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Introduction

Fields : Virology 6th ed, Ch 25 : Brett D., Lindenbach C., Murray L., Thiel H.-J, Rice C. M. Flaviviridae, p.712-746



Introduction

BVDV: Diagnosis, Management, and control, Wiley-Blackwell edits, 2005, Ch2, 
p. 35-64, Houe H. Risk assessment.



Control program step 1 : individual status



Control program step 1: risk management

Direct effect : PI status to newborns 
Indirect effect : PI status to mother

Risk identification



Control program step 1: risk management

Risk mitigation



Control program step 1: data management

Data Management



Control program step 2 : Herd level status



Control program, step 2 : mandatory status



• Data : diagnostics  tests results => BVDV database : status => 
SANITEL

• ARSIA, DGZ, LAVETAN 
• confirmation Sciensano

• Data : 10 extractions of SANITEL data + Data transformation
• TA –Animals
• TA-TrackingUnitHistory=> pivot => last BVDV event
• => Inventory Animals (gender, semest bth, type prodn, age, HerdId, 

BVDV status,…)
– Reconstruction: 10 “snapshots” of historical situations         reality 

in the past
– No import data (Risk Factor !) (so far)
– No animal movement, no tracing back
– No spatio-temporal analysis

• Data quality => uncertainty

M&M



Statistics : descriptive

Evolution herd size over time
Histograms
Relative size
Mean over time

Lexis diagrams
Cohort * Inventories * age
PIs Incidence / rate
link with legislation

Survival analysis



Evolution herd size over time



Count herds, by Cat Size over time (for info)

CatSize Jan-15 Jul-15 Jan-16 Jul-16 Jan-17 Jul-17 Jan-18 Jul-18 Jan-19 Jul-19 Jan-20 Jul-20
1-4 2.810 3.126 2.736 3.007 2.708 3.005 2.601 2.755 2.337 2.627 2.330 2.537
5-9 2.774 2.853 2.662 2.697 2.580 2.585 2.477 2.473 2.329 2.288 2.188 2.180

10-14 1.352 1.325 1.311 1.296 1.246 1.297 1.233 1.229 1.165 1.154 1.087 1.083
15-19 904 898 867 892 890 826 822 819 736 765 725 744
20-29 1.491 1.437 1.439 1.373 1.339 1.322 1.303 1.303 1.306 1.220 1.184 1.136
30-39 1.187 1.185 1.137 1.131 1.110 1.112 1.082 1.033 1.056 1.028 1.040 1.022
40-49 1.178 1.075 1.094 1.027 1.048 1.045 1.019 1.025 978 969 951 901
50-99 4.706 4.679 4.506 4.495 4.386 4.220 4.108 4.035 3.868 3.798 3.661 3.642

100-149 3.546 3.559 3.408 3.402 3.215 3.270 3.163 3.103 3.021 2.966 2.868 2.854
150-199 2.143 2.149 2.116 2.104 2.038 2.026 1.942 1.958 1.903 1.909 1.879 1.839
200-249 1.330 1.374 1.322 1.375 1.350 1.345 1.335 1.347 1.304 1.342 1.267 1.284
250-299 820 835 842 876 842 829 812 833 819 797 817 827
300-349 484 515 528 518 512 536 510 524 500 505 513 519
350-399 294 315 298 311 311 313 293 285 299 310 299 275
400-449 184 193 198 198 194 198 220 209 204 218 205 216
450-499 120 126 154 167 159 151 151 147 155 148 168 170
500-599 184 184 191 202 191 200 212 211 189 209 195 217
600-699 95 101 100 105 98 108 102 108 116 117 114 106
700-799 57 50 56 64 56 59 58 61 55 62 66 59
800-899 27 39 29 26 34 30 29 28 31 29 24 35
900-999 11 16 16 18 16 22 18 16 22 21 26 23

1000-1249 19 18 20 22 26 30 31 34 30 31 32 39
1250-1499 7 9 11 10 8 6 8 10 10 9 11 13

>=1500 9 7 11 12 9 11 10 12 13 15 7 7
# Herds 25.732 26.068 25.052 25.328 24.366 24.546 23.539 23.558 22.446 22.537 21.662 21.735

