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Abstract 

Bovine viral diarrhea virus continues to have signifi
cant economic impact on the cattle industry worldwide. The 
virus is primarily maintained in the cattle population due to 
persistently infected (PI) animals. Herd surveillance, along 
with good vaccination pr<?grams and biosecurity practices, 
are the best way to mitigate losses and production of PI 
animals. Two PI calves were identified in a semi-closed beef 
herd with excellent management practices, highlighting the 
continued significance and persistence of this virus in the 
cattle population. 
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Resume 

L'impact economique du virus de la diarrhee virale 
bovine pour I'industrie bovine demeure important partout 
dans le monde. Les animaux immunotolerants sont la prin
cipale source de ce virus dans le cheptel bovin. La surveil
lance des troupeaux de meme que de hons programmes de 
vaccination et de biosecurite sont les meilleurs moyens afin 
de reduire la perte et la baisse de production des animaux 
immunotolerants. On a identifie deux veaux immunotolerants 
dans un troupeau de bovins de boucherie semi-ferme ayant 
pourtant de tres bonnes pratiques de regie. Ces cas mettent 
en lumiere la persistance etl'importance que continue d'avoir 
ce virus dans le cheptel bovin. 

Introduction 

Bovine viral diarrhea virus (BVDV), first described in 
the 1940s,2 continues to inflict significant economic injury 
on the cattle industry worldwide. The virus is maintained in 
the cattle population by the presence of persistently infected 
(PI) individuals. The PI condition may develop in the fetus 
when the dam and fetus are infected with a BVDV during the 
first 30 to 125 days of pregnancy. When infected during this 
stage of in utero development (prior to immunocompetence ), 
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the fetus does not mount an immune response against the 
virus, and the virus becomes recognized as self. Many of 
these types of infections will result in fetal death and abor
tion. If pregnancy goes to term, the calf will produce and 
shed massive amounts of BVDV for the rest of its' life, be
coming a primary source of infection for other animals. 
Estimates of the prevalence of PI calves arriving at feedlots 
in the US is between 0.1 and 0.4%, similar to estimates for 
US beef cow-calf operations (0.17%).9 There are 2 genotypes 
of BVDV (BVDV-1 and BVDV-2) and several subgenotypes 
(BVDV la-k and BVDV 2a and BVDV 2b ),7 as well as 2 bio
types (cytopathic and non-cytopathic) within genotypes. 
Only the non-cytopathic strains of BVDV induce persistent 
infections, which account for the majority of virus isolates.9 

The cytopathic biotypes arise by mutation and recombina
tion in the viral genome of the non-cytopathic strains. Within 
the US cattle population, there are 3 major subtypes, BVDV 
la, BVDV lb, and BVDV 2a, with the BVDV lb subtype being 
most predominant.7 A wide range of clinical manifestations, 
ranging from subclinical to fatal, can be observed in both 
the acutely infected and the PI animal. The clinical presenta
tion and outcome of infection depend on numerous factors, 
with the host influences being the most important, such as 
immune status, pregnancy status and gestation of the fetus, 
and concurrent infections. Vaccines currently used in the US 
consist of BYD la cytopathic and non-cytopathic strains as 
well as BVD 2 noncytopathic; currently no available vaccines 
contain BYD 1 b. 

Case History 

A large well-maintained cow-calf operation in Central 
Texas with a good vaccination and herd health program, in
cluding annual screening for BVD by antigen-capture ELISA 
(ACE) on ear notches. No clinical signs ofBVD were observed 
in the herd, and cows and calves were routinely vaccinated and 
dewormed as standard practice. Routine vaccination included 
vaccination of bulls, cows, and heifers pre-breeding with a 
killed-virus vaccine containing: BVDV, parainfluenza-3 (Pl 3) 
virus, bovine respiratory syncytial virus (BRSV), and infec-
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tious bovine rhinotracheitis virus (IBR) antigens. Calves were 
vaccinated within the first 2 months of age with an intranasal 
modified-live vaccine containing IBRV, PI3V, and BRSV; at pre
weaning and weaning calves were given killed-virus vaccine 
containing IBRV, BVDV, BRSV, and PI3V. No new animals had 
been introduced into the facility; however, the ranch had both 
show animals and a concurrent production animal operation 
on the premise. Show animals routinely left for events and 
returned to the ranch. Show animals were kept in separate 
pastures from the production animals; however, the pastures 
shared a common fence with nose-to-nose contact possible. 

