FPAERA TR A2 R 2024 4E3 A5 45 %55 3] Chin J Epidemiol, March 2024, Vol. 45, No. 3

A A 2010-2020 40 . 0500 5 25 DITR
JU = 7 M M 5 908 I 2 Ak o A

AW i W EE THEW O OMR FH
AL R JR TR 24 s, B K OE 050021
BAEAEH 2 Fr, Email :liginew@126.com

(FE] BHH SUrdba s s iim<s 2 LR 2SI R 2= AR, R LE G S eI 15 Rl
Bt . Fik O 2010-2020 4 AT6 2 75 T LI ok W IR g <5 %7 JE V5 15 ek (11 20
Ao R ELISA LRy 5 IRops s T I , 50 Rops 5 43 B0 R F -1 S UM 48 RT-PCR 77k o ARSI
ey REART B I T8 B BEASHIN 45 R FH SE R 9 g it PCR i R SPSS 20.0 4R 4% B 164 7
Giilsorir. &R LK 2 925 G2 EAR A, i I SR BH 3R )y 65.619% (1 919/2 925) o FeobRi 75
FRAR I B M TE B s 1 AL DR 7 BH P 34000 Ry 42.80% (1 252/2 925) (22.12%(647/2 925) .6.19%
(181/2925) .3.56%(104/2 925) . 2010-2017 4455 2 PEWE 5 32 22 LURE RS 22 % e o 32 (59.30% , 1 017/
1 715),2018-2020 4F LAKRAR G 27 R YL K ¥ (53.43%, 109/204) 584K 05 2 PHAE R0 1 W 7E & 2=, LA
12~17 H W B 40 )L 5 (52.96% , 483/912) o Fe R 25 FHPERR A, G/P 43 BLLL GOP[8 17 32 (58.31%,
73071 252) , Hk R G3P[ 8] %4 (8.15%,102/1 252) o MRARI B LA Wi 2 1 41 4 32, 2011-2016 47 1
2018 AE ML AE B T 4» 50 5 G 11 .4[P31] AN G 1T .3[PI2] B . Z54% %5 R 25 FIAR R0 3 2
2010-2020 47448 /5 Je Bo<s 2 JLEERTER TR TS OO S SR A, &4 2 BT 200 .

[e8EiR] JeaprEiEds; flieds; ARWieE;  BEWNTE; ERYEE

Pathogenic characteristics of viral diarrhea in children under five years of age in sentinel
surveillance in Lulong County of Hebei Province, 2010-2020
Zhao Wenna, Su Tong, Liu Yingying, Yu Qiuli, Xie Yun, Li Qi
Hebei Province Center for Disease Control and Prevention, Shijiazhuang 050021, China
Corresponding author: Li Qi, Email: liginew@126.com

[ Abstract] Objective To analyze pathogenic characteristics of viral diarrhea in children
aged <5 years in Hebei Province and provide reference for the prevention and control of viral
diarrhea in children. Methods Stool samples were collected from in-patients with diarrhea under
five years old from sentinel hospitals in Lulong County of Hebei between 2010 and 2020. ELISA
detected rotavirus antigen, and then positive samples were genotyped by semi nested reverse
transcription PCR of two rounds. Calicivirus, genotyping astrovirus, and adenovirus were detected
by real-time fluorescence quantification PCR. The data were analyzed by using software SPSS 20.0.
Results In 2 925 detected stool samples, 1 919 (65.61%) were positive. The positive rates of
rotavirus, calicivirus, adenovirus, and astrovirus were 42.80% (1 252/2 925), 22.12% (647/2 925),
6.19% (181/2 925), 3.56% (104/2 925). Viral diarrhea was mainly caused by rotavirus infection,
accounting for 59.30% (1 017/1 715) between 2010 and 2017, and by calicivirus infection
accounting for 53.43% (109/204) between 2018 and 2020. The peak positive rate of rotavirus
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occurred in winter, with the highest rate in infants aged 12 to 17 months (52.96%,483/912). In the
rotavirus positive samples, G9P[8] was mainly detected strains (58.31%,730/1 252), followed by
G3P[8] (8.15%,102/1 252). The calicivirus-positive samples were mainly infected with norovirus G
Il . Sequence analysis indicated that the main type was G I .4 [P31] between 2011 and 2016 and G
Il.3 [P12] in 2018. Conclusions Rotavirus and calicivirus were the main pathogens causing infant

diarrhea in children under five years old in Hebei from 2010 to 2020. Winter was the main epidemic

season.

