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Abstract 

Elements of a bovine viral diarrhea virus (BVDV) 
biosecurity program, associated costs and benefits, and 
criteria veterinarians and producers can use in consid
ering whether to adopt a program are described in this 
report. Protection against BVDV infections includes 
proper immunization, identification and elimination of 
persistently infected (PI) carrier cattle, and prevention 
of exposure of cattle at risk to BVDV. 

The decision to implement a BVDV biosecurity pro
gram must be based on a herd-by-herd cost-benefit 
analysis. Costs include diagnostic testing as well as costs 
imposed by constraints on production practices, which 
are necessary to implement the program. Benefits in
clude reduced disease loss, potential added value of re
placement breeding animals which can be marketed as 
test-negative for PI infection, and pregnant females at 
low risk of carrying a PI fetus . Various herd-level diag
nostic strategies have been devised to screen herds for 
the presence ofBVDV, identify and eliminate PI carrier 
cattle, or help prevent new exposure of the herd to BVDV. 

No universally applicable protocol exists for herd
level BVDV biosecurity. The specific biosecurity meth
ods used in each herd depend on the type of livestock 
production system involved. Important variables to con
sider are the number of animals in the herd, livestock 
concentration, distribution of animal groups, and de
sired level of biosecurity assurance. 

When BVDV virus is known to exist in a herd, con
trol of new infections must take into account the pos
sible presence of PI animals . A single PI animal can serve 
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as the source of virus for a herd, and a stringent herd
testing program may be required to identify and elimi
nate PI animals. Producers must understand the risks 
of re-exposure occurring in a BVDV-free herd and the 
importance of continuous management to prevent con
tact with cattle from other herds. 

In BVDV-free herds, it is essential to annually test 
and confirm the BVDV PI-free status of all calves born. 
Purchased animals should be isolated and tested before 
being added to the herd to avoid introduction of tran
siently infected animals. It is strongly recommended that 
bred heifers from outside sources not be added to the 
BVDV-free herd. Purchasing tested, non-pregnant re
placement heifers is less risky than buying tested preg
nant females. If tested, pregnant cattle are purchased, 
then the offspring must also be tested to confirm their 
BVDV PI-free status before introduction into the herd. 

Impact of BVDV Infections on Production in 
Cattle Herds 

Since bovine viral diarrhea virus (BVDV) infections 
are economically important to the cattle industry,26 effec
tive BVDV control programs can increase opportunity for 
herd profitability. Productivity losses caused by BVDV 
stem from reproductive losses, clinical diseases caused 
by acute infections, losses associated with persistent in
fections, and immunosuppression, which is a component 
ofmultifactorial diseases such as respiratory and enteric 
diseases.10 Control of BVDV infection is achieved with 
biosecurity measures that limit exposure to infected ani
mals30 and by boosting herd immunity. 
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Persistent BVDV infections may occur if the fetus is 
infected during the first trimester of gestation before it 
becomes immunocompetentY1 The fetus generally begins 
to develop immunocompetence during the third or fourth 
month of gestation.32 The source of the virus that infects 
the fetus is viremia of the pregnant dam stemming from 
either persistent or acute infection. Persistently infected 
(PI) calves are persistently viremic and shed virus con
tinuously. Persistent viremia develops due to fetal 
immunotolerance and, thus, failure to develop antibodies 
against the persistingvirus.14 Viremia is long-term. How
ever, its level may decline with development of neutraliz
ing antibody and become undetectable as the animal ages.7 

Decline of viremia may be due to deterioration of highly 
specific immunotolerance to the persisting virus, which 
results in antibody formation and viral clearance.13 This 
is likely due to generation of antigenically variant viruses 
within the PI animal which, over time, stimulate an im
mune response in the formerly immunotolerant animal.13 

Persistently infected animals are carriers, and they may 
spread virus throughout the herd.32 

Persistently infected calves are also at risk of de
veloping mucosal disease.6·12 Mucosal disease usually 
occurs in cattle between 6 months and 2 years old, but 
may occur at any age. Characteristic clinical signs in
clude anorexia, pyrexia, diarrhea, loss of condition and 
death.2·3 Gross pathologic lesions may include erosive/ 
ulcerative lesions on the muzzle and lips, buccal mu
cosa and tongue. Elongated erosive lesions are common 
in the esophagus. Erosions may also be found on the 
rumen pillars or reticulum. Erosive edematous and hem
orrhagic lesions may occur in the abomasum. Enteritis 
may be evident, and may vary from cattarhal to hemor
rhagic, fibrinonecrotic or erosive/ulcerative. Peyer's 
patches and lymphoid tissue in the proximal colon may 
be hemorrhagic. Thymus atrophy and enlarged periph
eral lymph nodes may also be noted. 5 

