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WE AP IR E 4B b 455 3 8 155 2 (bovine viral diarrhea virus, BVDV )95 5 17 AT X Z 0% 75
TR P B 15, A8 P E R (CNKID L J7 7 4E3%  PubMed Fil ScienceDirect 54N 22 A, 46 2R #1131 2021 4E 9 H 1
H &R T EARE BVDV AT 000 SCHR , IF3#EAT RGEPEN A Meta 2308 o L0 H 93/ 56 T BVDV i Ji
2RI B I8 S A Meta 0 M o 0 BT 2 R o - R E AR T BVDV i R (B R AR ) AT %R N 9.8%
(95%CI:7.8,11.9) , Horth BVDV Hi R 75K 3.1% (95%C1:2.1,4.4) ,BVDV &R 4T %4 19.5% (95%C1:
16.0,23.3), &AM A R, T MRIAT 505, 8 26.3% (95%CI1:24.3,28.4) , Hi 2idv ftm a4 . t—40
T J W2 43 B T Meta [F1A 20 BT A9 45 5 B, S Bl CFEZE vs 54« HU A HE (odds ratio, OR)=1.37,95%C1: 1.05~
1.79) f 3 4 2 (B 3% vs BB AL . OR=1.41, 95%CI: 1.08~1.85) .2 Wi J5 ¥ (RT-PCR vs ELISA: OR=1.64,
95%6CI:1.38~1.94) A=A fg HEAR B (A7 W RAE IR vs Telli RAEAR : OR=1.42,95%C1: 1.20~1.68) . 1= LLI 1= Js <. A
(OR=1.54,95%CI:1.20~1.97) M54 (>3 000 m; OR=1.64,95%CI:1.21~2.21) Z4R & BVDV JRYL Hif T 1Y
AT PALEEREN, BVDV 7EF E W32 A 2R FE 2R B AR iR )2 AT, A S B RS I BVDV B 37
THBOL . WAL, AT AR AT 38 75 0 AU B, o AL R B 4% 07 58, B 1k BVDV 73K A= b A5 4%

KA

FESZES S852.65°3 XEAARIRE A

2055 7 ME I 75 % 3% (bovine viral diarrhea virus,
BVDV) Jy B0k i RHE N 28 & 1Y i 51, 7] 3 a4
975 B M I8 15 (bovine viral diarrhea, BVD) , ifs i 5: 5k
Fr2R YL (persistent infection, P1) , 45 78 [ fil 4 Bk 5%
Al T R . [ 20 4 8O4ERE K
51 B B BVDV J5 |, 1% B8 78 36 B 4= b 72 i
Frio) o AR B R AT M PR R AT 2R A9
MRS | I 8 R R BE S R AT AN R AR EE A
WP 2R G AT WRBE AR 3t 7™ BUIR JL IR | 1 40 B s
> B A A R R 2 R g 40 i g AR AR
BVDV J&, Al S8R AR GY BT 3 W i B 2R i R 152k
YL (P 4. PLA=HEAN 2B i JE W RR P HERE | 24 B
1 BVDV i 8 AL Y . H G, A T A R
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BVDV W4T 8K, XF 7 42 1200 7 S8 G T AH S& i B
HEERL,

BVDV 112 Wr J5 ¥ AT 43 2k o3 Ji 27 LI 3 27 7
BT YR SO R Bl A AR 43 S 3R [ A A
YEARE BVDV WA PR BLHEAT T Meta 2087, (455
JEoF (PUIEANAZ IR ) AN i 27 (B i i 27 (3t
ORI ZE R HW BVDV Jid TR B —E Wy, 32
JR AL HE U R I 1« PLAR B g i 52, A= 42 BVDV
PO, M 75 2P M A B & IR sl 10, M EE
Z N, — it 2 PR Ye (transiently infected, TT) f¥) 8
1547 SN (2~3 TR HEH | B0 5 T 7= AR SO 4
iR mr Y R T 2017 4R 5 © 4 BVDV K%
REV LT, (A B I 2 AR A I 5 AR R X 4 A
SRIBY SR s S A0, e il LI — Be i 1]
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MY BVDV HR AT B A BEIRPLA S . Rk, i 4
B BVDV e i A &8 7 2 2 S O vk e dE B s
Ao RN AZ BRGNS A, R 8 2 A4S H A 14T BA Y BIF 5
BT 0 E AR B R R AL AR DI AR BRI TS BRI
() RRAR AL A AN S 4, (B A) 5 i Jr 8 3 4 5 HL I 47
K Bl A PR K H R 380, FR I P A4 7l 5
PO FSL . R, X R A4 BER BVDV B GL (5 5
AT AP AR R E UL, AR B R
Meta 5381, 21 T iR =248 (R4 054 FE
B BVDV BGLREL , LE A3 [E BVDV G KA
SRR I B P A R AR
1 MBEFE
1.1 X E

A B 5 A 1R (CNKDD | PubMed \ J5 75
43 F1 ScienceDirect 55 5[5 Py 4h BRI E KR
A O BVDV By AH OC SCHR , 6 2 A B[] 3 [ oy
1981 4E 2 2021 4F 9 A 1 H o FErh SCEUE R, LA 2R
WREETE TS AR RS R R B R
“BVDV” Jhy S Hlin) A8 4% SCilk o 78 98 SCBUE R, DU
“bovine viral diarrhea virus” “mucosal disease”
“BVDV”“cattle”“yak”“China” & S ] A $8 SCHiR .
1.2 CERTHE AN R TR AL

SCHRA ABRUE (D) WF5E M B LR A 5 (2) WF
FEX G5 (3) CE W AEY 5 (4) NS5 K 3
BVDV [ Ji 2 (DU A/ sl iR ) 9 45 o

SCHERHEBR AR 1 - (1) 1l 3 27 e 2 5 (2) AR 4 Fh
(KA HAWET A= sh 155 ) 5 (3) H A R R SCHk 5
(D) FEARBRAR T 305 () FEARTEF 5t 5 (6) D0k
BIS W5 (7) £ STk

