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* BVD, where are we now:
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* Strategies for controlling/preventing BVD:
* Eradication
* Biosecurity including vaccination

* Diagnostic strategies

* The future?



Antilope

Testing of the entire cattle population in
Switzerland (and the related follow-up
investigations) expanded our understanding
of BVD viruses and Border Disease Viruses.
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Fig: Genetic heterogeneity of pestiviruses in the host population
(NF*); BDV = Border Disease Virus; CSFV = Classical Swine
Fever Virus

H.P. Stalder et al./ Preventive Veterinary Medicine 72 (2005) 37-41



New with BVD viruses:

* The realization that genotypes and sub-
genotypes may have clinical significance
was made during the BVD epizootic in
1993-1994.

* Genotype Type 2 BVD viruses were
responsible for the severe clinical disease
(likely a single virus).

e APHIS stipulated that vaccines would be
required to make efficacy statements
related to genotype.
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* Genotype is considered to have clinical and immunological
significance but does sub-genotype?

* Inactivated and modified-live virus vaccines available in Canada and the
United States contain genotype 1a BVD viruses (Singer, NADL, 5960, C24YV,
K22, GL760) and genotype 2a (296, 125C, 5912, 53637, TN 131).



* Prevalence surveys of naturally-occurring BVD viruses are usually
limited to viruses isolated from submissions to diagnostic laboratories
or from Pl screening programs.

Kansas, Texas, Arkansas: BVDV1b subgenotypes 60/131 (45.8%) than BVDV1a, 37/131
(28.2%) or BVDV2a, 34/131 (26.0%) Veterinary Microbiology 111 (2005) 35—40

Texas, Oklahoma: 25 of 25 PI calves from 31 cow-calf herds were BVD 1b. CVJ 73 (2009)
283

Oklahoma: BVDV-1a strains, 62/514 (12.1%); BVDV-1b, 387/514 (75.3%), BVDV-2a
65/514 (12.6%). J Vet Diagn Invest 22 (2010) 184

Swiss eradication program: BVDV 1b, 12%; 1e, 43%; 1h, 25%; 1k, 20% (177 strains
analyzed) Preventive Veterinary Medicine 72 (2005) 37

UK: BVDV 1a, 85%; 1b, 1d, 1e, 1i Veterinary Research 44 (2013) 43
Germany; BVDV 1b, 47%; 1d, 26% Veterinary Microbiology 208 (2017) 25



* The distribution of sub-genotypes in North America caused some to
guestions:
* Are members of the 1b genotype more likely to cause fetal infection;

* Are members of the 1b genotype more likely to cause persistent infection
rather than another outcome;

* Are calves persistently infected a 1b genotype more likely to survive

* Are currently available vaccines containing 1a isolates less efficacious against
1b isolates.



Fetal protection in heifers vaccinated with a modified-live virus vaccine containing bovine viral diarrhea
virus subtypes 1a and 2a and exposed during gestation to cattle persistently infected with bovine viral

diarrhea virus subtype 1b.

Leyh RD, Fulton RW, Stegner JE, Goodyear MD, Witte SB, Taylor LP, Johnson BJ, Step DL, RidpathJF, Holland BP.

Am J Vet Res. 2011 Mar;72(3):367-75

”Vaccination against BVDV provided fetal protection in
IM vaccinated (17/20) and SC vaccinated (17/20) heifers,
but all control heifers (10/10) were considered infected.”

Comparison of three commercial vaccines for preventing
persistent infection with bovine viral diarrhea virus
Soren P. Rodning **, M. Shonda D. Marley ", Yijing Zhang ¢, Andrew B. Eason".

Callie L. Nunley %, Paul H. Walz ¢, Kay P. Riddell °, Patricia K. Galik,
Bruce W. Brodersen €, M. Daniel Givens”

3 Pl calves were used to provide the BVD challenge (1a, 1b, 2a). The distribution of PI
calves born during the trial were in the unvaccinated control cattle, 1a (n=4), 1b (3), 2 (3)
and in the inactivated vaccine group, 1b (1) and 2 (1).