RelativeSize 100% 101% 97% 98% 95% 95% 91% 92% 87% 88% 84% 84%



Evolution # of Herds, and relative herd 
size over time (ref populat ion :  Jan 2015)

CatSize count Ja15 Jan-15 Juil-15 Jan-16 Juil-16 Jan-17 Juil-17 Jan-18 Juil-18 Jan-19 Juil-19 Jan-20 Jul-20

1-4 2.810 100% 111% 97% 107% 96% 107% 93% 98% 83% 93% 83% 90%  > 107%
5-9 2.774 100% 103% 96% 97% 93% 93% 89% 89% 84% 82% 79% 79% 105,1-107 %

10-14 1.352 100% 98% 97% 96% 92% 96% 91% 91% 86% 85% 80% 80% 102,1%-105%
15-19 904 100% 99% 96% 99% 98% 91% 91% 91% 81% 85% 80% 82% 100,1%-102%
20-29 1.491 100% 96% 97% 92% 90% 89% 87% 87% 88% 82% 79% 76% 100%
30-39 1.187 100% 100% 96% 95% 94% 94% 91% 87% 89% 87% 88% 86% 98%-99,9%
40-49 1.178 100% 91% 93% 87% 89% 89% 87% 87% 83% 82% 81% 76% 95%-97,9%
50-99 4.706 100% 99% 96% 96% 93% 90% 87% 86% 82% 81% 78% 77% 93%-94,9%

100-149 3.546 100% 100% 96% 96% 91% 92% 89% 88% 85% 84% 81% 80% < 92,9%
150-199 2.143 100% 100% 99% 98% 95% 95% 91% 91% 89% 89% 88% 86%
200-249 1.330 100% 103% 99% 103% 102% 101% 100% 101% 98% 101% 95% 97%
250-299 820 100% 102% 103% 107% 103% 101% 99% 102% 100% 97% 100% 101%
300-349 484 100% 106% 109% 107% 106% 111% 105% 108% 103% 104% 106,0% 107,2%
350-399 294 100% 107% 101% 106% 106% 106% 100% 97% 102% 105% 101,7% 93,5%
400-449 184 100% 105% 108% 108% 105% 108% 120% 114% 111% 118% 111,4% 117,4%
450-499 120 100% 105% 128% 139% 133% 126% 126% 123% 129% 123% 140,0% 141,7%
500-599 184 100% 100% 104% 110% 104% 109% 115% 115% 103% 114% 106,0% 117,9%
600-699 95 100% 106% 105% 111% 103% 114% 107% 114% 122% 123% 120,0% 111,6%
700-799 57 100% 88% 98% 112% 98% 104% 102% 107% 96% 109% 115,8% 103,5%
800-899 27 100% 144% 107% 96% 126% 111% 107% 104% 115% 107% 88,9% 129,6%
900-999 11 100% 145% 145% 164% 145% 200% 164% 145% 200% 191% 236,4% 209,1%

1000-1249 19 100% 95% 105% 116% 137% 158% 163% 179% 158% 163% 168,4% 205,3%
1250-1499 7 100% 129% 157% 143% 114% 86% 114% 143% 143% 129% 157,1% 185,7%

>=1500 9 100% 78% 122% 133% 100% 122% 111% 133% 144% 167% 77,8% 77,8%

# Herds 25.732 100% 26.068 25.052 25.328 24.366 24.546 23.539 23.558 22.446 22.537 21.662 21.735



Evolution mean herd size Jan’15-Jul’22

# animals



How to read a Lexis diagram !

Incidence

PI rate

Semester 
of birth # anim

constant 
age

Inventory / 
semester

Cohort
# animals

# PI age group



Semestrial distribution of cattle population 
by age, cohort, over time, # and rate of PIs

  TOTAL INCID PI rate

12

403.975 368.521 223.857 275.226 171.103 202.308 142.073 170.052 107.301 118.604 73.202 74.382 209.194 2.539.798 ?