240 158 1352 7 16 I %) SCHR L R DL AR 8 AR A
R FRAEA AR A B[] LM AT REAS 2R Bl Y
AR A R DL R FRAR S CRAE R REA U
FHEEAEAEL 2 Wi ik o Geih i s B PR 2350080 , n
JE AR SRR Yk AT ER LR ER A
ZIERP L.
1.3 FREFE

SCHR B AR AR P AT 2 . RPEIEST H R
B RAEIRE[R]  FEAS T 5 38 I T Al A R i
HH 0 12 T 5 3k RIS R I 20 43 2R 4545 8., % 3k
SCHRHEAT VR4, R BN 143 i T i iR SC 53
N 5~6 43, A BT I8 S 3~4 43, IR BT A iR

1~27%
1.4 BUEHW

A5 B Meta 3 A7 402 {1 Stata 857F (26 16
W), At AR IE 5% %% 4 (double-arcsine transforma-
tion, PFT) J7 & (454 S 23 .ES 43045 . PFT 1y
e AN INE

tpda=asin(sqrt(r/(n+1)) ) +asin(sqrt( (r+1)/
(n+1)))

setpda=sqrt(1/(n+1))

PR=(sin(tpda/2))"2

tpda K e I PRS2 S REAS KR, - Sk FH
FEARRL, setpda HFRUEDR , PR A fe AR R

HE— 20 i FH B AL 20 0z ASE B B 4k 38 o e S
BVDV AT # & 647 5k, LL95% BAF X[ (Con-
fidence interval, CI) /R0 H . i JH P A1 P {E FEAY
WICZ A 5 e, 24 P=>50% . P<<0.05 B, & W] 5+
it A Gt o BRMREIH T Meta 23041 i 344
VEAR Bl A8 FH W 21 8] BT %A DL K Egger 46 50 2k 1T
fl AT T i 2 i ey, OS50 B TG 3 A A
GRS 25 R gk

T2 53T B0 S B R &R 5 S #E1T Meta
434, JE— A WF 58 BVDV B i KU IR 7o A
TF 5 DG T A AU R 7 A7 sl it b A AR 1O L 4F
W% TR R ] AR SR A b AT B
FEARSTY 2 W7 ke SR AE . A, RE
PR ZZ00 E TR, 28405 B s K, h B PA4 22
S E . L, ARSI o W41 53 AT F Meta (a1 14
ST VPAL T M PR PR 2R XA I S A5 SR R S e AL dE £
I AR R AR SRR

2 FHR5HMH

21 KRERER

T 3 OB TE 5 T e SO I R 2 B 5 895
ot SR, A4 o [ 0 I B B 1 159 0 L O BRE
2 A4 B FE 689 K PubMed $4i6 FE 180
PA K ScienceDirect Z0H 22 1 523 o 3 i 8 H A4 2
WIALVEIR 5 702 j SCHR , FEARE 6 5 19 SCHR g0 A FHE
FRAn e, HERR 1 100 j SCHR , S 2438 5 93 fi P ox 28 Al
Sy R T R P SCRR AT Meta 70T . S5 R BN 46 5
SCHRBE 2 Ry v I E , 29 Je SCRR B E SR Th AR T i
18 SCHRI o SR (R 1) o



50 LRI I NI <3 4 842 %

Rl PANFARHXHMEEEXER

Table 1 Literatures and information included in this study

BVDV Ht 5L B G
Detection of BVDV-Ag and RNA

U . KA (2 /T B o
53k FREIT 1) Region iy PR it )Qimy ScikFht
Study ID Sampling ti 2R 4 A . Study qualit
e Hmping fime (Province/City) Diagnose BHEA (95% CD/% score ey quanty
method Positive/ Detection
total samples rate (95% CI)
Alfred et al, 2015 2013 774 Guangxi RT-PCR 6/32 18.8(7.2~36.4) 4 P45 Middle
Chang et al, 2021 2019 P45 445 Shaanxi, et al RT-PCR 89/1 234 7.2(5.8~8.8) 5 f# High
Chen et al, 2015 2014 PO Tibet RT-PCR 3/138 2.2(0.5~6.2) 5 & High
Deng et al, 2015 2010—2013  i1dL%F 645 Hubei, et al RT-PCR 205/426 48.1(43.3~53.0) 5 5 High
Deng et al, 2015 2010—2013 LT85 445 Liaoning, et al ELISA 5/876 0.6(0.2~1.3) 5 = High
Deng et al,, 2020 2017 T4 1948 Jiangsu, et al qRT-PCR 80/183 43.7(36.4~51.2) 5 7 High
Deng et al, 2020 2017 VLI355 1948 Jiangsu et al ELISA 21/901 2.3(1.4~3.5) 5 = High
Fan et al, 2012 2012 J 7 Guangxi RT-PCR 30/88 34.1(24.3~45.0) 2 ik Low
Gong et al, 2012 2010—2011 5 E Ningxia RT-PCR 105/391 26.9(22.5~31.5) 3 4 Middle
Gong et al, 2014 2010—2012 ¥ Qinghai RT-PCR 98/407 24.1(20.0~28.5) 5 75 High
Guo et al, 2021 A M %¢ i Inner Mongolia RT-PCR 135/302 44.7(39.0~50.5) 4 45 Middle
Unknown
g . .
He et al, 2019 Hlt Gansu RT-PCR 44/312 14.1(10.4~18.5) 2 fi Low
Unknown
PITEE AR
Wang et al, 2019 A 7?'5( jff i RT-PCR 16/269 5.9(3.4~9.5) 2 ik Low
Unknown Heilongjiang, et al
Weng et al, 2015 2010—2013 4t Beijing ELISA 18/4 237 0.4(0.3~0.7) 6 75 High
Xue et al, 2010 2005—2008  HHl4F 54 Gansu,etal RT-PCR 18/62 29.0(18.2~41.9) 6 7 High
Zhong et al, 2011 2006—2008 it Xinjiang RT-PCR 202/472 47.3(42.5~52.2) 5 15 High
ZEIUPRAF, 2016 KA I
i Xinjic RT-PCR 3/174 1.7(0.4~5.0 2 L
Cai et al, 2016 Unknown #rill Xinjiang / ( >-0) fie Low
REI4E, 2016 — = Hi
WH‘# 2014—2015  ZFF 448 Yunnan, et al ELISA 21/1332 1.6(1.0~2.4) 5 = High
Chen et al, 2016
SHTISE, 2016 . o L
%ﬁﬁ# 2015 TFSF 44 Qinghai, et al RT-PCR 46/222 20.7(15.6~26.7) 5 = High
Chen et al, 2016
SHTISE, 2018 . L :
%ﬁﬁ# 2016 AR 44 Qinghai, et al RT-PCR 75/390 19.2(15.4~23.5) 3 4 Middle
Chen et al, 2018
FRAU 5 , 2020 KHN LA 5 :
RT-PCR 32/79 40.5(29.6~52.1 4 4 Middl
Chen et al, 2020 Unknown Hebei and Beijing / o p2.1) % Middle
A 2018 ) . :
ﬁ/ s 2016—2017 BPE Shaanxi ELISA 0/55 0(0~6.5) 4 H1ZE Middle
Dai et al, 2018
R AR5, 2016
) 2013—2015 ¥ Qinghai ELISA 158/712  22.2(19.2~25.4) 4 rh4% Middle
Dai et al, 2016
AR5, 2011 . . U
2009 ¥ Shanghai ELISA 0/25 0(0~13.7) 5 f= High
Deng et al, 2011
T4 2021 A ) )
I P4 Guangxi qRT-PCR 26/288 9.0(6.0~12.9) 1 fik Low
Fan et al, 2021 Unknown
H SR 4, 2013 o
2012 T 1fF Qinghai ELISA 29/2 447 1.2(0.8~1.7) 6 5 High
Fuetal,2013
AR, 2005 KA
e [t Hebei ELISA 127/298  42.6(36.9~48.4) 2 fik Low
Gao et al, 2005 Unknown
AR, 2007 ESll
e [t Hebei RT-PCR 39/98 39.8(30.0~50.2) 2 fik Low