Acute BVDV infections can also cause reproduc
tive failure in cattle.41 The outcome of intrauterine in
fections with BVDV is primarily determined by 
gestational stage and by virulence and biotype of the 
virus.32 Acute BVDV infection of the female can alter 
ovarian function, which can lead to reduced fertility. 23 

BVDV infection of fetuses during the first and second 
trimester may cause fetal death and abortion. Third
trimester abortions have also been attributed to BVDV 
infection.32 Congenital defects, such as cerebellar hy
poplasia, may result if fetal infection with BVDV occurs 
between the fourth and sixth months of gestation. 11 

Immunosuppression from acute BVDV infection 
plays a role in clinical respiratory tract or enteric dis
eases in calves. 10 Cattle acutely infected with BVDV 
also shed virus, but for a relatively limited time period 
as compared to PI cattle. 33 The BVDV probably per
sists in the environment for no more than a couple of 
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weeks, so transmission of virus is primarily direct. Vi
rus may be transmitted two ways: vertically from dam 
to offspring, or horizontally through inhalation or in
gestion of material contaminated with body secretions 
and excretions from infected animals. 

Herd-specific Factors to Consider Before 
Implementing a BVDV Biosecurity Program 

The decision to implement a BVDV biosecurity pro
gram in a particular herd should be based on a cost-ben
efit analysis. 26 Costs of a BVDV biosecurity program 
include the costs of diagnostic testing and the costs im
posed by constraints on management practices necessary 
to implement the program.37 For example, commingling 
of cattle or other movement of animals may be restricted 
by the design of a BVDV biosecurity program. 

The benefits of a BVDV biosecurity program are 
numerous and include reduced disease loss from such 
postnatal acute infections as neonatal calf diarrhea.17 
Fewer prenatal infections, leading to reproductive fail
ures, should occur. Moreover, such a program has the 
potential to add value to breeding animals. Bulls or 
replacement heifers marketed as test-negative for PI 
infection tend to bring higher prices, as do pregnant fe
males at low risk of carrying a PI fetus. 

The goal of an effective BVDV biosecurity program 
is to reduce the risk of BVDV entry into a cattle herd, 
especially at a time of the production cycle when the con
sequences of infection are greatest_:rn Cattle at highest 
risk for losses from BVDV infection are pregnant females 
(which may suffer reproductive losses), and calves less 
than 6 months of age. Cattle that are less than 6 months 
old and immunosuppressed by acute BVDV infections are 
susceptible to respiratory tract disease. 10 This problem 
is especially important in this age group if they have un
dergone some common stressors (eg. reduced feed and 
water intake, fatigue, and exposure to numerous respi
ratory pathogens) typically associated with weaning, 
transport and concentration in feedyards. 

Principles of BVDV Biosecurity 

An effective BVDV biosecurity program involves 
three principles: 1) enhancement of immunity, 2) pre
vention of exposure of cattle at risk to BVDV infections, 
and 3) elimination of PI carriers (which are reservoirs 
of infection) from the herd. 

Enhancement of immunity to BVDV is accom
plished by vaccination. Cattle immunized with commer
cially available vaccines may be less likely to exhibit 
clinical signs of acute BVDV infection. 16 However, the 
ability of vaccination to reliably protect the fetus against 
naturally occurring BVDV infection has been ques
tioned,20·39 and published field observations29 support this 
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concern. Experimental challenge-exposure studies have 
demonstrated a reasonable degree of protection against 
fetal infection using a modified live virus vaccine 15 

(MLV), and partial protection using an inactivated vac
cine.21 In one study, 10 of 12 dams were vaccinated 
prebreeding with MLV vaccine and experimentally-chal
lenge exposed between 70 and 75 days of gestation. 
These were successfully protected against giving birth 
to PI calves. 15 In an earlier study of dams vaccinated 
prebreeding with inactivated vaccine and experimen
tally-challenge exposed between 80 and 90 days of ges
tation, 36% offetuses were protected against infection.21 

In both studies, fetuses of all the non-vaccinated con
trol dams were infected with BVDV following experi
mental-challenge exposure. 15·

21 

Since no BVDV vaccine has been shown to give 
complete fetal protection,40 producers are well-advised 
against relying solely on vaccination to protect their 
herds from losses due to BVDV. They should also imple
ment management practices to eliminate PI carrier 
cattle and avoid exposure to BVDV infection. 

