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• Information about BVDV

•Control in Europe

•Cost benefits of eradication

•Review pathogenesis

• Information about control and the pathways 
involved

•Biosecurity

•Vaccination

•Lab Tests

http://www.rvc.ac.uk/BVD/



The European 
position
for 
BVD Control



National Regional



The Costs 
of BVDV 
Infection



Costs of Disease

• IBR £5.2 - £7 million/year

• Johnes £0.3 – £10 million/year

• Leptospirosis 5.2 - £24.6 
million/year

• BVDV £25.4 - £61.1 
million/year



Cost calculations

Losses associated with reproductive disorders 

and PI animals

Losses from outbreaks of BVDV simultaneously with 

other infections

UK costs = £50M (£25-£61M) 

Bennett R.  (Reading University)

Developed computer model for BVD costs on individual farms



Cost-benefit Norwegian BVDV programme 

(1993-2003)

Source: Paul S. Valle, Norwegian School of Veterinary Sciences

• Estimated losses without control: £2.7 million /year 

• Cost-efficient already year 2

• Benefit ~ £14.5 million over whole period

• 75% of all costs carried by the industry



BVDV –
The Disease and 
Pathogenesis



• BVD disease (CSFV, BDV)

• acute disease

• reproductive disease 

•makes other diseases worse (by suppressing 
the immune system - immunosuppression)

• fatal disease (haemorrhagic)

• Persistent Infection 

------>mucosal disease (always fatal!)



Group 1

BVDv

- mild disease, very widespread 
>90% UK herds

- virus quickly cleared in 10-14 
days  (?)

- antibody response for long time –
(bulk milk sample).

• Acute infection



Group 2

BVDv

- severe disease often fatal

-virus cleared 28 – 38 days     
or longer?

-diarrhoea, haemorrhagic disease,

fatal disease

• Acute infection



Result of BVDV2 Infection



mixed infections

Respiratory 

infections

Worse with BVDV!

BVDV +  other viruses

+  bacteria

Enteric 

infections

Worse with BVDV!

BVDV +other viruses 

+bacteria

• Immunosuppressive



• Reproductive disease

Classical swine 

fever virus       

(Hog cholera virus)

Bovine virus 

diarrhoea virus

Border disease 

virus

BVD virus

crosses   placenta

foetal infection & PI

congenital damage abortion



BVDV - effects on pregnancy

0            1            2            3            4            5            6            7            8            9

Months of gestation

Early

embryonic

death
Foetal death, abortion and

Mummification

Congenital defects

Sero-positive calf

Persistent Infection



BVDV

in early 
pregnancy 
(infection from 0 up to 
110 days of gestation) Cow and 

calf 
infected

Only dam 
becomes 
immune

Calf born 
persistently 
infected (PI)

Birth of PI calf

‘Trojan Horse’ – Care if buying in ‘in calf 
animals’ cannot test foetus



Persistently infected (PI) 

calves

• 1-2% of national population

(my work – 0.3% – 3%)

• Much higher in foetal calves (up to 
13%) (Nettleton 1985)





BVDV

in early 
pregnancy

Cow and 
calf 
infected

Only dam 
becomes 
immune

Calf born 
persistently 
infected (PI)

Fatal 
Mucosal
disease

Mucosal Disease

Superinfection 
cBVDV





The Bull
• PI  Bull

– May have poor fertility

– Source of Virus

• New infection in un-infected bull
– Effects on fertility

– Disease may be severe

ALWAYS   TEST  THEM!

Import and export of semen/embryos



Common Laboratory Tests 
For Use In BVDV Diagnosis 
and Testing



Laboratory Tests

1. Antibody ELISA (Milk/Blood)

2. Antigen ELISA

3. Polymerase Chain Reaction (Milk/Blood)

4. Ear Notch ELISA

5. Cow side ELISA Tests



Antibody ELISA

• Indicates Exposure to disease

• Blood (clotted/heparinised)

• Use to screen likelihood of BVDV on farm

– YS cohorts

– Bulk Milk

• PI = Ab negative

• NOT ANIMALS UNDER 6 MONTHS



Bulk Milk Antibody ELISA

• Indicates Exposure to disease

• Longitudinal tests needed

• Historic infection (YS tests more use?)