[ Key words ] Viral diarrhea; Rotavirus; Calicivirus;

W PEIE TS & th 2R 8 5 i 1Y 2 7 B A%
g, LANK i G YE Sk 3 G RAE IR, AT R (R
Al I R LRI 55 o 24 709%0~90% 11 I
Y55 161 P o B B T B P i TR B R 5 i<
5% )L 2R TS M R . R DG i
WFERAE T T ALaR s  ERRREE S
TE R B , e, v s 7 FUAL A0 2 S PR R ARAR
MR oI RER<S B LE vk VS R L)
R AR T . 5 5 R R ENE I BN
WRTE . ASHFFEXF 2010-2020 4E 0] Jb 45 0 5 W )
5 BE<S 2 )L 30 1 M R VS 28 A AR A E 47995 S 27 A
DN HIT , Ry Bl 285 5 4 05 T 1 A B R AR i 35, IF
iz b XL 7 IR TS (AR 2 B s AL i AE R
PRAESHARIE

WHREHE

1. BFSERTG SR T I S8 0 e Wl = 5 7 e
S B B s e LA gl R A B, 40 A bs iR 2010 45
1 H 2 20204F 12 H 3012 T W s & Be i 4R i <59 H
4955 181, PRI Y A e s e o 300 1) A B Y etk £ 5
BFE]>24 h, ANHERR BRI 25805 R i A0 ) 4k 4 1
TEREAR B 19 o RE TS 2 SC - B HHEE =3 0k, FEA7 38
PR AR (R AKAEESE ), F1/EE 24 h R
MX>2 K .

2. ST

(DFRASUCEE 6] A 3 d NI 2R AR AS
13y 3~5 g, B T-20 CIAAF R

(2) bR A Kb B < 5 SR 4 31 1) FE 08 A AR FH AR BV
Bt A% 109%~20% 9 28 TR B, %35 10 min, B0 AL
242 8 em, K FH 8 000 r/min 5.0 10 min, W B I 7
2=

(3) & PR 2 B B ARSI - SR FH %8 IR 995 3 ELISA
K 4 57 & (prospect™ Rotavirus Oxoid Ltd) , Z iR
R S U I B AT R I 454 . 32 [ BioTek 28
A B SGHA T A5 R

Astrovirus; Adenovirus

(4) 995 FE AL R A B - R VL I AL e 26 s 35 4%
iR B O ) 6 (REBR V) , Al ] SSNP-9600A 42 [ 5))
IR, AR B R S IO & Ui 5 .

(5) 5 R 2 0 AU S5 2 - R 2 U 42
RT-PCR /7 4738 VP7 (G 43 1) Fl VP4 (P 43 A1 ) J
PRI DX 3, AR AR PCR 4738 7 W £ B B WS M i Uk 1) 4%
i RNHEA T 45 S, B FLAE R A

(6)Hr andpa 2 AL AN 75 B R 7 W 18 AR
BEAZ IR A < R FHSC I 2 65 1 PCR %, IV 95
At A 95 a0 G 1 /G I0 RS AL Ty B2 IR/ 3 B s 2
A &, 7E 92 8 ABIZA W] 11 7500 246 22 2 PCR X
AT R R

(7) 35 T 25 3 G000 2« X508 i 05 14 A%
RO B PR AR A A T A 72 X R A XY 38,6 1
B8 Bk 543 bp, G 1T BG4 B R 557 bp.
W4 HE Pk 1 IRE A TAE W) T AR B0 A R ] ok
FraliAbFn g , F) 36 B E R A H RS B b
L2 I3k BLAST ) e % b i 25 4K 52 X FLER A il X
FLAT R 40 43 A T L 1R 43 7