Vaccination with a multivalent modified-live virus
vaccine administered one year prior to challenge with
bovine viral diarrhea virus type 1b and 2a in pregnant
heifers

Alicia D. Zimmerman,! DVM; Angela L. Klein,! BS, RVT: Robin E. Buterbaugh,! MS;
Bernadette Hartman,? DVM; Carol L. Rinehart,> MS, PhD; Christopher C. L. Chase,* DVM, PhD, DACVM

“All heifers that received vaccine were protected from fetal infection following
challenge with BVDV1b or BVDV2a, whereas 15 of 18 (83.3%) and 21 of 22 (95.5%) control
heifers had infected BVDV1b and BVDV2a fetuses, respectively.”

Vaccine companies appear to be mindful of the
need to show protection against several genotypes
of BVD viruses as happened with type 2 viruses
after they were recognized.




Strategies for
controlling/preventing BVD

Eradication of BVD virus



* Eradiation:

* Some countries adopt a different approach to minimize the impact of
infectious diseases in agricultural species.

 Many countries in the EU or regions within countries in the EU adopted
eradication as a strategy;
* The rationale is to focus on identification and removal of persistently-infected cattle.
 Removal of the sole (?) reservoir should lead to eradication.
e Post-eradication monitoring are required.

 Some regions in NA (well, one actually) have embarked on regional
eradication (upper peninsula of Michigan).



* What eradication programs have taught us:

* Ireland, Switzerland, Scandinavian countries have published (maybe the best)
research on BVD ecology through their experiences during eradication.

* There are two general strategies for eradication:

» Test all cattle for antigen + investigate outbreaks

* Prescreen herds/groups to identify herds/groups with a high probability of containing
persistently infected cattle.

e Post-eradication monitoring is required (requirements for monitoring are not
well defined nor internationally accepted.)



Herd-level factors associated with the presence of bovine
viral diarrhoea virus in herds participating in the voluntary
phase of the Irish national eradication programme

D.A. Graham®*, T.A. Clegg”, M. Lynch¢, S.J. More"

3 Animal Health Ireland, Main Street, Carrick on Shannon, Leitrim, Ireland

b UCD Centre for Veterinary Epidemiology and Risk Analysis, UCD School of Veterinary Medicine, University College Dublin, Belfield,

Dublin 4, Ireland
© Irish Cattle Breeding Federation, Shinagh House, Bandon, Ireland

Preventive Veterinary Medicine 112 (2013) 99-108

“....the inward movement of pregnant dams
were significantly associated with the presence
of positive results on initial testing....”

“While purchase of cattle was a clear risk factor,
sourcing of these animals via marts did not
represent an additional risk.”

“Of the 3894 study herds,
667 (17.1%) had one or more
positive calf based on testing
of the initial sample, ranging
from 1 to 21 positive calves
per herd with a median of 1

positive calf within positive
herds.”

“Although contact with cattle from other herds
represents a potential source of introduction,
this was not identified as a risk factor...”

herds having one or more positive results among calves tested.”

“Vaccination is effective in reducing the probability of positive test results for BVD in Irish herds ... In a herd of 50
cows, vaccination halved the odds of having one or more positive calves compared with non-vaccinating herds.

Further, the impact of vaccination was greater in larger compared with smaller herds
alone is not considered sufficient to maintain freedom from infection with BVD virus, with 16.0% of vaccinating

...... However, vaccination




Influence of the retention of PI calves identified in 2012 during the
voluntary phase of the Irish national bovine viral diarrhoea virus
(BVDV) eradication programme on herd-level outcomes in 2013

D.A. Graham®*, T.A. CleggP, P. O’Sullivan€, S.]. MoreP"

3 Animal Health Ireland, Main St., Carrick on Shannon, Co. Leitrim, Ireland
b UCD Centre for Veterinary Epidemiology and Risk Analysis, UCD School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland

¢ Irish Cattle Breeding Federation, Shinagh House, Bandon, Ireland
Preventive Veterinary Medicine 120 (2015) 298-305

“This study was undertaken to investigate the impact of the retention of calves born in one calving season
and considered to be persistently infected (P1) with bovine viral diarrhoea virus (BVDV) on herd-level
outcomes in the following calving season. A secondary aim was to investigate the relationship between
retention and the number of BVD+ calves detected the following season.”