Gao et al, 2007 Unknown
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BVDV HLJs I
LA /) Detection of BVDV-Ag and RNA P
. ‘ . ‘ D7 N J_L.V/ -
g Sk ket ] w Koo Y prome gimy’ Sk
Study ID Sampling ti BRI i ) Study qualit
e Ampng Hme (Province/City) Diagnose BREA (95% CD/% score @y quatty
method Positive/ Detection
ethoc total samples rate (95% CI)
BT e
E#%,2019 K S . r g
Gao. 2019 Unknown # K Jilin qRT-PCR 5/111 4.5(1.5~10.2) 3 P45 Middle
P N HLAT, 2020 A e
‘BN ELISA 4/240 1.7(0.5~4.2 2 L
Gao et al, 2020 Unknown 1"2 Ningxia / ( ) i Low
C 4,2019 L .
%Eﬁ%# A Unknown T & Ningxia ELISA 8/295 2.7(1.2~5.3) 3 4% Middle
Guo et al, 2019
%,2020 L .
%BEE# 2018—2019 T H Ningxia RT-PCR 16/599 2.7 (1.5~4.3) 4 rh 4% Middle
Guo et al, 2020
3, 2007 _ I
%3 2005—2007 & Xinjiang ELISA 68/576 11.8(9.3~14.7) 2 Ik Low
Guo, 2007
FUNTS,2016 k% e : , ) ‘ e
He et al. 2016 Unknown T H Ningxia ELISA 2/135 1.5(0.2~5.2) 3 Hr2E Middle
faf SEAE4E 2018 ESl o
i X RT-PCR 14/71 2.0(1.1~3.5 2 tL
He et al, 2018 Unknown Hril Xinjiang ¢ /710 X 38) fFe Low
Y, 2019 KA . 4
R4 448 Sh ,etal ELISA 4 1 4.8(3.5~6.5 4 4 1
Fiu, 2019 Unknown 111445 448 Shandong, et a S 0/83 8(3.5~6.5) 1% Middle
P, 2021 AR
i Gans RT-PCR 34/222 15.3(10.8~20.7 2 L
Jietal,2021 Unknown HA Gansu / ¢ ) fFe Low
A 2020 , A .
%sz % 2019 [-¥§ Shanghai ELISA 3/440 0.7(0.1~2.0) 4 4% Middle
Lietal,2020
ZE5%,2017 SN - I
L oon 2016 HAEIT Heilongjiang ELISA 167/4 118 4.1(3.5~4.7) 6 75 High
1,
2R 2009 N
ﬂ%# 2005—2009  HiE Xinjiang RT-PCR 25/64 39.1(27.1~52.1) 2 ik Low
Lietal,2009
2R, 2019 AA I e n
Hrii Xinjia ELISA 36/5 833 0.6(0.4~0.9 3 2 Middl
Lietal,2019 Unknown At Xinjiang / ( ) 1 Middle

R, 2019 § o
fﬁl;(ﬂ)i) 2018—2019 AR5 Henan ELISA 17/437 3.9(2.3~6.2) 5 = High

A,
2R B AT 2014 . P
%% A 2012—2013 P& Inner Mongolia ELISA 8/222 3.6(1.6~7.0) 4 P4 Middle
Lietal,2014
X%, 2021 N . o
th] 2018—2020 ]k Hebei RT-PCR 7/805 0.9(0.4~1.8) 5 = High
Liu, 2021
XHER, 2016 et A -

;( J‘”Zgl 5 2011—2014  #3# Xinjiang GqRTPCR  28/208 13.5(9.1~18.9) 5 % High

-,

ARG, 2019 . P
ﬂé?ff 2017—2018 ik Jilin RT-PCR 48/325 14.8(11.1~19.1) 4 T4 Middle
Liu et al, 2019

1R, 2020 o S
N 2017—2018 3%k Jilin RT-PCR  122/635  19.2(16.2~22.5) 5 # High
Liu et al, 2020
B, 2021 F R L e
Liuetal,2021 Unknown 7" & Ningxia ELISA 32/5558 0.6(0.4~0.8) 3 4% Middle