3. BT E T R SR M A TR A oM
1 SPSS 20.0 4% g BHEE HEAT G 1T 50 BT, SR 1
FCECR ki o SR 36 , K 36 7K 7 @=0.05 .

# R

L BV PH P O - Sl R 2 AR A 2 925 441,
SR BHPE R R 65.619% (1 919/2 925) . BIEM L&
P B B R 20 510 64.75% (1 150/1 776) Fi1 66.93%
(769/1 149) , HM: R M1 22 F E G 1T X (=
1.46,P=0.226) . ARG EE FHIE R 42.80% (1 252/
2.925) , MR BE FHPE 2R 22.12%(647/2 925) , H
rh U s 7 BE R 578 491, AL G 1 B 62 5], v
s 1 AAL WG TR IR A B 7 61 . SRR 7 BH 4 R
413.56%(104/2 925) . J i MR 2 FHE R M 6.19%
(181/2°925) . F&fRIp 5 BH R R (W M 1) 22 S A e it
227 X (x'=9.93, P=0.002) . MAMRIH B (¥*=3.05, P=



FPAERA TR A2 R 2024 4E3 A5 45 %55 3] Chin J Epidemiol, March 2024, Vol. 45, No. 3 - 349 -

0.081) B3t B 2 (x’=0.92, P=0.338) AL R 7
(x’=0.00, P=0.976) FH 1 2 () P 301l 25 S 34 T 4 12
Mo W, RAERY OB YA = R Y
) o 4 BH A AR AS B9 12.98% (249/1 919) ,12.14%
(233/1 919)F10.83%(16/1 919) .

2. AFA A3 A0 < AN IR VS 98 AR A AR I AL I BH P
RANTR] o BH A S AN AR DR B PH I SR 0 A % 43 A
FEAR B0, 12~17 B B4 LAY PR S i i, 4303
}77.30% F152.96% , Hk hy 18~23 H 1% (69.65% Fil
44.41%) 1 6~11 H % (62.85% F141.93%) , H A [
H A 1] BEE 5625 S Y Gii 24 7 L (x'=134.46, P<
0.001;x’=95.48, P<0.001) . R B FH 14 R B 0~
5 7% (16.15% ) BARSN , Hoax 4 0% 20 4 7E 20.00%~
26.00% 2 [0] , A A 5 & ALARR GG F B R 22 5
it X (y'=14.35,P=0.006) . 718 s 7 BH %
RAIE6~11 A (4.97%) AL, Hoax A #3478 7.00%

fedr o B B PH M 3R AE 45 AR IS 2 S G Y HE
5.00% VAR, Hr0~5 A il fAik, b 1.86%. A[AH
WA 20 i e 7 B R B P MR 22 S S e S i
Y (¥'=4.35,P=0.360;’=6.84,P=0.145), W3 1.

3. B[] 4945 - 2010-2020 4E , % IR0 75 B 76 Bk
Z fH MR AR S TC BH RS, AR 21 B P A
F RIS T BH R R 1 B B A 1 A Z , LR AT
4-5 J B — /N CBRAS AR ) o AR 52
PHM: R B 2 05 00 A1, 8-9 H AR & H 4y, 10 H =
AT 6 1 BRI 2R Ak 4 A2 28 w2 K T 5 i 1 s 2 1 2
AP (B 10 H) 2AFE A FRPER 1, BRI 0
W 2T A . IR 1,

4. ASTRVAFA53 5 T B4 A4 A < 20102020 453 2
PR HE TS 1 A 1l 2 B AR Ak . 2010-2017 413
BEEMETE 2 DL EE B 32 (59.30%, 1 017/
1715) 5% 20124FH120154F4351 4 49.829%(137/275)

F1 2010-2020 [ d0A8 /5 e B9 TR PR IR VS 995 JL A9 14 0 5 A7 % 43 A R AiE

i foiI%k &1t LY IN TR LNIE i 3 Mg 2 BRI
TE5
b 1776 1 150(64.75) 719(40.48) 412(23.20) 116(6.53) 63(3.55)
‘s 1149 769(66.93) 533(46.39) 235(20.45) 65(5.66) 41(3.57)
X1E 1.46 9.93 3.05 0.92 0.00
P{E 0.226 0.002 0.081 0.338 0.976
Eh:c
0~ 322 141(43.79) 77(23.91) 52(16.15) 22(6.83) 6(1.86)
6~ 1047 658(62.85) 439(41.93) 213(20.34) 52(4.97) 32(3.06)
12~ 912 705(77.30) 483(52.96) 226(24.78) 64(7.02) 41(4.50)
18~ 313 218(69.65) 139(44.41) 79(25.24) 20(6.39) 10(3.19)
24~59 331 197(59.52) 114(34.44) 77(23.26) 23(6.95) 15(4.53)
Xii 134.46 95.48 14.35 435 6.84
P <0.001 <0.001 0.006 0.360 0.145
&it 2925 1919(65.61) 1252(42.80) 647(22.12) 181(6.19) 104(3.56)