The second principle ofBVDV biosecurity, preven
tion of exposure of at-risk cattle to BVDV infection, is 
achieved by managing animal movement. 30 Exposure 
that results in BVDV infection occurs primarily from 
direct contact with infected cattle. Transmission of 
BVDV can therefore be minimized by physically sepa
rating groups of cattle. Exposure resulting in infection 
is reduced in beef herds maintained on range under low
animal-density conditions. Dairies are better suited to 
be managed by segregating cattle by age groups to mini
mize exposure that results in infections. 

While strict physical separation may minimize the 
rate of BVDV transmission, contact with PI animals 
within groups is still likely to result in transmission, 
and some movement of cattle between groups is inevi
table in most production systems. Obviously, commin
gling groups of cattle from different sources appreciably 
increases the risk of BVDV transmission. 

The third principle of BVDV biosecurity, elimina
tion of PI carriers from the herd, is achieved by testing 
the herd and closing the herd to incoming animals which 
are potentially PI or acutely infected carriers. Persis
tently infected cattle are the primary reservoirs of viral 
exposure within herds. Therefore, removal of PI car
rier cattle from herds and preventing introduction of PI 
cattle are important BVDV biosecurity practices. 17,:io 

Identification and removal of PI cattle requires ac
curate herd-based laboratory diagnostic testing.:16 Be
fore implementing a large-scale herd-based testing 
program for BVDV in a herd with promise for success, 
the attending veterinarian must consider the type of pro
duction system involved, the objectives of testing and the 
expected returns from the testing strategy for that herd. 
The objectives of herd-based testing for BVDV are usu-
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ally: 1) to screen herds for evidence of cattle with acute 
or persistent BVDV infection,33 2) to identify and re
move PI carrier animals from the herd,30 or 3) to prevent 
new BVDVexposure in the BVDV-free 4erd17 (Figure 1). 

Screening the Herd for Evidence of Cattle with 
Acute or Persistent BVDV Infection 

The objective of screening for evidence of cattle with 
acute or persistent BVDV infections is to determine the 
BVDV status of herds that do not have a history of clinical 
BVDV infection. Determining if BVDV infection is active 
in the herd (i.e. animals with either acute or persistent 
infections are present) may be most effectively achieved 
by testing for the presence of antibodies to BVDV in non
vaccinated, sentinel animals.27·28 This testing strategy is 
based on use of a subset of unvaccinated calves from each 
group or herd of cattle that serve as contact control ani
mals. These animals are tested at 8 months of age or later 
for BVDV antibodies.30 Absence of BVDV antibodies in 
the sentinel animals indicates an absence of cattle that 
shed virus-both acutely infected and PI animals-and 
the herd may be considered BVDV-free. Conversely, pres
ence ofBVDV antibodies22 in this non-vaccinated sub-group 
of young animals indicates current or recent exposure to 
BVDV,30 signifying the presence of acutely infected and/or 
PI animal(s) in the herd.26 Additional testing is then indi
cated to determine if PI carrier cattle actually are present 
and to identify and eliminate them. 

Use of inactivated BVDV vaccine may be conser
vatively recommended for this application if there is a 
concern for the possibility ofMLV virus being shed from 
vaccinated animals to sentinel contact control animals, 
resulting in development of BVDV antibody titers in 
those animals (an implication based on label precau
tion statements for modified live vaccine). This inad
vertent scenario would result in the erroneous conclusion 
that a virulent field strain of BVDV was circulating in 
the herd, resulting in a false positive test result. In prac
tice, this precautionary step may be unnecessary. It has 
been shown possible to identify herds containing PI 
cattle, in which all animals are vaccinated, on the basis 
of distribution of BVDV antibody titers. 39 

The optimal number of animals to use as non-vac
cinated sentinels depends upon stocking density, and 
varies among herds. Obviously, the probability of BVDV 
transmission increases directly with increased livestock 
population density. It is arbitrarily recommended that 
10 percent or ten animals of a group of cattle, which
ever is greater, be reserved as sentinels. This number is 
subject to adjustment and may be reduced for herds 
maintained in confinement or increased for herds main
tained at a low stocking density on rangeland. 

Dairy herds have been screened for evidence of 
BVDV PI carriers in the lactating herd by polymerase 
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Is this herd free of cattle with acute 
or persistent BVDV infections? 

I 

+ 
Conduct BVDV serological tests 
of a subset of non-vaccinated calves 
at 6 months of age 

Recent diagnostic test results indicate 
BVDV was the cause of clinical 
disease 

I 

I 

BVDV antibody titers not present BVDV antibody titers present 

What biosecurity measures are 
recommended to prevent exposure of 
this herd to BVDV infection? 