Clinical Findings and Diagnostics 

The previous year all cattle on the ranch were tested 
for BVDV by antigen-capture ELISA (ACE) on ear notches, 
and all animals tested were negative. In the current year the 
decision was made to rescreen the herd as part of their herd
health management plan. Results of the most recent testing 
identified 2 calves 6-months of age (IDs 83C and 112C) in 
the production herd as positive for BVDV by ACE tests on ear 
notch; cows tested negative. Three weeks later, blood from 
the positive calves was collected and submitted to the Texas 
A&M Veterinary Medical Diagnostic Laboratory (TVMDL) for 
virus isolation and ACE testing of serum; both calves were 
positive on both tests. Samples and isolates were sent to the 
National Animal Disease Center for genotyping. Genotyping 
was performed by phylogenetic analysis of 5' untranslated 
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region, 6 and both isolates were determined to belong to the 
BVDV lb subgenotype and were identical to each other (Fig
ure 1), indicating a single introduction in the herd. 

Outcome 

Show animals are now housed in a facility completely 
separate from the main cow herd. All introductions to the 
herd go directly to a newly developed isolation facility, until 
tested BYD-negative. This isolation facility has no common 
fences with surrounding pasture cattle. Additionally, any 
"visiting" cattle are housed in an isolation facility during their 
stay. Use of a modified-live vaccine prior to breeding will be 
incorporated into the vaccination program. 

Discussion 

Despite advances in understanding of BVDV, its as
sociated diseases, and methods for control, infections with 
BVDV remain a source of significant economic losses in 
the beef and dairy cattle industry worldwide. Not only are 
cattle susceptible to infection, BVDV infections have been 
reported in a variety of other species, including New World 
camelids (alpacas and llamas) and white-tailed deer. 1·5 The 
efficiency of transmission by acutely infected animals varies 
by viral strain and biotype, and only occurs during the limited 
window when the animal is viremic following infection and 
before the animals' immune response becomes functional. 
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Figure 1. Phylogenetic analysis of bovine viral diarrhea virus (BVDV) isolated from the 2 calves (blocked and grayed; BC 83C, BC 112(); as references, 
vaccine strains Singer-la, NADL-la, C24V-1a, NY1-1b, 296c-2a, 5912-2a, and laboratory reference strains TGAN-lb, NovTN-131-2a, Pf53637-2a were 
included in the analysis. Genotyping was based on comparison of sequences from the 5' untranslated region (5'-UTR). 
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In contrast, the virus is very efficiently transmitted by PI 
animals, which have no immune response to the virus, and 
thus shed virus continuously. The offspring of PI dams are 
invariably persistently infected; however, the largest source 
of PI animals is nai've cattle, usually heifers, which are infected 
during the first trimester of pregnancy. While the virus can 
be transmitted by transiently infected animals, the PI ani
mal is much more efficient for transmission. Therefore, the 
PI animal represents a significant threat to the health and 
profitability of a cattle operation. 

Although impossible to know the sequence of events 
that allowed the introduction of BVDV into this cattle opera
tion, a plausible explanation is the show cattle were acutely 
infected while away from the ranch, and subsequent nose-to
nose contact with pregnant cattle through the fence, contact 
with shared fomites,8 or flies3 at the critical gestation time 
(between 30 and 125 days of gestation) resulted in the 2 PI 
calves. Since the PI calves were identified, considerable re
sources have been directed at improved biosecurity. Also, as 
customary in the cattle industry, friends and relatives travel
ing with cattle will occasionally be invited to stay overnight 
while moving to and from shows and sales. While this is a 
common practice, biosecurity can be compromised. Travelers 
with cattle are still accommodated at this ranch; however, 
the visiting cattle are held in the isolation facility. The man
agement program and biosecurity measures implemented 
following identification of the 2 PI calves includes a revised 
vaccination program incorporating the use of a modified-live 
vaccine prior to breeding, and improved awareness of the 
principles of biosecurity. The lessons learned in this case 
are significant and should be of value to anyone owning or 
providing support for a cattle operation. 

From a management and control perspective, vaccina
tion programs to establish enhanced herd immunity are es
sential. However, vaccination programs must be integrated 
with sound biosecurity practices, including quarantine (no 
direct contact) of high-risk cattle for approximately 3 weeks 
prior to introduction into an established BVD-free herd. Peri-
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odic laboratory testing to insure management programs are 
effective is also essential.4 For BVD screening (calves/animals 
older than 3 months), the ACE test is excellent to identify PI 
animals. The test is performed on a fresh skin ( ear notch) or 
serum, and is a relatively inexpensive alternative to the more 
labor intensive immunohistochemistry test. 
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FIND OUT WHY IT'S THE #1 INACTIVATED 
VACCINE CHOICE FOR CATTLE PRODUCERS* 
Elanco.us/ViraShield 



Easy on cattle1 and your bottom line. 
Titanium® vaccines have no impact on feed intake 

and result in little to no post-treatment side effects, 

so you can keep your cattle on track with health 

management solutions that don't interrupt your 

day-to-day operations or affect your bottom lineY 

It's BRD protection that doesn't impact performance, 

so you can be confident in every dose. 
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