“....six different factors related to the retention of “These findings confirm an increased probability of finding a
virus-positive calves: the number of BVD+ calves BVD+ animal in a herd following the retention of positive calves
in 2012; the maximum time (days) any one BVD+ born in the previous calving season, highlighting the importance
born in 2012 was retained up to September of their prompt removal.”

2013; the mean time (days) BVD+ animal(s)
born in 2012 were retained up to September
2013; the date (quarter/year) the last BVD+ left Pl calves do not make good ‘natural
the herd; the presence/number of 2012-born . ’
BVD+ retained in the herd at 1st January 2013.” vaccinators.




Quantifying the role of Trojan dams in the between-herd spread of bovine
viral diarrhoea virus (BVDv) in Ireland

Fiona Reardon™*, David A. Graham”, Tracy A. Clegg”, Jamie A. Tratalos”, Padraig O’Sullivan®,
Simon J. More®

2 UCD Centre for Veterinary Epidemiology and Risk Analysis, University College Dublin, Dublin, Ireland
® Animal Hedlth Ireland, Carrick-on-Shannon, Co. Leitrim, Ireland
© Irish Cattle Breeding Federation, Highfield House, Shinagh, Bandon, Co. Cork, Ireland Preventive Veterinary Medicine 152 (2018) 65-73

“The objective of the current study was to quantify the role of Trojan dams (animal(s) not persistently infected
(P1) with BVDv but carrying Pl foetus(es) and introduced to the herd while pregnant with the Pl foetus(es)) in
the farm-to-farm spread of BVDv in Ireland, and to identify herd-level risk factors for producing or introducing
a Trojan dam.”

“The percentage of these birth events attributable to
Trojan dams was significantly different (P < 0.001)
between years, being 7.1% in 2013, 9.2% in 2014 and
10.6% in 2015/

“During 2013-15, there were 29,422 BVD+
birth events to dams that were not themselves
BVD+, including 2526 (8.6%) most-likely
attributable to Trojan dams.”

“Introduction of pregnant adult females is a potential

In 2013, in 7.8% of herds with one or more BVD+ source of BVD+ births in BVD-free herds and may add
birth to non-BVD+ dames, all of these births were to the burden of infection in non-BVD-free herds.
attributable to Trojan dams. In 2014 and 2015, the Addressing this route of transmission will be critical
percentages were 9.2% and 10.7%, respectively. for herds that are now free of infection and wish to

continue to purchase animals without introducing it.”



Quantifying the risk of spread of bovine viral diarrhoea virus (BVDV)

between contiguous herds in Ireland

Graham D.A.**, Clegg T.A.P, Thulke H.-H.<, O’Sullivan P.9¢, McGrath G.P, More S.].P

* Animal Health Ireland. Main St, Carrick on Shannon, Co. Leitrim, Ireland

b UCD Centre for Veterinary Epidemiology and Risk Analysis, UCD School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland

t Department of Ecological Modelling, UFZ—Centre for Environmental Research Leipzig-Halle, D-04318 Leipzig, Germany
4 Irish Cattle Breeding Federation, Shinagh House, Bandon, Ireland

“Contiguous spread is likely an important problem in the BVD
eradication programme in Ireland, given the spatial distribution of
residual infection, and the highly fragmented nature of land holdings
on many lIrish farms.”