490.806 782 269.753 101 325.183 88 199.703 40 220.019 27 158.421 27 184.801 25 126.609 20 145.709 25 89.634 15 95.888 6 58.672 2 219.290 11 2.584.488 1169 0,045%

410.963 530 358.670 228 237.253 51 277.335 52 170.596 24 203.694 17 146.191 11 165.228 9 110.436 7 121.911 13 73.292 6 76.215 3 210.153 4 2.561.937 955 0,037%

501.029 433 271.318 179 316.336 107 211.264 40 222.941 36 157.864 32 185.868 14 130.267 11 141.446 11 92.146 7 97.846 12 57.888 5 214.754 5 2.600.967 892 0,034%

399.117 271 364.218 129 230.056 67 268.364 44 177.436 41 204.156 29 141.976 13 163.137 12 110.057 11 115.595 9 73.118 2 75.403 6 196.911 9 2.519.544 643 0,026%

467.866 264 268.647 66 318.639 42 204.348 26 217.704 21 165.024 14 186.126 25 125.659 9 138.539 7 91.293 4 91.896 4 57.550 0 202.899 7 2.536.190 489 0,019%

392.288 59 335.450 54 229.723 21 270.004 57 174.689 13 201.586 27 150.359 12 164.101 10 107.386 8 113.410 6 73.045 0 71.098 2 191.432 10 2.474.571 279 0,011%

471.397 108 251.904 23 294.385 12 203.320 32 219.276 11 161.887 7 183.029 10 132.328 34 137.502 38 88.034 16 88.972 26 56.733 17 193.228 144 2.481.995 478 0,019%

391.472 37 337.643 5 217.694 3 249.554 4 172.391 6 201.848 7 147.863 5 160.829 6 112.133 22 111.321 16 69.494 5 67.930 22 181.406 126 2.421.578 264 0,011%

458.705 28 261.219 7 294.439 18 193.579 1 201.617 5 159.203 4 183.620 4 130.910 5 136.056 5 92.547 15 87.797 12 54.439 0 187.458 95 2.441.589 199 0,008%

396.063 29 329.773 4 219.881 2 247.933 1 165.487 0 185.646 4 145.149 2 160.993 4 111.252 5 110.102 5 73.329 2 66.972 6 179.078 91 2.391.658 155 0,006%

454.717 20 265.855 5 285.452 3 192.542 2 201.434 1 154.118 0 168.025 4 127.942 2 135.335 4 91.043 5 86.244 5 57.382 1 185.831 44 2.405.920 96 0,004%
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Distribution number of infected herds over 
time, F(HerdSize)

Infected herd = houses at least one PI



Age at testing, by semester of birth group 2



Age at testing by sembth, group 3 



Survival : Age at test, anims born after 
01/01/2018, by production type

Meat : 126 anims
Milk :   102 anims
Mxd :     22 anims
Tot:      250 anims



Survival : TimeTestToDeath PI animals, by 
age group

Group 1= born before 01/01/2015
Group 2= 01/01/201/<born<01/01/2018
Group 3= born>=01/01/2018



Survival : TimeTestToDeath PI animals born 
between 01/01/2015 and 31/12/2017, by ProdType



Survival : TimeTestToDeath PI animals born 
after 31/12/2017, by ProdType



Data Management : history vs realtime
No import data analysed (Risk factor, Country of origin)

artefact in Lexis diagram

Specific tracking PIs => movements before PI status, Export, Import
Herd Status : hard to follow without access to “serology”, ctrl of testing

Discussion

Population

Births

Import Deaths

Export



Count of HerdId Count of 
Cat Herd Size 0 1 2 3 4 5 6 7 8 9 10 Total Cat Herd 0 1 2 3 4 5 6 7 8 9 10 Total

1-4 2360 18 19 2 138 2537 1-4 10,9% 0,08% 0,09% 0,01% 0,63% 0,8%
5-9 2046 74 20 5 6 4 2 23 2180 5-9 9,4% 0,34% 0,09% 0,02% 0,03% 0,02% 0,01% 0,11% 0,6%