TE A5 5 SN B PR, 55 PR B A BRI (%)

BHMER (%)

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00

FeRBTEE —— MR —— BB R —— AR

P A N N S B S S S Y N Y S N T SN SN RN N YN N N T T T S T T T T TS S ESS

Bl1 2010-20204F7A-1048 5 g Bl B IR V5 05 L (9 2B A



© 350 - FPAEA TR A A R 2024 4E3 H 45 45 4555 3] Chin J Epidemiol, March 2024, Vol. 45, No. 3

F147.27% (104/220) , £ 4F B 58 R0 B IR L o L33
L 50.00% FRRIG R IR Z.(20.47%,351/1 715)
2018-2020 4F-, 4 & P i V5 LA MOIR s B SR e oy =
(53.43%, 109/204) , & PR 55 B YL Ik 2 (24.02% ,
49/204) . BR 2017 4F (5 H oM 69.23%(99/143) , 21k
5 15 ARG BT HE 1) 1 2010 4F 5232 4F T B R 3, AR
RS BE 10 44 B LR ) D) 2 2 A B K R A, 0
2018 4FFF 4y, FRHR e 1 AR PR 2 1k 3 2
JrfAR, ULIE 2,

100,00 w5 w5 I 1 R B m D 5 m R

90.00F
80.00F
70.00F
60.00F
50.00

4 B L (%)

40.001
30.00F
20.00F
10.00

0.00501020112012 2013 2014 %Fg}g 2016 2017 2018 2019 2020
(5

B2 2010-2020 434k A ole S e e e a9 5
Fa A L

R A R b, USRS 7 1R & =AW 30 £
(74.70%,186/249) . Horh H ARG B FIARIRIG FE TR
A YL BHPE 2 0 5 (6.36%, 122/1 919) , IR A IRk
YL 1) 49.00% (122/249) , FLUR 256 IR 995 75 A1 i 18
i TR IR B YL (13.25%, 33/249) , R TR IR & W
T8 iR g 1 MU R R A B R B A 10.44%
(26/249)

5. G/P43HL %6 2010-2020 4F 14 1 252 1556 4R 55
FEDUR BAYEAR A FEA T G/P 43 BL , G 1L ¥ BUAE 2010 4F
PLG3 R &, AR AE M LL GO 32, G3 TAE
2010-2012 4F i (7 L2 AR R AIG, F 2013 4R T B A
Kt BHPE . G1BUAE 2010-2014 4546 H BHE , 5 e AE
1.819%~15.15% Z [d] . & 2018-2020 4 , H A 4E 4y
¥AH G2 AR . G iE A IR A DL G3 IR &
GOMIZ UL, PIRPIAILL PI8IRIAT M+, Hok &
P41/ G/P AL 4, GOP[ 8]/ A4 Al L #%  >
58.31% (730 4] ) , HLvk & G3P[8 B! [ GIP[ 8%, 43
b 8.15% (102 14 ) . 4.00% (50 14 ) , 5 A1 i £, 4%
G2P[4 ] (GIP[8]MIAE & fR g 5 Jk R U ) il
A AR . G3P[8] AU 2010 4F 1Y 28.95%

(551)) FF&Z 2012 4E 19 16.36% (27 41) , Z )5 F %
% 5.00% LA . G9P[8] A i 2010 4F Y 13.68%
(26 ) I T+ & 2015 4 119 96.38% (133 #i] ) , &
2020 4F A4 B HE 4 7E 90.00% LA F o

