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Supplementary Figure S1. Global distribution of bovine viral diarrhea virus [1-305] using A) antibody
detection method, B) antigen detection methods and C) nucleic acid detection methods.
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Supplementary Figure S2. A) Prevalence of bovine viral diarrhea virus using antibody detection methods in
subgroups of adult cattle (cattle) and calves. To accommodate the large number of studies included in this analysis,
individual studies have been masked on the subplot for optimal page fit.
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Supplementary Figure S2. B) Prevalence of bovine viral diarrhea virus using antibody detection methods in
subgroups of Beef, dairy, local and other cattle populations. To accommodate the large number of studies included
in this analysis, individual studies have been masked on the subplot for optimal page fit.



Study Positive(n) Sample(N) Proportion 95%-Cl Weight

Akagami, Seki, et al., 2020 194 333 5

0.58 [0.53;0.64] 2.5%
Akagami, Takayasu, et al., 2020 12 348 H 0.03 [0.02;0.06] 2.5%
Almeida et al., 2013 129 300 7 0.43 [0.37;0.49] 2.5%
Aye et al., 2017 8 381 [H 0.02 [0.01;0.04] 2.5%
Barrett et al., 2018 161 161 = 1.00 [0.98;1.00] 2.5%
Bedekovic et al., 2013 103 103 =] 1.00 [0.96;1.00] 2.5%
Cowley et al., 2014 493 501 { 0.98 [0.97;0.99] 25%
Cuttance & Cuttance, 2014 25 43 —&+ 0.58 [0.42;0.73] 2.5%
Daves et al., 2016 4 5 —8— 0.80 [0.28;0.99] 2.3%
Garoussi et al., 2008 34 38 P —F 0.89 [0.75;0.97] 2.5%
Garoussi et al., 2019 2 1M1 —8B— 0.18 [0.02;0.52] 2.4%
Graham et al., 2001 920 929 = 0.99 [0.98;1.00] 2.5%
Kampa et al., 2004 160 220 = 0.73 [0.66;0.78] 2.5%
Khalili et al., 2011 38 65 —F 0.58 [0.46;0.71] 2.5%
Kuta et al., 2013 37 70 —8— 0.53 [0.41;0.65] 25%
Mainar-Jaime et al., 2001 24 28 —— 0.86 [0.67;0.96] 2.5%
Marques et al., 2016 19 20 P — 0.95 [0.75;1.00] 2.5%
Mbtus, 2021 30 111 e : 0.27 [0.19;0.36] 2.5%
Nilnont et al., 2016 583 933 ==} 0.62 [0.59;0.66] 2.5%
Ortega et al., 2020 267 387 5 0.69 [0.64;0.74] 25%
Park et al., 2016 2007 2194 [E3] 0.91 [0.90;0.93] 2.5%
Rikula et al., 2005 39 17300[ 0.00 [0.00;0.00] 2.5%
Robesova et al., 2009 41 55 ——E— 0.75 [0.61;0.85] 2.5%
Rola et al., 2014 19 29 —H— 0.66 [0.46;0.82] 2.5%
Saaetal., 2012 256 346 ) 0.74 [0.69;0.79] 2.5%
Sarrazin et al., 2013 351 770 0.46 [0.42;0.49] 25%
Scott et al., 2006 13 36 —fF— 0.36 [0.21;0.54] 2.5%
Stahl et al., 2002 58 60 -+ 0.97 [0.88;1.00] 2.5%
Talafha et al., 2009 48 62 — 0.77 [0.65;0.87] 2.5%
Talebkhan Garoussi, 2009 20 20 1.00 [0.83;1.00] 2.5%
Taylor et al., 2006 223 250 : = 0.89 [0.85;0.93] 25%
Thobokwe et al., 2004 16 50 —— ; 0.32 [0.20;0.47] 2.5%
Toplak et al., 2021 87 348 = 0.25 [0.21;0.30] 2.5%
Velasova et al., 2017 61 102 —B+ 0.60 [0.50;0.69] 2.5%
Williams & Winden, 2014 963 1088 [ 0.89 [0.86;0.90] 2.5%
Zhang et al., 2022 28 30 P —8 0.93 [0.78;0.99] 2.5%
27727 —_ 0.67 [0.54; 0.79] 90.0%
Morton et al., 2013 25 38 —8— 0.66 [0.49;0.80] 2.5%
Bedin et al., 2020 15 18 ——8— 0.83 [0.59;0.96] 2.5%
Raizman et al., 2011 9 35 —F— 0.26 [0.12;0.43] 2.5%
Szabara et al., 2016 373 797 0.47 [0.43;0.50] 2.5%
850 ————=—————— 0.50 [0.00;1.00] 7.5%
Random effects model 28615 - 0.66 [0.54; 0.77] 100.0%
Prediction interval [0.00; 1.00]