“This study provides the first quantitative information on the risks
posed by the presence of BVD+animals in neighbouring herds and
also highlights the importance of clarifying the BVD status of
animals that have not yet been tested in the context of the Irish
eradication programme.”

Preventive Veterinary Medicine 126 (2016) 30-38

“Multivariable logistic models were used
to estimate the risk of a herd having BVD
positive calves in January to June 2014 (the
study period) when contiguous to a herd
that had at least one BVD positive calf
bornin 2013”

“In total, 58,483 study herds were
enrolled.”

These included herds were all calves had
been tested (n=7740) and herds with
untested calves.




Eradicating BVD, reviewing Irish programme data and model predictions to
support prospective decision making

H.-H. Thulke™", M. Lange®, J.A. Tratalos®, T.A. C]eggb, G. McGrath®, L. O’Gradyb_, P. O’Sullivan®,
M.L. Dohertyb, D.A. Grahamd_, S.J. More”
# Helmholtz Centre for Environmental Research GmbH — UFZ, Department of Ecological Modelling, Leipziz, Germany

® UCD Centre for Veterinary Epidemiology and Risk Analysis, UCD School of Veterinary Medicine, University College Dublin, Belfield, Dublin 4, Ireland
€ Irish Cattle Breeding Federation, Shinagh House, Bandon, Ireland
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“There are two acknowledged strategies to identify Pl animals for removal: tissue tag testing (direct; also
known as the Swiss model) and serological screening (indirect by interpreting the serological status of the herd;
the Scandinavian model).”

“During the first four years of the Irish national BVD eradication programme (2013-16), it has been
mandatory for all newborn calves to be tested using tissue tag testing. During this period, Pl incidence
has substantially declined. In recent times, there has been interest among stakeholders in a change to an
indirect testing strategy...”

“Without logical and quantitatively convincing reasons, the principle of not changing
a working system may be seen as pivotal in questioning any efforts to bring into
effect a change in animal health strategy.”




Bovine viral diarrhea (BVD) eradication in Switzerland—Experiences of
the first two years

Patrick Presi?, Rahel Struchen®, Theodore Knight-Jones¢, Sabrina Scholl®, Dagmar Heim?:*

3 Veterinary Public Health Institute, Vetsuisse-Fakultét, University of Bern, Schwarzenburgstr. 155, CH-CH-3003 Bern, Switzerland
b Swiss Federal Veterinary Office, Schwarzenburgstr. 155, CH-3003 Bern, Switzerland

¢ The Royal Veterinary College, Hawkshead Lane, North Mymms, Herts., AL9 7TA, United Kingdom Preventive Veterinary Medicine 99 (2011) 112-121

“The eradication programme consisted of testing every Swiss bovine for antigen, culling virus-
positive animals and applying movement restrictions.”

“Since the beginning of the programme 2.85 million cattle have been tested for bovine
viral diarrhea virus (BVDV).” “ Starting in 2008, the campaign achieved the

goal of reducing the proportion of newborn calves that were virus-positive from 1.8% to
under 0.2% within two years (situation in September 2010).”

“Testing of newborn calves for antigen will continue to be conducted until the end of 2011, this
is combined with outbreak investigation of newly infected herds (consisting of re-testing dams
of virus-positive calves and if necessary all cattle on or that recently left the farm).”

“Since October 2009, testing of calves for antigen combined with outbreak investigation has led to the detection of
55 infected animals that had tested negative (presumably false negative) during previous rounds of testing.”




Quinters Barbasa et al. BWC Veterhary Resaarch (2079 15:22
hitps7/dolosg/ 101 186/512917 -018-1763-5

High prevalence of persistently infected
animals from bovine viral diarrhea in
Colombian cattle

Juan Quintero Barbosa', Adriana P. Comedor Figueroa®, Sandra 5. Salas®, Hugo Camarge’, Alfredo Sanchéz’,
Julio Tobén®, Diego Omiz*, Eric Schachtebeck™ and Maria Fernanda Gutiernez™

“In the present study, a total of 260 ear notch biopsies were included for the BVDV
detection from seronegative cattle collected from 45 farms located in 5 regions

of Colombia.”