6. MIDR I 7 ik R 43 80 < MR 7 BH M BR AR A
647 i, Horh G T 41 54 91 (8.35%) , G 11 41 524 14l
(80.99%) , #L. 4N B 62 151 (9.58% ) , ke A J&k e 7 )
(1.08%) o A7 83 Hlbm A ifs anfis 5 KL K 43 B i Dy,
3R15 81 25 RdRp X J¥ %1 Fl 82 4% capsid X J¥ 41, H:
W capsid X P41 £ ZAUHE G 1.3 74(58.54%,48/82) ,
GII.474(34.14%,28/82) ,G Il .P17 8 (G Il .2 KL Al
G1.6MI%2%5(2.44%,2/82) . AS[a]4FEAy 3 K Y 5]
P AR AL Y . 2011-2016 4F G 1T .4 & 5 [ & 5
(56.25%,18/32) , G 1 .3 Bk 2 (34.38%, 11/32) .
2018 4F G I .3 % /5 [t (74.00%, 37/50) BH & 4 i
G II.4%1(20.00%,10/50) , AL HOEAY . RdRp X
A 44% G 1T .P12 %1(59.26%,48/81) ,G I .P31
(34.57%,28/81) ,G 11 .P17 #IFI G 11 .P16 %I & 2 4%
(2.47%,2/81),G 1T P11%1(1.23%,1/81), GII.P31%4
i H 1 2011-2016 4F 1 58.06% F [ & 2018 4E 1Y
20.00%, 1 G 11 .P12 24 5 L) |- 28 74.00%, 5 48
XA DK I B ) %) s s 75 B A A 7 31)
7R, 2011201643 PR B A G 1T .4[ P31,
20184F G I1.3[ P12 | B/ ATHE

7. WG RBFAE < YA [R] 1 i 38 9 75 MRS B LR
IR R H R TS A K R H IRk R 25 5 A 50
JHFR (34 P<0.05) . PR HLERES T o |, FRm
B AR R 8 B R L B
REAR A AR o3 A 22 A et 2 L (F P<0.05) ,
AR wE L T IR >38.0 C R B IR , HE
il 45 2 ] A L 1) 22 S TR G 12 3 (38 P>0.05) .
SRR BRI ) £ LA HE B PR 1 A i i
B 2 0 S8 LTE B iR R H =5 RIS o AR HHAth
3P R i e wE R L IR H >3 1K
WX i3 /0 | BRI B G th IR H =6 IRMIKnE 3 %
W2,

W’

Fe [ A T PR VSV o HAB M S 2 —,
J&m T NG . AR, TR ZR PR RS R A AR
DA RE R B o, ol 20 T P RS S T O 2, e
MRS B 2, <5 % LB SR TS i 28k

AL



FPAERA TR A2 R 2024 4E3 A5 45 %55 3] Chin J Epidemiol, March 2024, Vol. 45, No. 3 . 351 -

Fz2  2010-2020 04 5 e H9m TR IR VS I R RHE

LI LR

x &’ (n=1252) (n=647) (n=181) (n=104) X1 P
ARCC) 19.97 0.018
36.0~ 418(33.39) 263(40.65) 77(42.54) 40(38.46)
37.0~ 447(35.70) 228(35.24) 63(34.81) 36(34.61)
38.0~ 280(22.36) 106(16.38) 26(14.36) 18(17.31)
39.0~40.5 107(8.55) 50(7.73) 15(8.29) 10(9.62)
o H TS R 27.63 <0.001
0~ 742(59.26) 444(68.62) 108(59.67) 72(69.23)
5~ 424(33.87) 186(28.75) 64(35.36) 25(24.04)
10~ 86(6.87) 17(2.63) 9(4.97) 7(6.73)
A H R B 20.16 0.003
0~ 1005(80.27) 499(77.13) 161(88.95) 79(75.96)
3~ 198(15.82) 115(17.77) 17(9.39) 15(14.42)
6~ 49(3.91) 33(5.10) 3(1.66) 10(9.62)

T A% 5 SN S VR, 355 S R R LE (%)

