R 5 AR H 2R A8 1Y
T RAE G E L (' =12.307,P =0.006) , I ZH L R, & WAk RAE KX JL#E ALRTI
o E AT, L RSV HRV J% PIV3 J2& F 2L R 5, JE 4R HT L BT HBoV F1 hMPV 1 (5 42 15 L) 5 s B At 3
PL6 A1 5 IR A I m s &R Sk B2 s THMEY,  [PEHRILRISRE,2012,14(1) ;28 -32]
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Viral etiology of 1165 hospitalized children with acute lower respiratory tract infection

XIAO Ni-Guang, ZHANG Bing, DUAN Zhao-Jun, XIE Zhi-Ping, ZHOU Qiong-Hua, ZHONG Li-Li, GAO Han-Chun,
DING Xiao-Fang, ZENG Sai-Zhen, HUANG Han, HOU Yun-De. Department of Pediatrics, People's Hospital of Hunan
Province, Changsha 410005, China ( Zhang B, Email ; zhangbing1959415@ yahoo. com. cn)

Abstract: Objective To explore the viral etiology of acute low respiratory tract infection ( ALRTI) among
hospitalized children in Changsha of Hunan Province of China. Methods Nasopharyngeal aspirates were collected from
1165 hospitalized children with ALRTI in Changsha from September 2007 to August 2008. Respiratory syncytin virus
(RSV), human rhinovirus (HRV) , influenza virus A (IFVA) , influenza virus B (IFVB) , parainfluenza 1-3 (PIV 1-3) ,
human metapneumovirus (hMPV) , human coronaviruses NL63 ( HCoV-NL63) , and human coronaviruses HKU1 (HCoV-
HKU1) were detected by reverse transcription polymerase chain reaction ( RT-PCR). Adenovirus ( ADV) and human
bocavirus (HBoV) were detected by standard polymerase chain reaction (PCR). WU polyomaviruses ( WUPyV) and KI
polyomaviruses ( KIPyV) were detected by nested PCR. The positive samples further underwent genetic sequencing.
Results  Among the 1165 nasopharyngeal aspirates, viruses were detected in 871 samples (74.76% ) , among which RSV
(27.03% ) was the most common virus, followed by HRV (17.33% ), PIV3(13.73% ), HBoV (8.67% ) and hMPV
(6.52% ). The overall positive rate of viral detection showed no significant differences between males and females () =2.241,
P =0.134), whereas the positive rates of PIV3, hMPV, and HBoV in males were higher than in females. The positive rate
of viral detection showed significant differences among different age groups (y* =10.934, P =0.027), and the highest
positive rate was noted in the age group of 6 months to 1 year. Furthermore, the overall positive rate of viral detection
showed a significant difference in term of seasonal distribution, with a peak prevalence in winter. Conclusions  Virues
predominate in the etiology of pediatric ALRTI in Changsha, and RSV, HRV and PIV3 are the main viruses for ALRTI.
HBoV and hMPV have become increasingly important. Viral infection-associated ALRTI shows a prevail in the age group of
6 months to 1 year as well as in winter. [ Chin J Contemp Pediatr, 2012, 14 (1) ;28 —32]
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SR B R Y (acute respiratory tract infec-
tion, ARTI) 2 JLE W9 . 22 A0 , T P i
JE JB%YL (acute low respiratory tract infection, ALRTI)
HGES Y LUTILEAET A IR A Hedig
B HL I, B UL IR T A IR R T S R T
( respiratory syncytin virus, RSV) i /8% 5 (influenza
virus, IFV) | fll i B 5 ( parainfluenza, PIV) | EU57E
(human rhinovirus, HRV) 9% 5% ( adenovirus, ADV)
S o UTAFEARVEZ BT R] 5 [ AR E SR B 7
il Koo ok, A % B (human metapneumovir-
us, hMPV ) | £ i J§ 8 WU ( WU polyomaviruses,
WUPyV) £ %% 5 KI(KI polyomaviruses , KIPyV ) |
A 18 F 9% B (human bocavirus, HBoV ) | 7 IR %5 5-
HKU1 ( human coronavirus HKU1, HCoV-HKU1 ) | 7
IR 95 B:-NL63 ( human coronaviruses NL63, HCoV-
NL63) 4, KUPHLIX ALRTI fE B )L 38 WP GE 955 75 14
TATHRE s AT, H R G 2 A DS E R L, AR 5T
ISE T 2007 49 H %2008 48 H ALRTI & LAY &
WA My bR A4S 1165 {7y, 1% F RT-PCR \PCR Al 5
PCR J53%, %t RSV IFV (A B 7)) PIV(1 ~3 ) |
HRV., ADV, hMPV, HCoV-NL63., HCoV-HKUI ,
HBoV \KIPyV FI WUPYV EATAZIR G , %) 45 SR i
By