Heterogeneity: 1= 100%, p =0
Test for subgroup differences: x; =0.91,df =2 (p = 0.63) 0 02 04 06 038 1

Supplementary Figure S2. C) Herd level prevalence of Bovine viral diarrhea virus using antibody detection
methods.
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Supplementary Figure S3. Publication bias analysis using funnel plots for A) Antibody detection
methods, B) Antigen detection methods and C) nucleic acid detection methods.
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Supplementary Figure S4. A) Prevalence of Bovine viral diarrhea virus using antigen detection methods in

subgroups of adult cattle and calves.
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farm_type = Beef cattle

Agah et al., 2019 1075 2 . 0.00 [0.00;0.01] 2.3%
Alves et al., 2020 479 361 { = 0.75 [0.71;0.79] 2.2%
Carrillo et al., 2019 1800 58 . 0.03 [0.02;0.04] 2.3%
Cornish et al., 2005 559 67 - 0.12 [0.09;0.15] 2.2%
Deng et al., 2015 392 3 E: 0.01 [0.00;0.02] 2.2%
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Ghosh et al., 2015 964 il = 0.01 [0.00;0.01] 2.2%
Grooms & Keilen, 2002 332 6 = 0.02 [0.01;0.04] 2.2%
Hoar et al., 2007 900 3 . 0.00 [0.00;0.01] 2.2%
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Kale et al., 2011 400 38 §= 0.10 [0.07;0.13] 2.2%
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Paetsch et al., 2017 188 43 - 0.23 [0.17;0.30] 2.1%
VanlLeeuwen et al., 2021 467 169 i B 0.36 [0.32;0.41] 2.2%
Wang et al., 2022 1890 49 i] 0.03 [0.02;0.03] 2.3%
Weng et al., 2015 4327 18 = 0.00 [0.00;0.01] 2.3%
Random effects model <> 0.05 [0.02; 0.11] 46.1%
Heterogeneity: 2= 99%, p =0
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Hilbe et al., 2007 223 26 Ry 0.12 [0.08;0.17] 21%
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Siegwart et al., 2006 117 6 = 0.05 [0.02;0.11] 2.0%
Siegwart et al., 2006 117 9 £ 0.08 [0.04;0.14] 2.0%
Szabara et al., 2016 12304 170 . 0.01 [0.01;0.02] 2.3%
Szabara et al., 2016 12304 170 [ 0.01 [0.01;0.02] 2.3%
Tavella et al., 2012 344108 1400 . 0.00 [0.00;0.00] 2.3%
Truyers et al., 2010 5425 584 0.11 [0.10;0.12] 2.3%
Tutuncu & Yazici, 2016 651 2 E: 0.00 [0.00;0.01] 2.2%
Varshney et al., 2012 78 4 -.— 0.05 [0.01;0.13] 1.9%
Random effects model < 0.04 [0.02; 0.07] 31.9%
Heterogeneity: 12 = 99%, p = 0 ;

Random effects model &> 0.05 [0.02; 0.08] 100.0%
Prediction interval — [0.00; 0.20]