PO B T R AEHE, JR T KRk
B H 1998 LK, — A A B 500 B2 M R TS 1) 1
Wmg . DR R I, <5 & LB B R R TG FH 14 %
£ 2010-2020 4E B A K, B 2010 44 56.28% 4b
SPHPEZR N 65.61%, 5 T R4 2008-2015 4F- [ BH
PEA(55.9%) " . X HE S MR IR | DA > 5%
A, W RE i T S R B S E BE H 1998 4R T IR
VR 3R LA T M N TS A A etk R 5
W A K- AR . <5 % LI R B IE TS
KT 1A ZRE3 A, FEE R RS AR
RO, S & A O M S R AR — S
2010-2017 45, 5 R #5 A 00 3593 J5L 4, 2018 4F FF
f MR B B 5 E R RO R L Rk B
S B o 3K T BB AR BRI 1 1 B A A G
Ji 232 30 5 R e R T Y 4 e 00 S R
Lo Mrie ik o

AU AR5 R L 20 B W R A H L
W JEAR R FEULEA T R E RN Z — AN
gt AT Ok B R pE g i . ARWFSE & B, 2010-
2020 4F F& R B 8 BH I R N 42.80%, 5 A Hb X
2008-2009 4 Wi il 25 FAH T (47.41%) . 12~17 H
U5 B 40 LB R B i (52.96% ), ik 2 18~23 H it
Fe~11 Ak, $EmiX 3 MERY A A BE N FS R
TG L ABE . <6 H IR B 4L T e diik iy
Ty, LA R AR R R I AR, R A ek
e UL IO ME R ARG . XF 6~23 A s B9 224l Lt A7
RN TR N A N . WFAY R L
T BRI TE G i T 2 A 2R, P IR R AR X

FE . GPAHEGHARIEREI AL, 20104F
G3P[8] N FZ AT, 5% Hi X 20082009 4F-—
. B 2011 4ETF b, GOPLS BT & LBl iz 1 &
B T G3PL8], i EE AT K, I AE 2019 4F A0
2020 4F A XL, 5 LT SRS RTH R
AL FAEE R AR 0 — 35 KR e S W
X R B A4 A T B L SABE R AR () AR Ak, TRl J g
AR SZE v BRI R A T Ay BB R

MIRT A A28 0 W T o 1 Ao R F B <
5% LR EEMEETE 09 5 — B IR AR, LR
2018 A LAJE i Qe B o5 LA o T JLAR AL
BRET 2B RPN, FE A
TESEAE FEAIHLM DL Rt X, M N %2, e Ji
H 238, SRR S, AW R 5
e M40, 8-9 H A& A 0y, 7 i I
PRI AT fig 2 8-9 H A s MRS £ &, H 8 H
Sy ABSIR], SRy i A B 1 B AR 0 o X o an
B P AR A U 7 o AL 45 R oR T a4 S e B
2011-2018 4F i 4N 28 A7 bk — ELFE AN Wi A8 1k o
2011-2016 A A 54k A G I .4 K1 53 5 BRI T 1 AH
LWFITLE B — 8, 2018 AR U T TR AT HE M
G .37, 3% 52018 4F Kt LA G I .3 8y F 24t
PRI — 35010 O[] i XA T R R TR ) — B, T A
s 5 38 Ao A S5 IR Y BE R AT B A R e
J1, BefE A B RAT . X AT AES T W EE A
P RE L BUR AL A . G .3 BUAE FR E 2 4
G I .4 RUJe ) N — E BRI o5 i B 4 L
TR A s B P A R A R v N DA



352 - PR T AR

2024 43 A5 45 B3 3 W)

Chin J Epidemiol, March 2024, Vol. 45, No. 3

F g, G 1.2 AR AHIE ST v e A6 21, b 2 5 ) ke
2018 AT A48 — R it AN B % P 15 1Y) 32 B0 JR
AT G .2 B 2016 4F 78 52 M 1T 25 M X
PR IR T U BRI R I S B R I &
AT RLN

o B M I VS 1Y) LI DR SR B A & A S X
o AT KB A RO B IR R LT G B>
38 “CHY &I A H =5 U NETE FAE H >3 IK I EAR
AH G oAt 3 b8 DL I I R AE R 0 L 5 6T
TAIRIG Tk 2 Pk B W R Vesikari W4 28 1 T H:
b 3 FP R A ST 25 SR — 2, BRI B AN 8 A
s B UL 5 | R S I T 10 T L R, (E R T b4
B4 BH P SR, A B Sk ) 245 0 A SRR A, A5 7
TEZR R RAT AT BETE , R T ek Wi .

