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INTRODUCTION
A dairy farm in South Wales with a current Bovine Viral Diarrhoea (BVD) free status, after BVDv PCR testing the whole
herd, had one positive and one suspect animal at the annual 5 animal youngstock screening for BVD antibodies. There was
one positive animal in the previous screen a year before. Those positive results in young animals created confusion
regarding the origin of the BVD infection in a free herd. Therefore, further investigation of the farm activities and the animal
movements was necessary and revealed that the positive animal had been out of the farm for three cattle shows and for a
total duration of three months, consequently, the animal became infected with BVD while being away from the farm and
could transfer it back into the free herd.

HISTORY AND BACKGROUND
This South Wales farm was established in April 2016 with a herd of mainly Holstein-Friesians and a small number of Jerseys.
The animals were all bought-in from non-BVD accredited herds in the Netherlands, but all herds reported a BVD-free status.
Around half of the animals were already in calf during the second or third trimester of pregnancy and the rest came as
youngstock. In their first year of milking all the animals were vaccinated with a modified live non-cytopathic BVD vaccine
(Bovela, Boehringer Ingelheim). The owners of the farm are milking approximately 90 cows at the moment and there is no
plan for expansion. It is a closed herd, calving all year round and all cattle are permanently housed. The cows are fed grass
silage and maize silage with extra concentrate feed at cattle feed stations and feeders in the parlour. The average 305d milk
yield per cow is 9208 kg with a butterfat of 4.26% and a milk protein of 3.36%. Cows are served solely by artificial
insemination and the bull calves are sold in the first two months of life. Heifers are kept as replacements.

PREVIOUS BVD TESTING ON THE FARM
One year into the running of the farm and when the majority of the animals were milking (July 2017), a bulk milk sample
tested negative for BVDv by PCR.
In the same year the national BVD eradication scheme “Gwaredu BVD” (figure 1) commenced in Wales and the farm became
a member of this programme. The first stage of this scheme is annual youngstock screening for BVD antibodies by taking
5 blood samples from each management group for three consecutive years. The second stage follows where at least one
positive result is found from these screens. A positive screen most likely meaning that the young animals came in contact
with a persistently infected (PI) animal which transmits the BVD virus amongst the herd. After this result the farm became
eligible for PI hunt funding through “Gwaredu BVD.”
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Figure 1: National BVD eradication programme in
Wales. (https://ahww.cymru/en/)

In December 2018 during the annual TB test the first year youngstock screen was carried out according the Gwaredu BVD
scheme. Out of the five one-year old animals tested, one returned positive for BVD antibodies. Following on from this result,
a bulk milk sample was taken for BVDv PCR testing which returned negative.
Considering the size of the farm (only 90 milking cows) and the fact that the cows came into the farm already pregnant, a
possible explanation for this antibody positive animal would be either that the animal came in contact with a PI calf from a
Trojan cow (but the PI calf died or left the farm very soon, before transferring the virus to more calves) or, less likely, that it
still had high concentration of maternal antibodies in its blood circulation (Sandick, 2005).

THE PI HUNT
The decision was made to carry out further investigation consisting of BVDv PCR testing for the whole herd. The available
funding was used for a BVD investigation in two parts. The first part of the PI hunt completed in July 2019, aimed to test the
adult animals of the herd for BVD virus. A bulk milk sample for BVDv PCR was taken to cover the milking cows and blood
samples for BVD Ag Erns ELISA from all the dry cows and in-calf heifers. All tests returned negative results.
In December 2019, alongside the annual whole herd TB test, the remaining animals not tested in the previous summer were
blood sampled and calves under 30 days of age were tag tested (indirect ELISA test in ear tissue) in order to complete the
PI hunt. All the results came back negative in the concluding part of this PI hunt. As a result, the herd was BVD-free.
At the same time, two sets of 5 blood samples for BVD antibodies (Gwaredu BVD year 2) were taken from two youngstock
management groups (9-12 month old animals and in-calf heifers). The first group all tested negative for BVD antibodies,
which was additional evidence that, after the individual PI testing, no PIs had been born. The second group of five contained
one antibody positive and one suspect animal.
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ANALYSIS OF THE RESULTS
For the understanding of these positive and suspect results, the animal numbers were compared with the ones from the
previous year blood tests. The suspect animal was the same that was positive last year but the new positive animal was not
included in the previous year’s testing. There was no clear explanation for a second positive in BVD antibodies in a BVD
free closed herd. Researching the history of this animal on the British Cattle Movement Service unearthed where the animal
was infected with BVD. The positive animal had been away from the farm in three cattle shows during the previous year and
had stayed in a different location for exhibition purposes for a period of three months. As a result, this young heifer was
exposed to BVD virus whilst away from the farm in cattle shows. The animal was still young and had not been served at that
time; therefore there was no risk of abortion or subsequent birth of a PI calf (Brownlie et al., 2000), which would be the worst
case scenario as she would have returned into the farm as a Trojan and there would be a resulting BVD breakdown. The
impact at the time of infection would have been immune-suppression leaving the heifer more vulnerable to other diseases,
such as pneumonia, especially as she had been away from the farm in a high risk and stressful environment at the
showground. There was a chance that this animal remained infectious for some time after and could transmit the virus to
other animals back at the farm (Gates et al., 2014). This could be an additional explanation for the antibody positive animal
found in December 2018, as the two animals belong in the same group.

FINAL DIAGNOSTICS AND CONTROL ACTIONS
The farmer has been informed of the event and the risk of bringing a transiently infected animal into his herd which could
be infectious for other animals or even worse a Trojan which would give birth to a PI calf. Our suggestions were to vaccinate
the animals that he wants to take to cattle shows and to keep them in quarantine for at least four weeks before introducing
them back to the herd. Additionally, we planned to tag and test the calves from the positive and suspect heifers and to keep
monitoring for BVD annually by taking 5 blood samples for antibodies from the youngstock and bulk milk samples for BVDv
PCR. The farmer reported that the positive animal, even having been a very nice type as a young heifer, gaining very good
comments in three cattle shows, has not grown on as well as the other animals from her group. BVD could have played a
role in that but until today the animal looks healthy and normal upon clinical examination. She calved a month ago and the
newborn calf has been isolated pending a negative result from the tag and test.

DISCUSSION AND CONCLUSION
Vet practitioners need to know the BVD status and that of other endemic diseases of all their farms and keep controlling
and eradicating those diseases where possible. It is really important for a detailed herd health plan, biosecurity
measurements and a risk assessment for diseases to be in place by taking into consideration the type of farm and farming
system and all the possible ways that a current free status can change, such as buying in cattle, hiring bulls, nose-to-nose
contact with neighbouring herds, animals visiting shows, etc. Veterinarians need to take an active role in the prevention of
a breakdown and to act swiftly and efficiently to eradicate diseases where a breakdown does occur.
BVD is a relatively straightforward disease to eradicate from a farm as there are many types of testing available with excellent
sensitivity and specificity, but it is easy to have BVD breakdowns, too. The only way to keep BVD away from a free herd is
by educating and informing the farmer.
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APPENDIX

Appendix 1: Negative bulk milk BVD PCR dated:
July 2017

Appendix 2: BVD youngstock antibody ELISA screen showing 1/5 positive,
dated: Dec 2018

Appendix 3: Negative bulk milk BVD PCR
dated: Dec 2018

Appendix 4: Negative bulk milk BVD PCR dated:

Appendix 5: BVD youngstock antibody ELISA screen showing 1/5 positive and 1/5
suspect dated: Dec 2019
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