EAE, 2019 . . . R
AR 2017—2018 1% Qinghai RT-PCR 21/76 2.7.6(18.0~39.1) 5 = High
Long, 2019

W4, 2018 ‘ A I
il 1% 2017 ¥ Shanghai ELISA 2/150 1.3(0.2~4.7) 5 = High
Luetal,2018
ST,2015 S -
P& 2014 i Xinjiang RT-PCR 28/248 11.3(7.6~15.9) 5 = High

Luo, 2015
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#4531 Continued Table 1

BVDV J5URAZ I A5 Il

Detection of BVDV-Ag and RNA

RO, VN RFEHL (48 /1) SRR T4 e
B9 Sk R ] Region iy PR otz )Qimy Sk
Study ID Sampling ti 2w A . Study qualit
e {mpine tme (Province/City) Diagnose BFEAR (95% CD/% score udy quetity
Positive/ Detection
method .
total samples rate (95% CI)
SR, 2019 KA g e e ) I
Ma, 2019 Unlown i Xinjiang ELISA 36/587 6.1(4.3~8.4) 5 = High
SRS, 2019 . . I
KRR 2018 ML S5 Jilin, et al RT-PCR 10/484 2.1(1.0~3.8) 5 & High
Meng et al, 2019
/M, 2016 A o .
i X LAMP 22/450 4.9(3.1~7.3 3 4§ Middl
Meng,2016 Unknown Hrifl Xinjiang /45 ¢ ) % Middle
KIEIES 2018 R
k RT-PCR 13/42 1.0(17.6~47.1 2 L
Mi et al. 2018 Unknown FJ1 Unknown C 3/ 31.0(17.6~47.1) ik Low
{5l B AE4F, 2018 N . I
Ni et al.2018 2016—2017 ¥ Shanghai ELISA 0/1240 0(0~0.3) 5 = High
AEAFEF 2014 R . R
2012—2013 T h RT-PCR 27/184 14.7(9.9~20.6 5 = High
Quan et al, 2014 1 Qinghai / ( ) 5 5 Hig
45,2021 . .
Wﬁ 2018—2020  HtJH Guizhou RT-PCR 35/224 15.6(11.1~21.1) 4 45 Middle
Shi et al, 2021
RYE 5, 2019 N . I
{k e 2016—2017 HifE Qinghai RT-PCR 70/181 38.7(31.5~46.2) 5 # High
Song et al, 2019
Zit, 2010 VLI 648
ﬂ\ w= AR (_ A6 ELISA 17/127 13.4(8.0~20.6) 2 Ik Low
Sun, 2010 Unknown Jiangsu, et al
PN 155 ,2019 o U
{‘/J\jjgjr 2017—2018 Brifi Xinjiang ELISA 28/114 24.6(17.0~33.5) 5 & High
Sun et al, 2019
; ) Jetk 4t
i, 2017 _ H4F 134 I
2015—2016 2L5% Test 35/232 15.1(10.7~20.4 6 = High
Wang, 2017 Gansu, et al &% . o / ¢ ) e
strip
A4, 2020 I
% 2017—2019 Hl Gansu RT-PCR 114/690 16.5(13.8~19.5) 5 = High
Wang et al, 2020
Fadi, 2013 , N
&y 2011 7 Henan RT-PCR 206/1 106 18.6(16.4~21.0) 6 = High
Wang, 2013
4% ,2012 N o U
& 2011—2012 PRIPYT Heilongjiang ELISA 23/1434 1.6(1.0~2.4) 5 f= High
Wang,2012
B4R, 2021 . .
LR 2019—2020 B Yunnan ELISA 2/378 0.3(0.1~1.9) 3 rh 4% Middle
Wang et al, 2021
FJ,2015 Nl o S
i Xinjia ELISA 17/1171 1.5(0.8~2.3 4 25 Middl
Wang,2015 Unknown #ri Xinjiang / ( ) A Middle
FHOIEE, 2017 . U
B 2015 T K Chongging RT-PCR 6/81 7.4(2.8~15.4) 5 = High
Wang et al, 2017
EHHF,2017 _ o S
2015—2016 e X RT-PCR 3/100 3.0(0.6~8.5 6 = High
Wang, 2017 Hrim Xinjiang / ( 5) = Higl
FH,2017 _ e -
2015—2016 i X ELISA 9/1963 0.5(0.2~0.9 6 = High
Wang, 2017 Hird Xinjiang / ( ) e
IR, 2020 N P
S 2019 77§ Henan RT-PCR 35/200 17.5(12.5~23.5) 3 14§ Middle
Wang, 2020
FRFEEE, 2016 L _ N
2015 THEN ELISA 2/108 1.9(0.2~6.5 ; = High
Wang et al, 2016 5 T X Ningxia / ( ) 5 = Hig
EFEE, 1995 KA e
THEN ,etal ELISA 1118/2 345 47.7(45.6~49.7 2 LL
Wang et al, 1995 Unknown 7'HL% Ningsia, et a /2345 (45 ) e Low
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£ 1 Continued Table 1
BVDV HitJ5EFIAZ R A
LA /) Detection of BVDV-Ag and RNA P
. ‘ o ‘ S 2 J_L.V/ ‘ -
g Sk ket ] w Koo Y prome gimy’ Sk
Study ID Sampling ti BRI i ) Study qualit
o Ampiing fime (Province/City) Diagnose éﬁézj& (95% q)/% score uay quatity
method Positive/ Detection
ethoc total samples rate (95% CI)
EHFAE,1996 E) e
N ELISA 147/563 26.3(22.5~29.9 2 L
Wang et al, 1996 Unknown 7 & Ningxia /5 ¢ ) fFe Low
B4 | 2020, o N
A A % ‘ 2019 i Xinjiang RT-PCR 256/640 40.0(36.2~43.9) 5 # High
Wei et al, 2020a
B35, 2020b e e r .
Wei et a1.2020h 2019—2020 s Xinjiang ELISA 91/8 486 1.1(0.9~1.3) 5 %5 High
kg, 2020 N I
RS 2018—2019 K Tianjin RT-PCR 26/232 11.2(7.5~16.0) 5 ¥ High
Xu et al, 2020
B4, 2020 X I
RRHS 2018—2019 Y[R Henan ELISA 17/305 5.6(3.3~8.8) 5 75 High
Yan et al, 2020
=5 242019 . _ o
As=% 2017 T Qinghai RT-PCR 62/138 45.0(36.5~53.6) 5 75 High
Yan et al, 2019
4% 2019 o o
AR 2017 T Qinghai RT-PCR 28/74 37.8(26.8~49.9) 4 F15 Middle
g
Yang et al, 2019
WA 2445, 2019 VLI T .
2016—2017 RT-PCR 19/145 13.1(8.1~19.7 4 4 Middl
Yao et al, 2019 Jiangsu and Zhejiang /145 ¢ ) 3 Middle
koHE , 2004 KA ;
T H ELISA 100/645 15.5(12.8~18.5 2 L
Zhang, 2004 Unknown T Henan / ¢ ) ffe Low
TR A4, 2010 U e
s 2009 Jtst Beijing ELISA 10/2 699 0.4(0.2~0.7) 3 4% Middle
Zhang et al, 2010
TRARAGE, 2013 e st
2012 B ELISA 80/26 675 0.3(0.2~0.4 4 % Middl
Zhang et al, 2013 AL Beijing /26675 ( ) % Middle
Hf1,2016 Zhang, e T
?f) lq; e 90142016 HidE Xinjiang ELISA 29/173 16.7(11.5~23.2) 5 # High
Wi, 2021 Zt _— , .
KA o018 L% 2249 Hubei, et al ELISA  40/1035 3.9(2.8~5.2) 5 # High
et al,2021
P4 2020 Zha L
W W8 2017—2018 W% Shandong RT-PCR  185/535  34.6(30.6~38.8) 5 % High
et al, 2020
SR HERIAE, 2019 R ,
2018 M)y 3T, Heil ELISA 4/1286 0.3(0.1~0.8 4 4 Middl
Zhang et al, 2019 JETT Heilongjiang / ¢ ) 1% Middle
%4 2015 Zhe ; , o
IR, 2015 Zhang o1 |- Shanghai ELISA 34/920 3.7(2.6~5.1) 4 14 Middle
etal,2015
TKAF 74,2018 S -
2012 L Jiangs RT-PCR 55/100 55.0(44.7~65.0 5 75 High
Zhang et al, 2018 tl2p Jiangsu 5/ 55.0( ) = Hig
A, 2019 , . _ N
TS 2019 {74t Hebei ELISA 574/1140  50.4(47.4~53.3) 5 # High
Zhang et al, 2019
K F4F, 2019 El S
Higm X RT-PCR 0/420 0(0~0.9 2 T L
Zhang et al, 2019 Unknown #rill Xinjiang q / ( ) fi& Low
X112, 2016 .y -
,tmﬁ 2014—2015  “T*X Ningxia ELISA 1/278 0.4(0~2.0) 5 ¥ High
Zhao, 2016
5%, 2018 A T
aa 2015—2016  PuJi| Sichuan RT-PCR 121/448 27.0(22.9~31.4) 5 % High
Zhou, 2018
JH T4, 2017 ESl S :
oy < [~ . 1~2. A
Zhou et al. 2017 Unknown M IpIT. Heilongjiang ELISA 255/10 591 2.4(2.1~2.7) 3 14 Middle
R4, 2019 - N
2018—2019  #¥i Xinjiang ELISA 9/2 358 0.4(0.2~0.7) 5 # High