gi bk, e R B AR OIR R # 2 2010~
2020 4R AL A8 f5 le Be<5 % LB BE PR TS (19 1 34
WA, &2k R ERAT ST .
FIZEMRIE AT (F 4 7 W R 36
TEBTMAR RSO BT A Sk SR AT iSRS
P 3500 5 S R I R B/ 437 5 X1 2 2K )
g S/ B TR PS5 38 SO 5 % < 5 B SR SR
s A5HE - BFSCHE S T8 SO B

2 % x #t

[1] Banyai K, Estes MK, Martella V, et al. Viral gastroenteritis
[J]. Lancet, 2018, 392(10142): 175-186. DOI: 10.1016/
S0140-6736(18)31128-0.

[2] Bk, HBESE, JK I, 55 I RT4 20084F 2 20154F 5 %

VAR L FE 0 25 PE R VS 03 J503% K AT 2 3 T )] rh A e e
5 2% &, 2016, 34(12): 738-742. DOI: 10.3760/cma. j.
issn.1000-6680.2016.12.008.
Zhao JY, Shen X], Zhang BF, et al. Etiological agents
distribution and epidemiology of viral diarrhea in
children below 5 years old in He'nan Province, 2008-
2015[]J]. Chin | Infect Dis, 2016, 34(12): 738-742. DOI:
10.3760/cma.j.issn.1000-6680.2016.12.008.

[3]1 2=, Mds, M, 45 et X L% DU R L e a2

T 9 93 iR 5 R PR AR AIE 43 A 1], e T B 2
&, 2020, 54(10): 1104-1110. DOIL: 10.3760/cma. j.
cn112150-20191129-00892.
Li J, Yang Y, Liang ZC, et al. Analysis of pathogenic
composition and clinical characteristics of viral acute
gastroenteritis in children under five years old in Beijing
[J]. Chin J Prev Med, 2020, 54(10): 1104-1110. DOI:
10.3760/cma.j.cn112150-20191129-00892.

(4]  ZESFste, TRCES, FFAE, &5 .3 AL 48 7 Jg i X 2008-

2009 45 BRI R A THE =P ] AR S0 R A 2
7% 3, 2010, 24(1): 2-4. DOI:10.3760/cma.j.issn. 1003-
9279.2010.01.002.
Li DD, Yu QL, Qi SX, et al. Study on the epidemiological of
rotavirus diarrhea in Lulong in 2008-2009([]J]. Chin ] Exp
Clin Virol, 2010, 24(1):2-4. DOI1:10.3760/cma.j.issn.1003-
9279.2010.01.002.

[5]1  E/MY, FSCH: B0, 5. 1T 2014-2017 4F 5 % LI T
Bt L B 55 A MV 5 i A R 0 e B ). R AR R AT A A
i, 2019, 40(8):895-899. DOI: 10.3760/cma.j.issn. 0254-
6450.2019.08.005.

Kuang XZ, Xiao W], Teng Z, et al. Pathogenic
characteristics of viral gastroenteritis among pediatric
inpatients under five years old during 2014-2017[J]. Chin
] Epidemiol, 2019, 40(8): 895-899. DOI: 10.3760/cma. j.