Herd has cattle with acute and/or 
persistent BVDV infections 

What options are available to reduce 
risk of losses from BVDV infections? 

+ 
Implement Biosecurity Program 

-Vaccine 
-Separate 
-Identify and eliminate PI cattle 

I 

Prevent commingling and fence line contact with other herds 
Test all calves born on the farm at birth (IHC) or >2 months of age VI 
Test all dams of PI calves 
Test all dams that have had reproductive failure 
Purchase replacement heifers and bulls from herds with a BVDV biosecurity program or test all 
purchased animals 

Figure 1. The objectives of herd testing for BVDV. 

chain reaction (PCR) assay of the somatic cells ofbulk
tank milk. 18

•
34 This approach may lack sufficient sensi

tivity for a whole-herd test, because only actively 
lactating animals are included. Other testing methods 
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must be used to determine whether PI animals are 
present in the nonlactating group. 18 The PCR assay has 
also been successfully used to detect acutely infected 
cattle by testing somatic cells of milk from an experi-
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mentally infected cow,34 and from bulk-tank milk of natu
rally infected cows. 18 Sensitivity of the bulk-tank milk 
PCR assay for detecting acutely infected cows is lower 
than for detecting PI animals. 18 Thus, use of the PCR 
assay of somatic cells of bulk tank milk to detect acutely 
infected animals has limitations. Using PCR in an ex
perimental acute infection of a cow, BVDV RNA was only 
detected from days 6 to 10 post-inoculation.34 

Identifying and Removing PI Carrier Cattle 
from the Herd 

Diagnostic tests for detection of PI animals 
Three laboratory diagnostic tests are typically 

available to identify and remove PI animals from beef 
or dairy cattle herds: 1) virus isolation (VI) test, 2) im
munohistochemistry (IHC), and 3) PCR assay. Each test 
has inherent advantages and limitations (Table 1) which 
help guide selection for a strategic testing program. 

The VI test is available in two laboratory formats. 
The standard (macro) VI test-the most widely used and 

reliable BVDV diagnostic test8
•
29-is typically used as a 

standard to compare the sensitivity and specificity of 
other tests. The procedure is labor-intensive, which is 
a major drawback. It is impractical for laboratory per
sonnel to efficiently test large numbers of samples, mak
ing it less suitable for a large herd. The test can, however, 
be used for testing a limited number of samples. The 
standard VI test may be used to test washed mono
nuclear cell preparations (buffy coats) from blood 
samples collected in tubes with anticoagulants. Use of 
that specimen avoids interference from antibodies, 
which reduce test sensitivity. 

An alternative VI test format is the immunoper
oxidase microtiter plate VI assay. 1

•35 This test, which is 
relatively sensitive and specific, is designed to efficiently 
test large numbers of samples. It uses blood serum, and 
is practical for herd screening programs. Presence of 
maternal antibodies may affect the ability to isolate 
BVDV from the serum of younger PI cattle,8

•
29 so blood 

is collected for VI after the calves reach 2 months of age 
when maternal antibody titers have declined. 

Table 1. Diagnostic laboratory tests for detection of PI carrier cattle 

Test 

Serological tests 

Standard virus 
isolation (VI) 

Imm unoperoxidase 
microtiter plate assay 
(Virus isolation) 

Immunohisto
chemistry 
(IHC) test 

Polymerase chain 
reaction (PCR) test 
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Specimen 

Serum 

Serum 
(2+ months) 

Blood 
(Any age) 

Serum 
(2+ months) 

Skin biopsy 
(Ear notch) 

Bulk-tank 
milk; serum or 
whole blood. 

Advantages 

Practical method for 
testing large numbers of 
of samples . 

High specificity 

Practical for 
testing large numbers 
of samples. Herd test. 

Practical for testing 
large numbers of 
samples. Test sensitivity 
not affected by presence 
of antibody. Useful in 
any age group of cattle. 
Biopsy sample may be 
saved for future testing. 

High sensitivity. Test 
sensitivity unaltered 
by presence of antibody. 

Limitations 

Requires modification 
of herd vaccination 
program 

Not practical 
for testing large 
numbers of samples. 
Presence of antibodies 
may interfere with 
test sensitivity when 
testing serum. 

Presence of maternal 
antibody may interfere 
with test sensitivity 
when testing serum. 

Biopsy requirement. 