Zhu et al, 2019
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W5E WK/ (95% CI) S
Study ES (95% CI) Weight
Alfred etal. (2015) — 0.92 (0.58, 1.26) 0.92
Chang et al. (2021) * 0.55 (0.49, 0.60) 1.10
Chen et al. (2015) —_ 032(0.15,0.48) 1.06
Deng et al. (2015) - 0.83 (0.77. 0.88) 1.10
Deng et al. (2020) - 0.62 (0.56, 0.68) 110
Fanetal. (2012) : —_— 1.25 (1.04, 1.46) 1.03
Gong et al. (2012) - - 1.09 (0.99, 1.19) 1.09
Gong et al. (2014) .- 1.03 (0.93, 1.12) 1.09
Guo etal. (2021) 1 - 1.46 (135, 1.58) 1.08
Heetal. (2019) —— 0.77 (0.6, 0.88) 1.09
Wang et al. (2019) - 0.50 (0.38, 0.62) 1.08
Weng et al. (2015) * ! 0.13 (0.10, 0.16) L1l
Xue et al. (2010) : —_— 1.15 (0.90, 1.39) 1.00
Zhong et al. (2011) : - 143 (134.1.52) 1.09
4EILIRA5(2016) Cai etal. (2016) —_ 0.28(0.13, 0.43) 1.07
[-484% (2016) Chen et al. (2016) -> 1 0.25 (020, 0.31) 1.10
V7% (2016) Chen et al. (2016) | —— 0.95 (0.82, 1.08) 1.08
%% (2018) Chen et al. (2018) |- 0.91 (0.81, 1.01) 1.09
PREH4E (2020) Chen et al. (2020) ! —_—— 1.38 (1.16, 1.60) 1.02
1R 4E%% (2018) Dai et al. (2018) ——— : 0.13 (-0.13, 0.40) 0.99
WURARS (2016) Dai et al. (2016) . > 0.98 (0.91, 1.06) 1.10
A %(2011) Deng et al. (2011) —_—— 0.20(-0.19, 0.58) 087
§I % (2021) Fan et al. (2021) —— 0.62 (0.50, 0.73) 1.08
{4 3L1H% (2013) Fu et al. (2013) . 1 0.22(0.18,0.26) L1l
# (2005) Gao et al. (2005) ! - 1.42 (131, 1.54) 1.08
%% (2007) Gao et al. (2007) ! — 1.37(1.17, 1.56) 1.04
ik (2019) Gao (2019) —o—: 0.45 (0.26, 0.63) 1.04
4 1A 4 (2020) Gao et al. (2020) - 0.27(0.15, 0.40) 1.08
#BJE H%% (2019) Guo et al. (2019) - 0.34(0.23, 0.45) 1.08
B B4 (2020) Guo et al. (2020) - 0.33(0.25.0.41) 1.10
B (2007) Guo (2007) - 0.70 (0.62, 0.79) 110
fa /N4 (2016) He et al. (2016) —_— 0.27(0.10, 0.44) 1.06
T ZEAEAE (2018) He et al. (2018) - ! 0.29 (021, 0.36) 1.10
#1124 (2019) Hu (2019) - : 0.44 (038, 0.51) 1.10
A (2021) Jietal. (2021) —— 0.81 (0.68, 0.94) 1.08
2424 (2020) Li et al. (2020) - | 0.18 (0.08, 0.27) 1.09
25 (2017) Li (2017) * 0.41 (038, 0.44) L1l
ZE1%(2009) Li et al. (2009) 1 —— 1.35 (1.1, 1.60) 1.00
4% (2019) Li et al. (2019) . ! 0.16 (0.13, 0.18) L11
% 2019) Li (2019) - ! 0.40 (031, 0.50) 1.09
A5 3% (2014) Li et al. (2014) —— : 0.39 (0.26, 0.52) 1.08
XUFhP¢ (2021) Liu (2021) - i 0.19 (0.12,0.26) 110
X35 (2016) Liu (2016) e 0.76 (0.62, 0.89) 1.07
A% (2019) Liu et al. (2019) —— 0.79 (0.68. 0.90) 1.09
F (2020) Liu et al. (2020) I - 0.91(0.83, 0.99) 110
/i% (2021) Liu et al. (2021) * ! 0.15 (0.13, 0.18) L1l
| —— 1.11(0.89, 1.34) 1.02
i #1145 (2018) Lu etal. (2018) —_— ! 0.26 (0.10, 0.42) 1.06
% RiL (2015) Luo (2015) + 0.69 (0.57. 0.81) 1.08
D4 (2019) Ma (2019) -, 050 (0.42, 0.58) 110
diPRAR%E (2019) Meng et al (2019) - 1 0.30 (021, 0.38) 1.09
i/IVHK(2016) Meng (2016) - 045 (0.36, 0.54) 1.09
K SHILA (2018) Mi et al. (2018) | —— 1.19.(0.89, 1.49) 095
{474 (2018) Ni et al. (2018) > : 0.03 (-0.03, 0.08) 1.10
FUEA7 4% (2014) Quan et al. (2014) :—o— 079 (0.65, 0.94) 1.07
FRT% (2021) Shi et al. (2021) —— 0.82 (0.69, 0.95) 1.08
RAER4 (2019) Song et al. (2019) , —— 1.34 (120, 1.49) 1.07
%3 (2010) Sun (2010) —_—— 0.76 (0.58, 0.93) 1.05
#0314 (2019) Sun et al. (2019) | —— 1.04 (0.86, 1.22) 1.05
il (2017) Wang (2017) —— 0.80 (0.67. 0.93) 1.08
F A4 (2020) Wang et al. (2020) |- 0.84(0.76,0.91) 110
EAi (2013) Wang (2013) : - 0.89 (0.83, 0.95) 110
F 42 (2012) Wang (2012) -* ; 0.26 (020, 0.31) 1.10
EREJF (2021) Wang et al. (2021) - . 0.16 (0.06, 0.26) 1.09
EJ2 (2015) Wang (2015) - 1 0.24 (0.19, 0.30) 1.10
EA)11% (2017) Wang et al. (2017) —_— 0.57(0.35,0.79) 1.02
EFT (2017) Wang (2017) * ! 0.16 (0.1, 0.20) L11
EZEJ (2020) Wang (2020) | —— 0.87(0.73,1.01) 1.07
£%% (2016) Wang et al. (2016) —_— : 030(0.11,0.49) 1.04
P14 (1995) Wang et al. (1995) - * 1.52(1.48, 1.56) L1l
EHT4 (1996) Wang et al. (1996) , - 1.07(0.99, 1.16) 110
#IL45 (2020a) Wei et al. (2020a) 1 - 1.37(1.29, 1.45) 1.10
#L53% (2020b) Wei et al. (2020b) * 1 021(0.19,0.23) L1l
7R A4 (2020) Xu et al. (2020) —— 0.69 (0.56. 0.82) 1.08
[ BR 4% (2020) Yan et al. (2020) —-! 048 (0.37, 0.59) 1.09
5] ¢ % (2019) Yan et al. (2019) : —_—— 1.47 (130, 1.64) 1.06
#3755 %5(2019) Yang et al. (2019) ; —_—— 1.33 (1.10, 1.55) 1.02
124 4% (2019) Yao et al. (2019) —_— 0.75 (0.59, 0.91) 1.06
2004) Zhang (2004) | - 0.81 (0.73, 0.89) 1.10
kR 455 (2010) Zhang et al. (2010) * 1 0.12(0.09, 0.16) 111
K% 45%5(2013) Zhang et al. (2013) * ! 0.11(0.10,0.12) 111
3 4f (2016) Zhang (2016) l—— 0.85 (0.70, 1.00) 1.07
SKAAE (2021) Zhang (2021) -+ ! 0.40 (0.34, 0.46) 110
SKIEAF (2020) Zhang et al. (2020) : - 1.26(1.17, 1.34) 110
KAL) (2019) Zhang et al. (2019) -* ' 0.12(0.06, 0.17) 110
k5% (2015) Zhang et al. (2015) - 0.39 (0.32, 0.45) 1.10
k{5 %4 (2018) Zhang et al. (2018) 1 —=> 167 (147,1.86) 1.04
FRBLEESF (2019) Zhang et al. (2019) 1 - 1.58 (1.52, 1.64) 1.10
3 93% (2019) Zhang et al. (2019) < ! 0.05 (-0.05, 0.14) 1.09
BT (2016) Zhao (2016) —— : 0.14.(0.03, 0.26) 1.08
JH% (2018) Zhou (2018) i - 1.09 (100, 1.19) 1.09
JHEJz4% (2017) Zhou et al. (2017) * ' 031(0.29,0.33) 111
* 7 (2019) Zhu et al. (2019) * 1 0.13(0.09,0.17) L1l
Hit (I-squared = 99.4%. P=0.000) ol 0.67(0.59, 0.75) 100.00
TR AR E BTV . Weights are from random effects analysis. |
1
| |
-1.86 0 1.86