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

issn.0254-6450.2019.08.005.
FE/NE, 1 SCHE, XIERZ, 45 . 2018-20204F [T 54 LT
A5 LA 5 1R R Y50 i R A 23 A (7], 52 M M, 2021,
36(10):1069-1074. DOI:10.3784/jbjc.202106020317.
Kuang XZ, Xiao W], Liu JC, et al. Etiological characteristics
of viral gastroenteritis in pediatric inpatients under five
years old in Shanghai, 2018-2020([]]. Dis Surveill, 2021,
36(10):1069-1074. DOI1:10.3784/jbjc.202106020317.
LR - FEERER, B R - il AR, S I, 45
2018-2020 4F 5 45 A 5 Ti7 2 4y JLows 25 P A 75 1 00 i Dt
ZEAH . T E A A 2R 2, 2022, 34(4):420-425. DOL:
10.13381/j.cnki.Cjm.202204008.
Tuohetamu SBRM, Dilimulati ZKYM, Nie JY, et al. Analysis
of four kinds of virus infections and aetiology in infants
and young children in Urumgqi from 2018 to 2020[]]. Chin
] Microecol, 2022, 34(4): 420-425. DOI: 10.13381/j. cnki.
cjm.202204008.
B, B, %, %, 2018-2020 4E Hl &4 I TG 32
FTAFAE K A L5 R 2 22 B P AURRAE 1], %5205 i, 2023,
38(2):174-180. DOI:10.3784/jbjc.202209130399.
Kang Q, Lyu CX, Wang XY, et al. Epidemiological
characteristics of viruses causing diarrhea and
whole-genome features of rotavirus A in Gansu, 2018 -
2020([J]. Dis Surveill, 2023, 38(2):174-180. DOI1:10.3784/
jbjc.202209130399.
TRPE, T, B, A DRI R 1L X TS AL e 2 O
A N HEER 43 BIWFTE ()] [ R 46 B2 2 4% A%, 2014, 35(6):
663-666.D01:10.3969/j.issn.1673-4130.2014.06.004.
Xu D, Gan P, Jiang L, et al. Norovirus screening and
genotyping analysis among infants with diarrhea in
Nanshan district of Shenzhen City[]]. Int ] Lab Med, 2014,
35(6):663-666. D01:10.3969 /j.issn.1673-4130.2014.06.004.
i3, J7 3, AP, % 2018 4F Kt )L G T i a0
B 190 T IRAT I S 0 A D). P AR g R e Ok,
2020, 43(5): 570-575. DOIL: 10.3760/cma. j. cn114452-
20190820-00490.
He F, Fang YL, Lin SX, et al. Molecular epidemiology of
pediatric Norovirus G Il infection in Tianjin, 2018[]]. Chin
] Lab Med, 2020, 43(5): 570-575. DOI: 10.3760/cma. j.
cn114452-20190820-00490.
Zhou HL, Wang SM, von Seidlein L, et al. The
epidemiology of norovirus gastroenteritis in China:
disease burden and distribution of genotypes|[]J]. Front
Med, 2020, 14(1):1-7. DOI:10.1007 /s11684-019-0733-5.
Cannon JL, Bonifacio ], Bucardo F, et al. Global trends in
norovirus genotype distribution among children with
acute gastroenteritis[]J]. Emerg Infect Dis, 2021, 27(5):
1438-1445. D0I:10.3201/eid2705.204756.
X SCHE, X AE RS, TR, 45 LA PE T — R K R
U R4 2% P B TRAT R AE B S 2 B 5 ()], [ B 7 2
2% &, 2021, 28(3): 226-230. DOI: 10.3760/cma. j. issn.
1673-4092.2021.03.012.
Zhao WN, Liu YY, Yu QL, et al. Epidemiological
characteristics and etiological study of a water-borne
outbreak of norovirus in Baoding City, Hebei Province[]].
Int | Virol, 2021, 28(3): 226-230. DOI: 10.3760/cma. j.
issn.1673-4092.2021.03.012.
AR, PRz, A FFR, 4. 2014-2017 4550 il X 2k
i 98 8 DR 1 U AN (R0 SRR AE (], AR SIEBRRITIG PR
9§ 7 2% 24 7, 2019, 33(3):267-270. DOI: 10.3760/cma.j.
issn.1003-9279.2019.03.009.
Zheng YX, Chen ZY, Zheng DF et al. Etiologic
characteristics of norovirus in outbreaks of acute
gastroenteritis in Quanzhou from 2014 to 2017[J]. Chin ]
Exp Clin Virol, 2019, 33(3):267-270. DOI:10.3760/cma.j.
issn.1003-9279.2019.03.009.
SEUKIW, AL, BRGNS, 45 10 25 w24k G 116/
Gl .25 AR 2016 44 Fadi bk 1 % B & ).
A 3k B 2 Hiz, 2017, 33(9): 805-808, 813. DOI:
10.3969/j.issn.1002-2694.2017.09.010.
Wu BS, Huang ZM, Ou JM, et al. Viral gastroenteritis
outbreaks associated with new recombinant strain G II .
P16/G I .2 of norovirus in Fujian, 2016[J]. Chin ] Zoon,
2017, 33(9): 805-808, 813. DOI: 10.3969/j. issn. 1002-
2694.2017.09.010.