Limited availability 
of test. False positive 
tests may occur. 
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The second diagnostic test to screen for PI carrier 
cattle is IHC.9•

38 Skin biopsies (ear notches) are collected 
for testing from any age animal, fixed in formalin and sub
mitted to the diagnostic laboratory. The fixed skin biop
sies are sectioned, stained and examined for BVDV antigen. 
Preliminary results of comparative evaluations ofIHC and 
VI show good correlation in test sensitivity and specificity 
between IHC and VI for detection of PI carrier animals.9 

Sensitivity of IHC is unaffected by the presence of mater
nal antibody so calves of any age, including newborn calves, 
may be tested. Since IHC testing service is not available 
from all diagnostic laboratories, availability of this test 
may be limited in certain areas. 

The third diagnostic laboratory test to screen a 
herd for presence ofBVDV PI carrier cattle is the PCR 
assay for BVDV RNA. 18

•
34 The PCR may be used to test 

individual animals using serum or whole blood samples, 
or to test whole herds by using pooled samples, such as 
bulk-tank milk or pooled serum samples. The BVDV 
PCR test is not universally available from all diagnos
tic laboratories. The test is highly sensitive, which was 
recently confirmed in a bulk-tank milk assay report in 
which 1 PI animal was detected in a herd of 162 lactat
ing animals. 18 A potential complication with the PCR 
assay is lack of test specificity, resulting in false posi
tive test results. This problem may occur sporadically 
because of non-specific reactions with contaminating 
viral RNA (unpublished observation). Therefore, it is 
generally advisable to confirm positive BVDV PCR as
say results with VI tests. 

Herd testing strategies to identify PI cattle 
Comprehensive strategies for testing and eliminat

ing BVDV carrier cattle from beef and dairy herds are 
outlined in Figures 2 and 3. The greatest proportion of 
PI animals in BVDV-infected herds are calves less than 
6 months of age;25 therefore, PI carriers in a herd may 
be more efficiently identified in the early phases of the 
testing program by targeting calves rather than dams. 
Testing of young animals also has the advantage of de
termining if recent infection has occurred in the herd.30 

This strategy allows the testing program to be subdi
vided into phases rather than simultaneously testing 
all animals in a herd. 

Initially, calves are tested as a follow-up to infor
mation about the PI status of the calves and their dams. 
Since PI dams always give birth to PI calves, testing 
calves for PI by VI or IHC may provide diagnostic infor
mation about that calf's dam without actually sampling 
and testing the dam (the dam of a PI-negative calf is 
not PI, while the dam of a PI calf may be PI). Dams of 
calves identified as PI must then be tested to determine 
their PI status. 

A complication of centering the testing on the calf 
population in dairy herds is that bull calves may not be 
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available for testing by VI at 2 months of age when co
lostral antibody titers have declined. Alternatively, skin 
biopsies for IHC testing, or pre-colostral serum samples 
obtained at birth, could be used. 

Persistently infected cattle may die young or be 
culled for reduced growth and performance. Because of 
this attrition, few PI cattle are expected in the breeding 
herd. Nevertheless, some PI cattle perform nor
mally14·24·29 or well enough to be retained in the adult 
breeding herd, so it is important to use laboratory test

I• 

ing to identify PI cattle from all age groups. Brief expo
sure of the herd to PI animals of any age presents a 
significant risk of exposure resulting in acute BVDV 
infection. The presence of even a single PI animal jeop
ardizes the effectiveness of a BVDV biosecurity program; 
therefore, a testing strategy to identify all PI carrier 
cattle in a herd is mandatory. All cattle in the herd are 
tested (note that unborn PI calves would not be detected; o i-+, , 

therefore, newborn calves must be tested at birth). 37 Cd, 
The PCR assay of the somatic cells of bulk-tank ~ , 

milk has been used to screen for evidence of BVDV PI ~ · · 
carriers in the lactating herd. 18•

34 This diagnostic ap- ~' 
proach is less expensive than testing individuals, but ~ ' 

::t. ' has limitations as previously discussed. ~ 
Because young calves in the herd are the most o· · 

~ ' 

likely source of virus exposure for pregnant cattle, time- ~ : 
liness of testing and removal of PI cattle is important to 

0 
prevent exposure of unborn fetuses to BVDV. Empha- ~ 

sis must be placed on testing and removing PI calves ~ 
~ 

from the breeding herd before they have an opportunity g 
to transmit BVDV to pregnant cattle and expose fetuses ~ 

to infection. In typical beef herds, testing and removing 
PI calves must be completed before the breeding season 
begins to prevent contacts of PI calves with pregnant 
cows. Testing each calf in the current calf crop does 
this. Replacement heifers, open cows, bulls, and dams 
of any positive calves also are tested. Serums from cattle 
greater than 2 months old or skin biopsies from cattle 
of any age, including newborn calves, are tested. Cattle 
in dairies can be segregated by age to prevent contact 
between pregnant cattle and young calves until PI test-
ing of the calves is completed. 