Heterogeneity: = 100%, p =0 ' ' ' '
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Supplementary Figure S4. B) Prevalence of bovine viral diarrhea virus using antigen detection methods in various
farm-type subgroups.
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Supplementary Figure S4. C) Prevalence of bovine viral diarrhea virus detected using antigen ELISA and
immunohistochemistry (IHC) methods.
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Supplementary Figure S4. D) Herd level prevalence of bovine viral diarrhea virus using antigen detection
methods.
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Socha et al., 2022 8 296 [H 0.03 [0.01;0.05] 2.1%
Spetter et al., 2021 29 2864 [E 0.01 [0.01;0.01] 2.2%
Toplak et al., 2021 267 9407 0.03 [0.03;0.03] 2.2%
Zhang et al., 2022 16 385 H 0.04 [0.02;0.07] 2.1%
Zhong et al., 2011 202 472 Ry 0.43 [0.38;0.47] 2.1%
Zhou et al., 2022 258 11134 [@ 0.02 [0.02;0.03] 2.2%
81315 <> 0.07 [0.04; 0.11] 75.5%
Chae et al., 2021 4 544[H 0.01 [0.00;0.02] 2.1%
Choetal., 2013 2 444H 0.00 [0.00;0.02] 2.1%
Han et al., 2018 87 143 —— 0.61 [0.52;0.69] 2.0%
Hotchkiss et al., 2010 105 616 & 0.17 [0.14;0.20] 2.1%
Martin et al., 2016 4 52 —f— 0.08 [0.02;0.19] 1.7%
McDougall, 2021 26 1030 [H: 0.03 [0.02;0.04] 2.1%
Rush et al., 2001 2 2364 | 0.01 [0.00;0.03] 2.0%
Ryu & Choi, 2019 35 635 H 0.06 [0.04;0.08] 2.1%
Schefers et al., 2008 35 961 [E 0.04 [0.03;0.05] 2.1%
Wang et al., 2022 55 676 H 0.08 [0.06;0.10] 2.1%
Weber et al., 2014 33 9078 | 0.00 [0.00;0.01] 2.2%
Wernicki et al., 2015 3 78 B 0.04 [0.01;0.11] 1.8%
14493 <= 0.06 [0.01; 0.15] 24.5%
Random effects model 95808 < 0.07 [0.04; 0.10] 100.0%
Prediction interval [0.00; 0.25]

Heterogeneity: 1= 99%, p =0 ' ' ' ! ' ' I I
Test for subgroup differences: xf =0.06,df =1 (p =0.81) 0 010203040506 07

Supplementary Figure S5. A) Prevalence of bovine viral diarrhea virus using nucleic acid detection methods in
subgroups of adult cattle and calves.



Study Positive(n) Sample(N) Proportion 95%-Cl Weight

Blakebrough-Hall et al., 2020 8 270 H 0.03 [0.01;0.06] 2.1%
Cirone et al., 2019 0 56[E- 0.00 [0.00;0.06] 1.7%
Deng et al., 2015 26 200 - 0.13 [0.09;0.18] 2.0%
Hay et al., 2016 110 170 -+ 0.65 [0.57;0.72] 2.0%
Hay et al., 2016 23235 35131 0.66 [0.66;0.67] 0.0%
Konnai et al., 2008 12 96 0.12 [0.07;021] 1.9%
Padalino et al., 2021 0 169H 0.00 [0.00;0.02] 2.0%
Peddireddi et al., 2018 174 742 H 0.23 [0.20;0.27] 2.1%
Sadam & Alsaad, 2018 69 494 B 0.14 [0.11;017] 2.1%
Sarchet et al., 2022 105 404 = 0.26 [0.22;0.31] 2.1%
Weber et al., 2014 33 9078 0.00 [0.00;0.01] 22%
Wernicki et al., 2015 3 78 B 0.04 [0.01;0.11] 1.8%
46888 === 0.10 [0.02; 0.24] 21.9%

Akagami, Takayasu, et al., 2020 5 0.06 [0.02;0.14] 1.8%
Deng et al., 2015 42 0.32 [0.24;0.41] 1.9%
Garoussi et al., 2019 2 0.01 [0.00;0.05] 2.0%
Gong et al., 2013 105 0.27 [0.23;0.32] 2.1%
Hotchkiss et al., 2010 105 0.17 [0.14;0.20] 2.1%
Lee et al., 2008 0 0.00 [0.00;0.00] 2.1%
Martin et al., 2016 4 0.08 [0.02;0.19] 1.7%
McDougall, 2021 26 0.03 [0.02;0.04] 2.1%
Munoz-Zanzi et al., 2003 2 0.00 [0.00;0.02] 2.1%
Ochirkhuu et al., 2016 1 0.09 [0.04;0.15] 1.9%
Rush et al., 2001 2 0.01 [0.00;0.03] 2.0%
Sarikaya et al., 2012 2 0.01 [0.00;0.04] 2.0%
Schefers et al., 2008 35 0.04 [0.03;0.05] 2.1%
Wang et al., 2022 55 0.08 [0.06;0.10] 2.1%
Zhang et al., 2022 16 0.04 [0.02;0.07] 2.1%
Zhong et al., 2011 202 5 0.43 [0.38;047] 2.1%
0.07 [0.03; 0.14] 32.4%

Chae et al., 2021 4 544[H] 0.01 [0.00;0.02] 2.1%
Han et al., 2018 87 143 —=- 0.61 [0.52;0.69] 2.0%
Ryu & Choi, 2019 35 635 H 0.06 [0.04;0.08] 2.1%