• Vaccination effects



Antigen ELISA

• Use to identify viraemic animals

• Blood Sample (heparinised)

• Identify PIs

• May pick up acute infection – retest positives 
3-4 weeks later

• Age at testing



PCR

• Use to identify viraemic animals

• Heparinised blood sample

• Acute infection (50days)/PI

• Use on all animals (inc <6 months)

• Bulk milk/Blood

• CONTAMINATION



Bulk Milk PCR

• Sensitive to detect 1 PI in 300 contributors

• Only tests milking animals

• Herds >300 milking animals

• Pooled milks

• CONTAMINATION



Pooled Blood PCR

• Samples pooled in groups of ten animals

• Acute infection and PI

• Re-test animals in positive pools with Ag 
ELISA

• CONTAMINATION



Ear Notch ELISA

• Use to identify viraemic animals

• Ear Notch – Tag/Notcher

• Identify PIs

• May pick up acute infection – retest 
positives 3-4 weeks later (confirm positive 
with second Ag ELISA)





Cow Side Ag ELISA

• Can be used on tissue (& blood)

• Detect PI

• Sick cow/bought in cattle(?)

• Require processing of tissue

• Should still recommend quarantine of 
bought stock



A Regional BVDV 
Eradication Scheme in 
Somerset



Total Farms 41 (7 D.O.)

Total Dairy Farms 36

Total Beef Farms 5

Average Herd Size (All) 258 Cattle (inc. youngstock)

Average Size of Dairy Herd 278 Cattle (inc. youngstock)

Average Size of Beef Herd 111 Cattle (inc. youngstock)

Study Setup and Overview
Average Herd Sizes



Flow diagram for BVD Eradication

Step1: Assess Herd

•Biosecurity 
•Disease history Satisfactory

Not 
satisfactory

Veterinary advice

Step 2: Herd Screen

Blood test 10 youngstock

from each management group 

from 9-15 months –screen by 

Ab ELISA

 Bulk tank milk samples for 

antibody BMT PCR

Step 4 Join accreditation programme

Repeat Herd Screen Part 1 (7-12 

month intervals for YS Ab and 

quarterly BM Ab) to retain BVDV free 
status

Active BVDV

No  PI animals

Step 3:Whole Herd Screen 

part 2 (blood test entire herd)
•Test all animals –cull PI’s

• Test all calves for 12 

months after PI’s removed –

cull PI’s
(Tests to be used - Ab ELISA, Ag ELISA & Pooling and 

screening by PCR)



Biosecurity

Advantage to cattle health and profitability (including 
other diseases)

•Boundary fencing

•Quarantine and test incoming stock 

- Test for PI. Paired serology for acute infection

- Beware of buying in calf animals – cannot 
test foetus



BVD Virus

Vaccinate
1. Primary course before 1st service
2. Yearly Booster

3. Does not necessarily ---> eradication
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Separation between non-infected and 
infected herds using herd level 

diagnostics

BULK 

MILK

BULK 

MILK

BVDV-free BVDV  +ve

Proof of Infection



Screening/monitoring methods 

BULK 

MILK

BULK 

MILK

5-10

1.

2.

(7) 12 months

1st lactation heifers3.
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Infected Herds
BVD Control Options (GB)

•Do Nothing 

•Vaccinate

•Control PI 

•Control PI & Vaccinate



Infected herds

• Systematic 
removal of PI 
animals



BVD Virus

Vaccinate
1. Primary course before 1st service
2. Yearly Booster

3. Does not necessarily ---> eradication



Infected herds
• Systematic removal of PI animals

• Bulk Milk PCR (test all non contributors)

• Ag ELISA/Pooled blood PCR

• Confirmation tests 

• 3-4 weeks

• Ag ELISA

• 1 year monitoring of all YS born



Flow diagram for BVD Eradication

Step1: Assess Herd:

•Biosecurity 

•Disease history
Satisfactory

Not 
satisfactory

Veterinary advice

Step 2: Herd Screen part 1

Blood test 10 youngstock from each 

management group from 9-15 

months –screen by Ab ELISA

 On dairy farms take bulk tank milk 

samples for antibody testing & BMT 

PCR

Step 4 Join accreditation programme

Repeat Herd Screen Part 1 7-12 

month intervals for YS Ab and 

quarterly BM Ab to retain BVDV free 
status

Active BVDV

No  PI animals

Step 3:Whole Herd Screen part 2 

(blood test entire herd)

•Test all animals –cull PI’s

• Test all calves for 12 months 

after PI’s removed –cull PI’s

• Continue for further 12 months if 

more PI calves –cull PI’s
(Tests to be used - Ab ELISA, Ag ELISA & Pooling and 

screening by PCR)



BVDV Free Farms

• Accredited BVDV freedom

• Production gains and clear cost benefit

• Health and welfare advantages



Thank you

Any Questions?