Results:

In this study, Pl animals were detected in five different regions of
Colombia through RT-PCR techniques and confirmed by sequencing. BVDV
genotypes were determined using one fragment of the 5’UTR. It was
found a 7% BVDV prevalence in animals and 22% in farms; and genotype 1
was identified as a single genotype for all of the samples. All samples were

BVDV 1la.




Strategies for
controlling/preventing BVD
BVD Biosecurity



Vaccination



Comparison of three commercial vaccines for preventing Evaluation of fetal protection

persistent infection with bovine viral diarrhea virus against experimental infection with type 1
) and type 2 bovine viral diarrhea virus
Soren P. Rodning“*, M. Shonda D. Marley ", Yijing Zhang , Andrew B. Eason after vaccination of the dam

Callie L. Nunley*, Paul H. Walz, Kay P. Riddell”, Patricia K. Galik °, with a bivalent modified-live virus vaccine

Bruce W. Brodersen®, M. Daniel Givens®
Kris K. Fairbanks, pvm, ms; Carol L. Rinehart, pho; Wm. Charles Ohnesorge, Bs;
Marie M. Loughin, ms; Christopher C. L. Chase, bvM, PhD, DACVM

Fetal protection against continual exposure

to bovine viral diarrhea virus following The live attenuated bovine viral diarrhea virus
_ adl_nlnlstratlo_n of a vaccine containing components of a multi-valent vaccine confer
an inactivated bovine viral diarrhea virus fraction

to cattle protection against fetal infection

Ferenc Kovécs?, Tibor Magyar®, Carol Rinehart¢, Knut Elbers *,

Daniel L. Grooms, DVM, PhD; Steven R. Bolin, DVM, PhD; Paul H. Coe, DVM, MPVM; Kathy Schlesinger ©, William Charles Ohnesorge ©

Rafael J. Borges, DVM; Christopher E. Coutu, BS

Protective effects against abortion
and fetal infection following exposure
to bovine viral diarrhea virus and bovine

Comparison of reproductive protection against bovine viral diarrhea herpesvirus 1 during pregnancy in beef heifers
virus provided by multivalent viral vaccines containing inactivated that received two doses of a multivalent
fractions of bovine viral diarrhea virus 1 and 2 modified-live virus vaccine prior to breeding
Paul H. Walz?, Kay P. Riddell?, Benjamin W. Newcomer?, John D. Neill ®, Shollie M. Falkenberg

Victor S. Cortese “*, Daniel W. Scruggs ¢, Thomas H. Short* M. Daniel Givens, pvm, PhD, DACT, DAcvM; M. Shonda D. Marley, pvwM, php, DACT; Craig A. Jones, bvMm

Douglas T. Ensley, pvm; Patricia K. Galik, ms; Yijing Zhang, ss; Kay P Riddell, pvm, wms;
Kellye S. Joiner, pvm, phD; Bruce W. Brodersen, pvm, php; Soren P Rodning, DVM, MS, DACT



Efficacy of bovine viral diarrhea virus vaccination to prevent
reproductive disease: A meta-analysis

Benjamin W. Newcomer ", Paul H. Walz, M. Daniel Givens*,
Alan E. Wilson”

* Department of Pathobiology, College of Veterinary Medicine, Auburn University, Alabama, USA
b School of Fisheries, Aquaculture and Aquatic Sciences, College of Agriculture, Auburn University, Alabama, USA

Theriogenology 83 (2015) 360-365

“The analysis revealed a decrease in abortions of nearly 45% and a nearly 85% decrease in fetal
infection rate in cattle vaccinated for BVDV compared with unvaccinated cohorts. Additionally,

pregnancy risk was increased by approximately 5% in field trials of BVDV vaccinates. This meta-
analysis provides quantitative support for the benefit of vaccination in the prevention of BVDV-

associated reproductive disease.”