SR TAT R, B SRIR 9504 A DX TH], X0 T 2800 K/ (ES ) 5 IE R 22 B3R R5 3FALUV . The dot represents the prevalence and the hori-
zontal line represents the 95% confidence interval , which corresponds to effect size (ES) ; the diamond represents the summarized effect.
1 ETANEEF I3 BXHMRF[HIKE LB BVDVRITERMNE
Fig.1 Forest plot of BVDV prevalence based on 93 literatures included in this study
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Fig.2 Publication bias of the literatures and the
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X 38 2 1 93 Jit STHR AT AU IE 5% 5% 4 i, B
AL FIER . mk2 v W, R E4#H BVDV
I 1Y o 5 JE AT R 9.8% (95%C: 7.8~
11.9) o 28148 /T s J = A T 3 AR T Wb 3 1k 22
S+ (P=0.554) , {H & /& (3 MR ) 26.3% (95%CI:
24.3~28.4) H5HEAR (b 51 1) 0.3% (95%C1: 0.2~
O.4) B ZEHEAR K (F2) . FERE T MTE X
H, BVDV B0 JR 2 G AT R R WA 3
225 (P=0.950) , {H f5% i (HE R 1B X)) B9 S22 A T
% 18.5% (95%CI: 9.7~29.3) F AL A7 % (42 7R
HiIX ) 7.9% (95%CI: 2.6~15.6) [a) 22 #H b 1R
K(FE3),