1 #RETIE

1.1 #HRIHR

L 2007 4E 9 A % 2008 4 8 H eI FG A N R IE
Be JLRHEE 2= Ut R ALRTI A B i L3 A BFIEXT42
BRI R 2 W ALRTL (495 1) F LSRR o I A 956
PG WAR R IR E AR S I LRE Y SRR
A ABEARE B LI S A R AR AR 1165 iy, Horp
763 i, 4 402 ], Bzt Ry 1. 8: 1 AR A Je
LdZ 14 % PAEFER NH. RZHEEE: 2
PECRAE 4 27 4], SR 42 655 i, B SR
R A35 ], SRR I IR 48 i)
1.2 Fi&
1.2.1 ARAKE R A2 FrAs kAR Hir ik 15 28 L
KAV ) B A B B AS BE 2 B 2 it . AL
BITEABE 24 h N B HUFRAS >R T — WM T T R R
ZEIEIHEA T ~ 8 em K FIMEFR LT £ e W HLERHR
IR 1 ~2 mL, AR A B K B ORI
TERRFENIIALY 1 mL i EECR K (5 200 U/mL 75
#2200 U/mL 468 2,200 U/mL BiEEZ B &
0.125% BSA) , B ik a8 L IR GRS, Uk

Fl2 ¥%,10000 g B.0> 15 min, TR B 3, T -80C
UK ORAE T TR BEAZ IR B

1.2.2 %4 RNA 2R A A R ¥ ¥ % M RT-
PCR J735 04T LA W W 38 95 B 149 A% TR A DU, 6 4
RSV, HRV IFVA  IFVB,PIV 1 ~ 3 hMPV HCoV-
NL63 % HCoV-HKU1 ,PCR J7 3411 ADV J% HBoV
iz PCR J7 35460 WUPyV 1 KIPyV, i F PCR >
W2 2% S W B I P UK 4 A, B 7 0 kA7 0

ISIE
1.2.3 Gt o4 SKF SPSS 13. 0 #6741}

ST B LA (% ) Fms , 4L IR I 2 AR T X
Hu S Fisher's B UIHER L, P <0.05 K22 574148
HES 38

2 #FR
2.1 BILEEHBYHESEEER

1165 {3 S M s A 871 O3k th T2z,
Ry 74.76% , Hf RSV B i L, LR
HRV 1 PIV3, L3 1,

®1 BILEWHRYEZREHERL (n=1165)
THEE P PERRA S K% )
RSV 315 27.03
HRV 202 17.33
PIV3 160 13.73
HBoV 101 8.67
hMPVY 76 6.52
KIPyV 69 5.92
ADV 52 4.46
IFVB 42 3.61
WUPyV 41 3.51
IFVA 23 1.97
HCoV-HKU1 12 1.03
PIV2 7 0.60
HCoV-NL63 3 0.26
PIV1 2 0.17

2.2 mERUKMERS %

763 il F5 k8L A, B R R BH R 581 41
(76. 1% ) 52tk 402 il B 290 41(72. 1% ) , 55
T BAPERS R LR 22 5 RS R () = 2. 241,
P =0.134) o AN[FV R PR AG 25 2R 08 1 531 o0 A e
FER L% 2, oAb al LU Y, 55 4 PIV3 (hMPV Al
HBoV FHPE A H R T2k, ZRAZIT¥HE X
(P<0.05),
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K2 AEFSAMEEHERNENSHRER