When diagnostic testing for PI cattle is done in a 
herd to determine the source of herd infections following 
occurrence of clinical disease caused by BVDV, and PI 
carriers are not identified after whole-herd testing, then 
other sources of infection should be considered. Other 
potential sources of BVDV infections in a herd include 
the presence of acutely infected cattle25·33 or exposure to 
acutely-infected or PI cattle in neighboring herds with 
fence-line contact. Acute BVDV infections of calves are 
common when colostral immunity wanes, such as late 
summer or fall in traditional spring-calving beef herds. 
Thus, acutely infected calves in contact with susceptible 
pregnant cows may be sources of fetal infection. 
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Test all bulls, cattle without calves, and calves to identify 
PI carriers 

-Conduct tests at least 2 weeks 
before the beginning of breeding season 

Animals that test negative 
-indicate PI-free status 

Animals that test positive* 

Retain bulls and 
other cattle without 
calves in herd 

Retain negative calves 
and their dams in herd 

Bulls and other cattle 
Calves that test positive 

Remove calves and their 
dams from breeding herd 
before beginning breeding 

without calves that 
test positive* 

+ 
Sell PI animals 
for slaughter only 

Sell for slaughter only Test dams 

Cows that test negative 
-indicates cow is PI-free 
-PI calf is result of an 
acute BVDV infection 

Return cow to breeding herd 
after weaning calf and 
selling calf for slaughter onl 

Cows that test positive* 

Sell PI animals 
for slaughter only 

Figure 2. Flow chart for testing a beef herd, pre breeding, to detect and eliminate BVDV PI carrier cattle. 
*After 30 days retest animals that test positive to confirm PI status. Animals that test negative in second test 
indicates that they were transiently infected when initially tested and therefore are non-PI. 

Preventing New BVDV Exposure from 
Occurring in the BVDV-free Herd 

Probability of re-exposure of a BVDV-free herd to BVDV 
infection after completion of a PI carrier testing and removal 
program must be considered and carefully weighed before 
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committing to the financial and management challenges im
posed by an extensive BVDV testing program. BVDV infec
tion may be introduced into a herd through contact with cattle 
from other herds (e.g. commingling on range, fence-line con
tact, purchased additions), or from herd additions born PI 
because of acute BVDV infection during gestation.37 
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Test herd for 
presence of PI carrier cattle 

Test bulk tank milk 
Test individual nonlactating 
animals in a herd 

Negative 
-indica 
of cow 

test* 
tes PI-free status Positive test** Animals that test negati ve 

us 
Animals that test positive** 

s in lactating herd 

• 
ws in herd Retain co 

-no res trictions 

• Test individual lactating cows 
Test dry cows 
Test replacement heifers 
Test calves 

-indicates PI-free stat 

• 
Retain in herd 

Sell PI animals 
for slaughter only 

Test all other cattle present in herd 

I 
♦ • 

Cows that test negative 
Cattle that test positive** -indicates PI-free status 

Return animals to herd 
Sell PI animals 
for slaughter only 

Figure 3. Flow chart for testing a dairy herd to detect and eliminate BVDV PI carrier cattle. 
*A bulk tank milk sample may yield false negative results if 1) no shedding in the milk, 2) shedding virus in milk 
below detectable levels, 3) virus RNA destroyed in milk, or 4) there are PCR inhibitors present. 
** After 30 days retest animals that test positive to confirm PI status. Animals that test negative in second test 
indicates that they were transiently infected when initially tested, and therefore are non-Pl. 