10-14 984 72 13 7 1 2 1 3 1083 10-14 4,5% 0,3% 0,06% 0,03% 0,00% 0,01% 0,00% 0,01% 0,5%
15-19 657 63 15 1 8 744 15-19 3,0% 0,3% 0,07% 0,00% 0,04% 0,4%
20-29 948 164 15 1 2 1 5 1136 20-29 4,4% 0,8% 0,07% 0,00% 0,01% 0,00% 0,02% 0,9%
30-39 800 208 11 2 1 1022 30-39 3,7% 1,0% 0,05% 0,01% 0,00% 1,0%
40-49 677 208 12 3 1 901 40-49 3,1% 1,0% 0,06% 0,01% 0,00% 1,0%
50-99 2257 1338 26 7 4 5 1 4 3642 50-99 10,4% 6,2% 0,12% 0,03% 0,02% 0,02% 0,00% 0,02% 6,4%

100-149 1297 1516 14 17 7 1 2 2854 100-149 6,0% 7,0% 0,06% 0,08% 0,03% 0,00% 0,01% 7,2%
150-199 632 1179 10 9 5 3 1 1839 150-199 2,9% 5,4% 0,05% 0,04% 0,02% 0,01% 0,00% 5,6%
200-249 358 903 6 6 7 2 2 1284 200-249 1,6% 4,2% 0,03% 0,03% 0,03% 0,01% 0,01% 4,3%
250-299 200 598 2 10 12 5 827 250-299 0,9% 2,8% 0,01% 0,05% 0,06% 0,02% 2,9%
300-349 107 398 4 2 7 1 519 300-349 0,5% 1,8% 0,02% 0,01% 0,03% 0,00% 1,9%
350-399 49 220 1 4 1 275 350-399 0,2% 1,0% 0,00% 0,02% 0,00% 1,0%
400-449 34 173 7 2 216 400-449 0,2% 0,8% 0,03% 0,01% 0,8%
450-499 19 144 3 1 1 2 170 450-499 0,1% 0,7% 0,01% 0,00% 0,00% 0,01% 0,7%
500-599 29 172 4 4 6 1 1 217 500-599 0,1% 0,8% 0,02% 0,02% 0,03% 0,00% 0,00% 0,9%
699-700 12 83 3 5 2 1 106 699-700 0,1% 0,4% 0,01% 0,02% 0,01% 0,00% 0,4%
700-799 5 53 1 59 700-799 0,0% 0,2% 0,00% 0,2%
800-899 1 33 1 35 800-899 0,0% 0,2% 0,00% 0,2%
900-999 1 21 1 23 900-999 0,0% 0,1% 0,00% 0,1%

1000-1249 1 37 1 39 1000-1249 0,0% 0,2% 0,00% 0,2%
1250-1499 12 1 13 1250-1499 0,1% 0,00% 0,1%
1500-1749 7 7 1500-1749 0,03% 0,0%
1750-1999 2 2 1750-1999 0,01% 0,0%
2000-2499 2 2 2000-2499 0,01% 0,0%
2500-2999 2 2 2500-2999 0,01% 0,0%

>=3000 1 1 >=3000 0,00% 0,0%
Grand Total 13474 7609 217 95 81 49 8 3 4 7 188 21735 Grand Tota 13474 7609 217 95 81 49 8 3 4 7 188 21735

Cat % uncertainty Cat % uncertainty

Uncertainty of status on 01/07/2020

0 = all animals are certified 1= [>0% and < 10%]
2= [>=10% and <20%]…



Efficient and progressive CTRL program
Incidence rate decreased by 10 times = nice job !

Building database  : pilar of applied research
Building population model with practical case 

Support to document Freedom from disease status 

Conclusions



Improve Data management
Data warehouse (under construction) => automated tasks/publishing

AHL implementation => support to costs assessment
Disease free national status EU ?

Space*time mapping
Risk factors analysis

Time to detection of PI: assessment of surveillance program in Be

Next steps 



Thank you for listening !

Special thanks to FAFSC
Data Management support : Hans Vandewiele, Tom Beerens
Follow up of Vet-Epi activities and funding : Bert Matthijs, Jef Hooyberghs

Special thanks to FPS : 
TWG : Kirstin Ceulemans, Herman Claeys
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marc.dispas@sciensano.be • +32 474 870 249
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