[#(%) ]
iR W(n=763) &(n=402) i PAH
RSV 199(26.1) 116(28.9)  1.027 0.311
HRV 132(17.3)  70(17.4)  0.000 0.994
IFVA 16(2.1) 7(1.7) 0.172 0.678
IFVB 28(3.7) 14(3.5) 0.027 0.871
PIV1 2(0.3) 0 — 0.429*
PIV2 5(0.7) 2(0.5) — 0.544 *
PIV3 116(15.2)  44(10.9)  4.029 0.045
ADV 31(4.1) 21(5.2) 0.832 0.362
hMPV 59(7.7) 17(4.2) 5.300 0.021
HBoV 76(10.0)  25(6.2) 4.656 0.031
WUPyV 24(3.1) 17(4.2) 0.910 0.340
KIPyV 42(5.5) 27(6.7) 0.694 0.405
HCoV-HKU1 7(0.9) 5(1.2) — 0.402
HCoV-NL63 2(0.2) 1(0.2) — 0.725*

T * 78 Fisher K556

2.3 REKHHNERI®

AN[AVAF I A b s 1 A A H AN [R] L6 ) ~ 4R 0%
ZH R R T A AR R AL, L3R 3. ANRAR IR AL
ZHBKEREHEREFERITFE L (Y
=10.934,P =0.027) . H o R [F4F I8 241 4% Fh ok
B R R LR 4

£3 BRERHBFRI T

AL n FH 1 %% k2 (% )
0H ~ 350 248 70.9
6 H ~ 320 257 80.3
1%~ 348 263 75.6
3% ~ 105 76 72.4
=5% 42 27 64.3
F4 AEEHASMRSFENREE [(6(%)]
. 0fl~  6A-~ 1%~ 3%~ >5%
(n=350) (n=320) (n=348) (n=105) (n=42)
RSV 106(30.3) 96(30.0)  79(22.7) 29(27.6)  5(11.9)
HRV 49(14.0) 48(15.0) 88(25.3) 13(12.4)  4(9.5)
IFVA 3(0.9)  7(2.2) 8(2.3) 4(3.8) 1(2.4)
IFVB 14(4.0)  8(2.5)  16(4.6) 3(2.9) 2(4.8)
PIV1 1(0.3)  1(0.3) 0(0) 0(0) 0(0)
PIV2 3(0.9)  3(0.9) 1(0.3) 0(0) 0(0)
PIV3 46(13.1) 52(16.3) 50(14.4) 12(11.4)  2(4.8)
ADV 13(3.7) 18(5.6)  12(3.4) 8(7.6) 1(2.4)
hMPV 23(6.6) 25(7.8)  19(5.5) 4(3.8) 5(11.9)
HBoV 22(6.3) 38(11.9) 30(8.6) 9(8.6) 3(7.1)
KIPyV 17(4.9) 28(8.8)  16(4.6) 6(5.7) 2(4.8)
WUPyV 12(3.4)  6(1.9)  14(4.0) 7(6.7) 2(4.8)
HCoV-HKUI ~ 4(1.1)  5(1.6) 2(0.6) 0(0) 0(0)
HCoV-NL63  2(0.6)  0(0) 0(0) 1(0.28)  0(0)

2.4 HREKRHWNETHS

A 0L iARRI AR e ol IR B R BEIE S it e s B A 5k 52
TR U 2 a0 A 25 T AT e 0 L (Y =12.307,
P =0.006) , DAL 240 R B e o Klﬂﬁﬁﬂﬁlﬂlé
Sy A IRAT B AR TR], e RSV BHPE A H v 0
A A 2007 A4 11 A & 2008 & 2 H; HRV &
2007 49 ~11 A & &5, IFVA IFVB  PIV1