1322 < 0.15 [0.00; 0.99] 6.2%

Assuncéo et al., 2022 5 0.06 [0.02;0.15] 1.8%
Bedekovic et al., 2011 9 0.01 [0.00;0.02] 2.1%
Behera et al., 2011 2 0.00 [0.00;0.00] 2.1%
Byrne et al., 2017 4 0.00 [0.00;0.00] 2.2%
Chang et al., 2021 89 0.07 [0.06;0.09] 2.1%
Cho et al.,, 2013 2 0.00 [0.00;0.02] 2.1%
Decaro et al., 2017 16 0.02 [0.01;0.03] 2.1%
El-Mohamady et al., 2020 14 0.35 [0.21;0.52] 1.6%
Gomez-Romero et al., 2017 62 015 [0.1220.19] 2.1%
Hanon et al., 2014 140 0.03 [0.02;0.03] 2.2%
Hilbe et al., 2007 26 0.12 [0.08;0.17] 2.0%
Maya et al., 2016 16 0.04 [0.02;0.07] 2.1%
Moore et al., 2015 44 0.03 [0.02;0.04] 2.1%
O'Neill et al., 2014 39 0.04 [0.03;0.06] 2.1%
Read et al., 2020 6 0.01 [0.00;0.02] 2.1%
Socha et al., 2022 8 0.03 [0.01;0.05] 2.1%
Spetter et al., 2021 29 0.01 [0.01;0.01] 2.2%
Toplak et al., 2021 267 0.03 [0.03;0.03] 2.2%
Zhou et al., 2022 258 0.02 [0.02;0.03] 2.2%
0.03 [0.01; 0.05] 39.5%
Random effects model 95808 < 0.07 [0.04; 0.10] 100.0%
Prediction interval — [0.00; 0.25]

Heterogeneity: 1= 99%,p =0 ' ' T ' '
Test for subgroup differences: x§ =5.97,df =3 (p =0.11) 0 02 04 06 08

Supplementary Figure S5. B) Prevalence of bovine viral diarrhea virus using nucleic acid detection methods in
subgroups of dairy, beef and local cattle.