x2 RE4BEBVDVEERFERITENSH
Table 2 Spatial distribution of BVDV prevalence

in cattle in China

K FEHD Region

SR (95% CD/ %
Detection rate (95% CI)

Jt5T Beijing
LR Anhui
K Chongging
i Fujian
Hft Gansu

I~ 7% Guangdong
J7P4 Guangxi
FtIM Guizhou
4t Hebei
P T. Heilongjiang
i[F Henan
514t Hubei
51l Inner Mongolia
VLI Jiangsu
VLPY Jiangxi
T Jilin

1L Liaoning
‘7* 5 Ningxia
% Qinghai
P86 Shaanxi
L% Shandong
1§ Shanghai
1174 Shanxi

Py il Sichuan
Kt Tianjin
U Tibet

His Xinjiang
2 Yunnan
WiVL. Zhejiang

EIt Total

0.3(0.2~0.4)
9.3(5.6~13.8)
8.2(3.9~14.4)
22.4(9.4~39.0)
12.2(10.7~13.9)
10.9(5.5~18.0)
16.7(12.0~21.9)
14.9(10.7~19.7)
16.0(0.1~50.3)
2.5(2.3~2.8)
11.8(10.7~13.0)
24.6(23.0~26.3)
21.9(20.5~23.4)
18.6(15.1~22.5)
0.6(0.5~5.4)
26.3(24.3~28.4)
3.4(1.6~6.0)
3.2(2.9~3.6)
8.2(7.5~9.0)
4.5(3.3~5.8)
14.3(12.3~16.4)
1.1(0.7~1.5)
2.3(0.0~7.4)
18.3(15.5~21.3)
11.3(7.7~15.4)
11.2(8.9~13.9)
2.0(1.9~2.2)
1.5(0.9~2.3)
10.3(4.6~17.7)
9.8(7.8~11.9)
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BVDV &Y (AR TR A T 26 o P i T U AT
F(P<<0.001;95% CI:1.43~1.94) ., BVDV #% i
1754 18.6 % (95% C1: 7.5~23.3) , Hivh & & 2 Wit
B 66.0% (95%CI: 25.7~97.0) , T A & 75 M4 10
7.4%(95%CL:2.0~15.8) (K 3) . W34~ (R4 FfEA
1 BVDV % 1R 47 3 43 1l i 20.3 %6 (9526 CI: 15.0~
26.2) .7.7% (95%CI: 2.2~16.0) 1 21.8% (95%CI.:
14.7~29.9)

BVDV $i J5 7475 4.8% (95%CI:3.0~7.0) ,
B e T MO 29.1% (95%C1: 3.5~94.2) , e flf J& 1L
T4 0.3% (95%C1:0.1~2.0) (& 3) . W54 N4 A
¥e 4= BVDV $ i i 17 2 43 il /2 3.5%6 (95 % CIL:
2.5~4.7) | 13.3% (95%CI: 0.9~36.8) 1 15.2%
(95%0C1: 1.6~39.0) o AZR W4T 28 FIPLJE AT 2 [1]
A B AR G (18 3)

¢ JiJit Antigen %M Nucleic acid
30

MEJEIT Heilongjiang 214
FHE Jilin 60
L5 Liaoning 50
JE3Beijing 329 40
#i | Hebei 26.1 30
%21l Inner Mongolia 19.8 20
1l1p4 Shanxi 371
K1t Tianjin 29.7 10
% Anhui 324 0
Hii4lt Fujian 500
{LJ5 Jiangsu 20.0
{L7% Jiangxi i
11 4% Shandong 19.4
_1¥§ Shanghai
Wil Zhejiang -
[ Henan 18.5
WG Hubei _
)" % Guangdong 36.6
J P Guangxi 24.0
H#iJk Chongging _
#tH Guizhou 15.8
YY) Sichuan _
Vi Tibet 148
Z 7 Yunnan 25.6
i Gansu 15.8
E ‘3* 5 Ningxia 20.0
: P Qinghai 318
[ESE Bk Shaanxi 34.9
4.4 ik Xinjiang _
3 AEHX 48 F BVDV IR RITERM
ZERRATR BRI LL B