~2 ADV A W] 81 2= 15 A8 Ak s PIV3 3y U H B0 AE
2008 45 ~7 ., hMPV JE&YL7E 2008 4 3 ~4 1 52
P 5 ; HBoV 7£ 2007 4E 9 J1 J% 2008 4F 6 J1 23K
Yl KIPyV 75 2008 4E2 .6 H & 8 J Hi Bl Y
Bl ; WUPYV 7 2007 4£ 9 H 12 H J% 2008 42 H
o th Z 5 85 s HCoV-HKUI F1 HCoV-NL63 5 LB i
=1 AE ik, DR 1 ~2

BILB R RY b E RS HEEEHENA G

& 2
R#o#

BILE

B e 52 490 o L it 48 5K 7 5 PR 1 A€ HH 2R B9

2.5 A[EFZE ALRTI %JLT%*“&%%?E
AVERRER CHREM R LB RAER
BLH RSV #5025 i UL 199 B, HLAKE R 40 )
N 25.9% (7/27) 23.1% (151/655) }% 34.3%
(149/435) , HRV Jx PIV WL 2 UL ; T 7E 32 <48 8%
Mg 5 I il A JER e /L R, HRV % 0L, & i %
31.2% (15/48) , H:YkJ& RSV J% PIV, L& 3.
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B3 AFEFZE ALRTI 2ILFSHEENS

3 g

AW E IR, 1165 £ ALRTIL A e )L, i 5
ARG HE SRR 74 T6% , 3¢ W 759 JRUAE 1K 70 M X
JL#E ALRTI 5 5 55 3 0, 5 SCiikdaE — 8 .
oA RSV £t % 85 i, FLUJ2 HRV il PIV3, 3R]
RSV HRV Fl PIV3 J& K ¥D#h X ALRTI f 3 22 15
B0 L. BT & B 5 40 HBoV , hMPV | KIPyV #lI
WUPYV F4G HH 2R55 5, BRI R AE # UL IR 16 96 75
BFAE S R 782 BB I 6 37 2 9 i JR Y, - D i X i
SORGRE AW . ASAIFIT IS PR R AN R AF I 4 LR 7
(R B R RN ] AR 23 A v DMIRAE S L EE o =,
F15 ST 96.9% ,3 LK 5 88. 1% , 7]
AE5/NE LB HUARBEAR, T 3 S 7™ A i e g 3R AR
FK A m A K. MRl T 54 PIV3,
hMPV Fil HBoV f4 BH 1 46 R & T Lotk 4, HoAl g
BEPAMER R 2 R RG22 L ARFEIR LB,
RS T BE SR 1) v WS RS A A AN ] HLE
PRIAT RV R AL TR, ] RE 5 & Z AT FE 8 T
AR T PGB R LR A DG, AW, At
TR R LA E MR B BN R R B, RSV
SE IR UL R, T A S8 2 g B il 0 e e i
JLH L HRV e 0L, HRV S 75 5] i B 2
T RN Sk R AR FRE— 5T

H A, A [ 3 DX (1 55 JE 2 AF 5 45 SR 35 4 7R
RSV & JL# ALRTI H 5 75 22 1) 955 7 J5L %, A wF
REERGZ —8, ARG RSV K HRLLI0 A ~
AEIE A 2R L B, 35 30. 3% , 5 SCER I GE AR
W7 BABITRN RSV 7EL BT H B s,
AWFFE s, RSV Sy o 4L v fE B Bk B & 2,
B 8%, 5 FR oA 25 5 ] Re
A H DX B SRS AN R 2, A RRR AR .
HRV &5 | A S5 B 1 P W J e S5 8 D 1) 9 i
Rz —o AWK HRV kx i #4 17.33% , 20K T
RSV 199 7 95 I, 5 1 i L b 5 A1 22 9 42 38 A