Study Positive(n) Sample(N) Proportion 95%-Cl Weight

79 B 0.06 [0.02;0.14] 1.8%

Akagami, Takayasu, et al., 2020 5
Assungdo et al., 2022 5 77 B 0.06 [0.02;0.15] 1.8%
Bedekovic et al., 2011 9 927[H 0.01 [0.00;0.02] 2.1%
Behera et al., 2011 2 1446 0.00 [0.00;0.00] 2.1%
Byrne et al., 2017 4 2504[1] 0.00 [0.00;0.00] 2.2%
Chang et al., 2021 89 1234 [H 0.07 [0.06;0.09] 2.1%
Deng et al., 2015 26 200 H 0.13 [0.09;0.18] 2.0%
Deng et al., 2015 42 131 —=— 0.32 [0.24;041] 1.9%
Garoussi et al., 2019 2 1383 0.01 [0.00;0.05] 2.0%
Gomez-Romero et al., 2017 62 402 5 0.15 [0.12;0.19] 21%
Gong et al., 2013 105 391 5 0.27 [0.23;0.32] 2.1%
Han et al., 2018 87 143 —— 0.61 [0.52;0.69] 2.0%
Konnai et al., 2008 12 9% 0.12 [0.07;0.21] 1.9%
Lee et al., 2008 0 1328 0.00 [0.00;0.00] 2.1%
Martin et al., 2016 4 52— 0.08 [0.02;0.19] 1.7%
Munoz-Zanzi et al., 2003 2 442[H 0.00 [0.00;0.02] 2.1%
Ochirkhuu et al., 2016 11 127 8- 0.09 [0.04;0.15] 1.9%
Rush et al., 2001 2 236[H 0.01 [0.00;0.03] 2.0%
Ryu & Choi, 2019 35 635 H 0.06 [0.04;0.08] 2.1%
Sadam & Alsaad, 2018 69 494 | @ 0.14 [0.11;0.17] 2.1%
Sarchet et al., 2022 105 404 e 0.26 [0.22;0.31] 2.1%
Schefers et al., 2008 35 961 0.04 [0.03;0.05] 2.1%
Wang et al., 2022 55 676 [H 0.08 [0.06;0.10] 2.1%
Weber et al., 2014 33 9078 : 0.00 [0.00;0.01] 22%
Wernicki et al., 2015 3 78 B 0.04 [0.01;0.11] 1.8%
Zhou et al., 2022 258 11134 @ 0.02 [0.02;0.03] 22%
33413 < 0.07 [0.03; 0.12] 52.7%
Blakebrough-Hall et al., 2020 8 270 H 0.03 [0.01;0.06] 2.1%
Chae et al., 2021 4 544[H 0.01 [0.00;0.02] 2.1%
Cho et al., 2013 2 444 0.00 [0.00;0.02] 2.1%
Cirone et al., 2019 0 56[H- 0.00 [0.00;0.06] 1.7%
Decaro et al., 2017 16 997 @ 0.02 [0.01;0.03] 2.1%
El-Mohamady et al., 2020 14 40 —a— 0.35 [0.21;0.52] 1.6%
Hanon et al., 2014 140 4972 [E 0.03 [0.02;0.03] 22%
Hay et al., 2016 110 170 — 0.65 [0.57;0.72] 2.0%
Hay et al., 2016 23235 35131 0.66 [0.66;0.67] 0.0%
Hilbe et al., 2007 26 223 0.12 [0.08;0.17] 2.0%
Hotchkiss et al., 2010 105 616 B 0.17 [0.14;0.20] 2.1%
Maya et al., 2016 16 390 H 0.04 [0.02;0.07] 2.1%
McDougall, 2021 26 1030 0.03 [0.02;0.04] 2.1%
Moore et al., 2015 44 1484 0.03 [0.02;0.04] 2.1%
O'Neill et al., 2014 39 947 [ 0.04 [0.03;0.06] 2.1%
Padalino et al., 2021 0 169H 0.00 [0.00;0.02] 2.0%
Peddireddi et al., 2018 174 742 = 0.23 [0.20;0.27] 2.1%
Read et al., 2020 6 586 [H 0.01 [0.00;0.02] 2.1%
Socha et al., 2022 8 296 [H 0.03 [0.01;0.05] 2.1%
Toplak et al., 2021 267 9407 [ 0.03 [0.03;0.03] 22%
Zhang et al., 2022 16 385 H 0.04 [0.02;0.07] 2.1%
58899 <> 0.06 [0.02; 0.11] 41.0%
Sarikaya et al., 2012 2 160 E 0.01 [0.00;0.04] 2.0%
Spetter et al., 2021 29 2864[H 0.01 [0.01;0.01] 22%
Zhong et al., 2011 202 472 = 0.43 [0.38;047] 2.1%
3496 < 0.09 [0.00; 0.85] 6.2%
Random effects model 95808 < 0.07 [0.04; 0.10] 100.0%
Prediction interval [0.00; 0.25]

Heterogeneity: 1= 99%,p =0 ' ' ' ' '
Test for subgroup differences: Xg =0.27,df=2 (p =0.87) 0 0.2 04 06 0.8

Supplementary Figure S5. C) Prevalence of bovine viral diarrhea virus detected using nucleic acid detection
methods.



Study Positive(n) Sample(N) Proportion 95%-Cl Weight

McDougall, 2021 5 11 —— 0.45 [0.17;0.77] 8.6%
Toplak et al., 2021 71 236 -EI— 0.30 [0.24;0.36] 12.7%
Velasova et al., 2017 9 225 [F 0.04 [0.02; 0.07] 12.6%
472 ——— 0.21 [0.00; 0.86] 33.9%
Akagami, Takayasu, et al., 2020 3 8 £ 0.38 [0.09;0.76] 7.7%
Chang et al., 2021 14 17 —8— 0.82 [0.57;0.96] 9.8%
Gates et al., 2021 355 6309 [E 0.06 [0.05; 0.06] 12.9%
Hou et al., 2019 28 36 —H— 0.78 [0.61;0.90] 11.2%
Kozasa et al., 2005 16 265 H 0.06 [0.03;0.10] 12.7%
6635 ———— —————ou— 0.35 [0.00; 0.87] 54.3%
Spetter et al., 2021 11 55 3 0.20 [0.10; 0.33] 11.7%
Random effects model 7162 —————— 0.28 [0.07; 0.54] 100.0%
Prediction interval [0.00; 0.79]

Heterogeneity: 12 = 97%, p < 0.01 ' ' ' ! '
Test for subgroup differences: Xi =0.71,df =2 (p = 0.70) 0 02 04 06 038

Supplementary Figure S5. D) Herd level prevalence of bovine viral diarrhea virus detected using nucleic acid
detection methods.
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