Biosecurity against BVDV cannot be assured in 
a herd if cattle are allowed to commingle or have fence
line contact with herds of unknown BVDV status. A 
BVDV biosecurity program requires that all pur
chased cattle be tested for PI status by virus isola
tion, or originate directly from herds that can 
document extreme unlikelihood of BVDV infection due 
to a strict biosecurity program. Purchased additions 
to the herd should be isolated and tested before mix
ing with the herd to avoid introduction of transiently 
infected animals. 4•

17 
•
37 

20 

It is strongly recommended that bred heifers 
not be purchased from outside sources and added 
to the BVDV-free herd. Purchasing tested, nonpreg
nant replacement heifers presents less risk than 
buying tested pregnant females. 36 If tested, preg
nant cattle are purchased, then the offspring of 
those animals must also be tested to confirm their 
BVDV PI-free status before being introduced into 
the herd. 37 Calves born on the farm also have po
tential to be PI, and should be tested each year by 
VI or IHC. 
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Table 2. BVDV biosecurity program for beef herds 

Objective 

Screening the beef herd for cattle with 
active acute or persistent BVDV infections 

Identifying and removing BVDV 
persistently-infected (PI) cattle from 
the beef herd 

Preventing new BVDV exposure in 
the BVDV-free herd 

Approach 

BVDV serology of a subset of calves at 6 months of age, 
non-vaccinated and commingled with herdmates. 

Test most recent calf crop by: 
1) Virus isolation (VI) from serum of all calves >2 months old, 
and/or 
2) Immunohistochemistry (IHC) of skin biopsy (ear notch) of all 
calves, replacement heifers, cows without calves and bulls. 
Test the dams of all test-positive calves. 

Prevent commingling with other herds. 
Prevent fence-line contact with other herds. 
Test all calves born on the farm, at birth (IHC), or >2 months 
of age (VI). 
Test all dams of PI calves. 
Test all dams that have had reproductive failures. 
Purchase replacement animals from a herd with a BVDV biosecurity 
program or test all purchased animals, including bulls, prior to 
arrival for PI status (VI or IHC). 
Isolate and acclimate all animals for 30 days prior to introducing 
them into the herd. 
Conduct annual herd screening tests as described above. 

Table 3. BVDV biosecurity program for dairy herds 

Objective Approach 

Screening the dairy herd for 
cattle with active acute or 
persistent BVD infections 

Identifying and removing BVDV 
persistently-infected (PI) cattle 
from the dairy herd 

Preventing new BVDV exposure 
from occurring in the BVDV-free 
dairy herd 

JANUARY, 2000 

Check lactating herd by testing for evidence of virus in bulk tank 
milk (PCR), and/or screen the balance of animals in the herd by 
conducting BVDV serological tests on a subset of cows or calves 
6 months of age, non-vaccinated and commingled with herdmates. 

Virus isolation from serum or IHC of skin biopsies from all calves, 
replacement heifers, bulls, and dry cows. If the bulk-tank tests 
positive with PCR, test individual cows in the lactating herd, 
dry cows, replacement heifers, and calves by VI or IHC. Retest 
animals that test positive to confirm PI status. Sell all cattle 
confirmed PI for slaughter. 

Prevent commingling with other herds. 
Prevent fence-line contact with animals from other herds. 
Test all calves born on the farm, at birth (IHC), or >2 months of 
age (VI). Test dams of PI calves. 
Purchase replacement animals directly from herds with a long
standing active BVDV biosecurity program. Or test all 
purchased animals prior to arrival for PI (VI or IHC.) 
Isolate and acclimate all purchased animals for 30 days prior to 
introducing them into the herd. Conduct annual herd screening 
tests for PI and/or acutely infected animals. 
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Purebred breeders must test all animals in their 
herd, promptly culling PI animals and selling them for 
slaughter only. Producers of seedstock should offer only 
test-negative animals for sale. This is essential to pro
tect the reputation of the seedstock producer for future 
sales, as well as preserve the health status of the buyer's 
herd. Biosecurity programs for BVDV in beef and dairy 
herds are summarized in Tables 2 and 3. 