W, AW RS HRV 76 1 % ~ ARG R
o, AT R MR RR 2, & 2 A6 Hh S ) S A1, 5 2
SCA T, Sk — B . AR R R PIV3
K= 813.73% ,{LF RSV &% HRV, 7£ 6 f ~
RN TR RS I o i T e A B
Ak —2*™ . MW PIVL PIV2 (IFVA IFVB [ 45
BT B R 2 .7 fi].23 i K 43 B, H IR
PIV1 PIV2 J TFV % 5 KIS 4T, 11 A< F 55 409 1)
W EATA REFF A FEAS B IX A T G o

hMPV [{ 2001 445 L LIk, 42 3| 2 &
B, AW 5% 45 S B, hMPV J& A28 4 )L ARTI
PR R DL B L, 2 2R 4 LR i R B R MBS
R EE R EZ— " EA A, L TR
WG RE T 76 ARTI LA T hMPVH"
AW AR R hMPV K H 36 k6.52% ,8 H .9 J .
10 HARWKH, 763 H 4 H.5 H BBk s, B
Lz Wl 3. 401, HIRL R F ADV IFVA IFVB J
PIV1 PIV2, 0] hMPV b 2K Vb Hi X ALRTI (1) &
BURIRARZ —,

HCoV-HKU1 F 2005 4E % ¥, 3+ 52 54k X 4k
PR RAH DG (R4 T34 T 4 A R R SRS
ARG E P BE 44 3 ] RT-PCR J7 ik
£ 260 73 ARTI 8 LI SR W b A< oA H 2 491
Yt HCoV-HKUL, FH ¥ % N 0. 77% . 74 BF 5%
HCoV-HKU1 £ Hi32%4 1.03% , Bye i LAE IS 49 7E 3
BUIT, HEL6 A ~ AR et , 5 Sk i
R B K Vb s IX ALRTI JL 28 w77 76
HCoV-HKU1 Jg&& 4, H 48/~ B 4 JL vl B 5 S ik e
HCoV-HKUT , e 215 AT s 41 0% 1 34 K o

WA, | 5 [ (1 27 4 S5 J5 )38 17 78 ARTI L
TE 1) S W Al W rb RS I 2 B AP B ) KIPyV A
WUPYV , ¥ 1 %4 BI7E 0. 9% ~2.5% H10. 6% ~
7.0% ZIa)" 2% % e E P ARTI HE P 938
T WL S 22 N HL X Hi i WUPYV )2 KIPyV (1) 5
HERATE 0.3% ~5.5% K% 0 ~6. 7% 2 [a] >,
S B 7x 2007 ~ 2008 4R K b H X WUPYV K
KIPyV [ 3 2405y 3. 51% J% 5. 92% , WUPyV
1 KIPyV Jgije L UIRAR I8 LR 32, 5 30k i
AL . ASWFIEIE B WUPYV FEAERELSE,
EETE 2 5 KIPYV REUEE L HiEiE 6 A,
L EGEARL H 5 22 M B SRR
H AR5 4 s T B, L B0 1 3 1 7 e A v 5 o
K ) PR A T 2 A

H 2005 4F£ &P HBoV LISk, thh 545 [ i 2k 1
MIZEBSE o € L RN 2 [ i 22 - 151 %o HE A
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AN 1% B TE il B X BEOL 2 A ke, T AE
ARTI AL A i B 4G 3 4. 5% 27 $10%
HBoV 5 JL# ARTI 4 5. [# N B8/ IE %5 K&
Zheng 2V 4 il HBoV 46 H 2 43 5 K 8. 3% Fi
7.1% , AW55 %75 HBoV ¥ i % 8. 67% , {E 6
H~ SRR AL B g 0, R DU A R R A
WOk, R AT @ 7 6 AR 9 A, B Kb X
ALRTI JL2 it 4£7E HBoV Jaijt

B ARHESE S XA X 1165 44 ALRTI A
5t LB 1) MR R 0 A T LR G B A R TR A
M, 25 S IR RS RIEAT G007, IR AR K TP HB X
24 ALRTL A B JLEE (0 #5908 i3k, I w0120 AR
M X JLEE ALRTI 5 8595 B 3 i A8 8, DA S S 4R % |
P A A3 A ) O R R, R I R B T 7 6 D
I8 30 5 7 S P 5 57 7843 % FE& hMPV HBoV 4541 5
I T SRR | SRy I AR 1= O 7 52 B TAE Hh £ X ALRTI
IR IR AL TR AR, Rl AR AT B
I A A b DR 75 P PP B s I Bl s R AL R T
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