Purchase: Does ‘BVD-free’ mean
there is no additional charge?
BVD carrier categories:



* BVD carrier categories:
* Persistently infected:

Exposed in utero during the first 150 days of gestation (Dr. McClurkin only exposed calves
up to day 125 of gestation and 1 of the 2 calves that gestational age was Pl). Can J Comp
Med 1984

All will be live-long shedders of BVD virus although the amount may vary.

Absorption of colostral antibody may lead to temporary false-negative status on some
tests for detecting Pl calves (but not PCR).
Individual cattle may be tested using a range of antigen/RNA detection methods.

* Individual cattle must be retested to confirm persistent infection 3 weeks after collection of
the first sample.

Dams of Pl cattle should also be tested for BVD antigen/RNA.



* BVD carrier categories:

* Persistently infected:
* Large group testing can be optimized using sampling and pooling strategies.
* Pooled samples (ear notches, serum/plasma/buffy coat)
* Pool size can be estimated considering the method for antigen detection and the
expected Pl-positive rate.
e Sampling framework:
* Pl cows/heifers consistently give birth to Pl calves;

* A negative BVD antigen test of a member of the most recent generation is strong
evidence that the maternal line if also negative;

* This can be used to reduce costs in herds with sufficient records.



* BVD carrier categories:

* Trojan females:
* Cow/heifer is pregnant with a persistently infected calf;
* There is no consistent and accurate way to screen pregnant cattle



* BVD carrier categories:
* Acutely/transiently infected cattle:

Cattle may be shedding and viremic for days to weeks following exposure to BVD virus;

The amount and pattern of antigen shed or in circulation can be quite variable leading to
the potential for false negative results on antigen/RNA detection tests

Isolation and biosecurity (out of direct contact and contact with body fluids — e.g. saliva,
nasal secretions, etc.)

Complicates interpretation of positive antigen/RNA detection tests.



* BVD carrier categories:

 Testicular carriers:
* Pl bulls shed virus in semen (maybe the least of your worries in natural breeding);
* Acutely infected bulls shed virus in semen;

* Some acutely infected bulls will shed BVD virus in semen for prolonged periods (Am J Vet
Res 64 (2003) 428—-434; Vaccine 25 (2007) 867-876; Veterinary Microbiology 139 (2009)
42-51):

* Vaccination with MLV vaccine can protect against testicular infections (Theriogenology.
71 (2009) 975-83)

 Commercial Al studs routinely test incoming bulls



BVD Diagnostics
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Summary of bovine viral diarrhea virus (BVDV) testing at the AHL
Updated by Davor Ojkic, DVM, PhD

https://www.uoguelph.ca/ahl/sites/uoguelph.ca.ahl/files/LabNote 01 BVDV 2018 05 O.pdf



https://www.uoguelph.ca/ahl/sites/uoguelph.ca.ahl/files/LabNote_01_BVDV_2018_05_0.pdf

* BVD virus antigen detection:
* PCR:

* EDTA blood, plasma and serum
Tissues and ear notches (size of cut surface versus size of notch).
Milk including bulk tank milk

May be performed on pooled samples

Cannot identify a persistently-infected animal using one test

* Immunohistochemistry:
* Presence and location of antigen is diagnostically useful



Virus detection by PCR following vaccination
of naive calves with intranasal or injectable
multivalent modified-live viral vaccines

Paul H. Walz,' Benjamin W. Newcomer, Kay P. Riddell, Daniel W. Scruggs, Victor S. Cortese

Journal of Veterinary Diagnostic Investigation
2017, Vol. 29(5) 628-635

* Two groups of calves (age 154-197 days) were randomly assigned to be vaccines either 1) intranasally (MLV -
BRSV, IBR, PI-3) or 2) subcutaneously (MLV — BRSV, IBR, PI-3, BVD1a, BVD2a);

* From the intranasally-vaccinated calves, deep nasal swabs and trans-tracheal wash samples were collected at
day O, 3, 7, 14, 21 and 28 and assayed by PCR for each antigen.