Fig. 3 The antigen and nucleic acid prevalence of
BVDV in cattle from different regions
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i30T 93 5 SCHR P B TR AT F AT S AR
e B3 7E A SCHRELAT i BE A S SR (1T 2) o O 1
SE S PR AR U, FATTX Sl W B R A RRIR O | 4R
Iy FREEARE SRAEIS ] AT R 2 Wk
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Table 4 Geographical and climatic factors of BVDV infection in cattle in China
SCER REREC WSRO/ %(95% S Meta 11
i H Ttem No. No. No. of (X)) Heterogeneity Meta-regression
studies  examined  positive  Prevalence(95%CI) v Pvalue I2/%  P-value OR (95%CI)
£5)¥/(°) Latitude 0.453
20~30 13 2 347 226 12.3(6.0~20.4) 328.32 0.000 96.3 0.348 1.14(0.86~1.52)
31~35 23 7920 625 8.6 (4.8~13.4) 988.37 0.000 97.8 0.917 1.01(0.80~1.28)
36~40 27 47 250 952 8.8(6.0~12.0) 2373.32  0.000 98.9 0.824 1.03(0.82~1.29)
=>41 27 39 200 1920 8.2(5.1~12.0) 3601.05  0.000 99.3 1.00(Ref)
2% /(°) Longitude 0.106
<100 28 32425 1381 10.2 (3.8~14.2) 2969.26  0.000 99.1 0.057 1.26(0.90~1.60)
100~105 12 3038 397 14.7(7.6~23.7) 425.45 0.000 97.4 0.056 1.28(0.91~1.54)
106~110 18 9843 367 6.3(3.2~10.4) 633.61 0.000 97.3 0.511 1.09(0.84~1.42)
111~120 20 40 261 1417 11.7 (6.1~18.9) 439544 0.000 99.6 0.055 1.30(0.94~1.50)
=>120 19 22749 746 4.2(2.6~6.1) 556.99 0.000 96.8 1.00(Ref)
MK /m Altitude 0.036
200 13 37 575 258 2.7(1.5~4.3) 384.71 0.000 96.9 1.00(Ref)
200~1 000 34 27 649 2105 11.2 (7.5~10.0) 3233.10  0.000 99.0 0.057 1.174(0.86~1.37)
1 000~3 000 36 36 104 1431 7.1(4.7~10.0) 3107.85  0.000 98.9 0.179 1.19(0.92~1.53)
=3 000 15 6 599 732 17.5(10.3~26.1) 885.93 0.000 98.4 0.001 1.64(1.21~2.21)
A Climate 0.027
feﬁiﬁ?ri%nsoon 38 68 798 2198 6.0(3.9~8.5) 497443  0.000 99.3 1.00(Ref)
Tﬁiﬁiiﬁi{imal 31 27 689 1307 9.4(6.1~13.4) 2857.58  0.000 99.0 0.187 1.14(0.94~1.38)
E&ii}ijrfeﬁ 15 5476 657 20.0(11.0~30.9)  1003.77  0.000 98.6 0.001 1.54(1.20~1.97)
TR B 23 6 308 493 9.3(5.0~14.8) 987.92 0.000 97.8 0.250 1.13(0.92~1.40)

Subtropical monsoon
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Meta analysis of prevalence of bovine viral diarrhea
virus (BVDV) in cattle in China
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2.State Key Laboratory of Agricultural Microbiology, Wuhan 430070, China;
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Abstract Bovine viral diarrhea virus (BVDV) is one of the most important pathogens in cattle dis-
eases , causing serious economic losses to the cattle industry worldwide. A comprehensive assessment of the
prevalence of BVDV in cattle herds in China is of great significance for the prevention and control of
BVDV infection. We conducted a systematic review and Meta-analysis on the BVDV detection rate in cat-
tle in China by searching the literatures published from 1981 to September 1, 2021 on China National
Knowledge Infrastructure (CNKI) , Wanfang Database, VIP Chinese Journals Database , PubMed and Sci-
enceDirect. A total of 93 studies on BVDV pathogenic detection were selected and included in this Meta-
analysis. The overall prevalence rate of BVDV in cattle herds in China was estimated to be 9.8% (95%CI:
7.8-11.9) ,among which the prevalence rate of BVDV antigen was 3.1% (95%C1:2.1-4.4) ,and the preva-
lence rate of BVDV nucleic acid was 19.5% (95%CI:7.5-23.3). In the subgroup of sampled province, Ji-
lin Province had the highest combined prevalence rate (26.3%, 95%CI: 24.3-28.4) , followed by Hubei
Province (24.6% ) and Fujian Province (22.4% ). Subgroup analysis and Meta regression analysis showed
that breed (yak vs dairy cattle; OR=1.37, 95%CI: 1.05-1.79) , breeding mode (free-ranging vs large-
scale; OR=1.41,95%CI: 1.08-1.85) , diagnosis method (RT-PCR vs ELISA; OR=1.64,95%CI: 1.38-
1.94) , and animal health (clinical symptoms vs asymptomatic; OR=1.42, 95%CI: 1.20-1.68) were the
factors that significantly increased the prevalence rate of BVDV. In addition, plateau alpine (OR=1.54,
95%CI: 1.20-1.97) and high altitude (>3 000 m; OR=1.64, 95%CI: 1.21-2.21) geographical and cli-
matic factors may promote the prevalence of BVDV. The above results show that BVDV is widely preva-
lent in dairy cattle , beef cattle , and yak populations in China. Therefore , it is necessary to continuously mon-
itor the prevalence of BVDV infection. In addition, according to the risk factors identified in this study, the
corresponding prevention and control programs should be made to prevent the spread of BVDV in cattle
herds in China.

Keywords bovine viral diarrhea virus; cattle; Meta analysis; detection rate; antigen detection; risk

factor analysis ; healthy breeding
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