* From the subcutaneously-vaccinated calves whole blood, deep nasal swabs and trans-tracheal wash samples
were collected at days 1, 3, 7, 14, 21 and 28 and assayed by PCR for each antigen.

* Serum samples were collected from all calves as assayed using VN serology for each antigen at day 0 and 28.



Table 2. Proportion of calves with a PCR-positive result for bovine viral diarrhea virus (BVDV), bovine alphaherpesvirus 1 (BoHV-
1), and bovine respiratory syncytial virus (BRSV) by day post-vaccination (dpv) with corresponding threshold cycle (Ct) values (mean and
range) following vaccination with a multivalent modified-live viral (MLV) intranasal vaccine (group 1) or a multivalent MLV parenteral
vaccine (group 2).*

NPS TTW NPS TTW NPS TTW NPS TTW NPS TTW
(3 dpv) (3 dpv) (7 dpv) (7 dpv) (14dpv) (14dpv) (2ldpv) ((21dpv) (28dpv) (28dpv)
Group 1
BoHV-1
% PCR-positive 100% 0% 80% 0% 10% 10% 0% 0% 0%
Mean Ct 30.5 — 32.7 — 30.4 39.1 — 33.9 — —
Range 25.9-35.8 28.2-39.7 28.0-39.8
BRSV
% PCR-positive 50% 30% 100% 80% 50% 50% 0% 20% 0%
Mean Ct 359 37.1 28 26.9 34.7 374 — 36.5 34.2 —
Range 30.8-38.6 36.2-37.8 22.2-31.7 19.4-355 32.2-38.2 36.0-38.3 33.6-39.5 35.0-33.5
Group 2
BVDV
% PCR-positive 0% 0% 30% 10% 0% 0% 0% 0% 0%
Mean Ct — — 38.1 38.1 38.9 — — — — —
Range 36.2-39.4 36.5-40.9
BoHV-1
% PCR-positive 0% 0% 0% 10% 20% 10% 0% 0% 0%
Mean Ct — — — 34.6 35.2 349 — 34.5 — —
Range 32.0-38.3
BRSV
% PCR-positive 0% 0% 0% 0% 0% 10% 0% 0% 0% 0%

Mean Ct — — —_ — — 38.5 — — — —




Table 3. Geometric mean virus neutralizing antibody titers against bovine viral diarrhea virus 1 and 2 (BVDV-1, -2), bovine
alphaherpesvirus 1 (BoHV-1), bovine respiratory syncytial virus (BRSV), and bovine parainfluenza virus 3 (BPIV-3) following vaccination
with a multivalent modified-live viral (MLV) intranasal vaccine (group 1) or a multivalent MLV parenteral vaccine (group 2).*

BVDV la BVDV 2 BoHV-1 BRSV BPIV-3
(NADL) (125¢) (Colorado) (A51908) (TVMD60)

Day 0 Day 28 Day 0 Day 28 Day 0 Day 28 Day 0 Day 28 Day 0 Day 28

Group 1 1.0 1.0 1.0 1.0 1.0 I.1 1.1 8.0 1.1 6.1
Group 2 1.0 73.5 1.0 36.8 1.0 3.5 1.1 13.0 1.4 3.2




e BVD indirect detection:

* Virus neutralization (VN) serology:

 NADL (BVDV 1b) is the standard challenge virus; other choices are available
* NVSL 125c (2a) is the only challenge virus available

e Can be used to estimate natural exposure in previously unvaccinated cattle (request both
BVDV 1 and 2 VN assays) using a single serum sample

e Unvaccinated sentinel calves (>5 months old) using a single serum sample
* Pre-colostral samples in neonates for in-utero exposure (all request yGT, GGT)

* Paired serum samples collected a few weeks apart (abortion and outbreak
investigations)



Questions?

Thank you