References 

1. Afshar A, Dulac GC, Dubuc C, et al: Comparative evaluation of the 
fluorescent antibody test and microtiter immunoperoxidase assay for 
detection of bovine viral diarrhea virus from bull semen. Can J Vet 
Res 55:91-93, 1991. 
2. Baker JC: Bovine viral diarrhea virus: A Review. JAVMA 19:(11) 
1449-1458, 1987. 
3. Baker JC: Clinical aspects of bovine virus diarrhoea virus infec
tion. Rev Sci Tech Off Int Epiz 9:(1) 25-41, 1990. 
4. Bitsch V, Ronsholt L: Control of bovine viral diarrhea virus infec
tion without vaccines. Vet Clin North Am: Food Ani Pract 11:(3) 627-
641, 1995. 
5. Bielefeldt-Ohmann H: The pathologies of bovine viral diarrhea vi
rus infection. Vet Clin North Am: FoodAni Pract 11:(3) 447-476, 1995. 
6. Bolin SR, McClurkinAW, Cutlip RC: Severe clinical disease in cattle 
persistently infected with noncytopathic bovine viral diarrhea virus 
by super-infection with cytopathic bovine viral diarrhea virus. J Vet 
Res 46:573-576, 1998. 
7. Brock, KV, Grooms DL, Ridpath J, Bolin SR: Changes in levels of 
viremia in cattle persistently infected with bovine viral diarrhea vi
rus. J Vet Diagn Invest. 10:22-26, 1998. 
8. Brock KV: Diagnosis of bovine viral diarrhea virus infections. Vet 
Clin N Am: Food Ani Pract 11:549-560, 1995. 
9. Brodersen BW, Smith DR, White AK, Steffen DJ, Kelling CL, 
Schmitz JA, Grotelelueschen DM, Rogers DG, Doster AR: Validation 
of immunohistochemistry on skin biopsies to identify cattle persis
tently infected with bovine viral diarrhea virus. Proc Conf Res Work
ers in Ani Dis, 1999. 
10. Brodersen BW, Kelling CL: Effect of experimentally induced con
current bovine respiratory syncytial virus and bovine viral diarrhea 
virus infection on respiratory and enteric diseases in calves. Am J of 
Vet Res 59:1423-1430, 1998. 
11. Brown TT, DeLahunta A, Scott FW, Kahus RF, McEntee K, 
Gillespie JM: Virus induced congenital abnormalities of the bovine 
fetus. Histopathology of cerebellar degeneration (hypoplasia) induced 
by the virus of bovine viral diarrhea-mucosa! disease. Cornell Vet 
63:561-578, 1974. 
12. Brownlie J, Clarke MC, Howard CJ: Experimental production of 
fatal mucosa! disease in cattle. Vet Record 114:535-536, 1984. 
13. Collins ME, Desport M, Brownlie J: Bovine viral diarrhea 
quasispecies during persistent infection. Virol 259:85-98, 1999. 
14. Coria MF, McClunkin AW: Specific immune tolerance in an ap
parently healthy bull persistently infected with BVD Virus. J Am Vet 
Med Assoc 172:449-451, 1978. 
15. Cortese VS, Grooms DL, Ellis J, Bolin SR et al: Protection of preg
nant cattle and their fetuses against infection with bovine viral diar
rhea virus type 1 by use of a modified-live virus vaccine. Am J Vet Res 
59:1409-1413, 1998. 
16. Dean HJ, Leyh R: Cross-protective efficacy of a bovine viral diar
rhea virus (BVDV) type 1 vaccine against BVDV type 2 challenge. 
Vaccine 17:1117-1124, 1999. 
17. de Verdier Klingenberg K: Incidence of diarrhea among calves 
after strict closure and eradication of bovine viral diarrhea virus in
fection in a dairy herd. JAVMA, 214:(12) 1824-1828, 1999. 
18. Drew TW, Yapp F, Paton DJ: The detection of bovine viral diar
rhoea virus in bulk milk samples by the use ofa single-tube RT-PCR. 
Vet Microbiol 64:145-154, 1999. 

22 

19. Edwards S, Wood L, Brockman S, Ibata G: Clinical and virologi
cal observations of a mucosal disease outbreak with persistently-in
fected seropositive survivors. Arch Virol 3:125-132, 1991. 
20. Dubovi EJ: Fetal infection may not be preventable with BVDV 
vaccines. Comp Immun Microbiol Infect Dis 15:155-162, 1992. 
21. Ellsworth MA, Kelling CL, Dickinson EO, Cravens RL, Eide EL: 
Fetal infection following intravenous bovine viral diarrhea virus chal
lenge of vaccinated and nonvaccinated dams. ConfofRes Workers in 
Ani Dis, Abstract Papers, 1993. 
22. Fredriksen B, Sandvik T, Loken T, Odegaard SA: Level and dura
tion of serum antibodies in cattle infected experimentally and natu
rally with bovine virus diarrhoea virus. Vet Record 144:111-114, 1999. 
23. Grooms DL, Brock KV, Ward LA: Detection of bovine viral diar
rhea virus in the ovaries of cattle acutely infected with bovine viral 
diarrhea virus . J Vet Diagn Invest 10:125-129, 1998. 
24. Holland RE, Bezek DM, Sprecher DJ, Patterson JS, Steficek BA, 
Trapp AL: Investigation of an epizootic of bovine viral diarrhea virus 
infection in calves. J Am Vet Med Assoc 202:(11) 1849-1854, 1993. 
25. Houe H: Age distribution of animals persistently infected with 
bovine virus diarrhea virus (BVDV) in twenty-two Danish dairy herds. 
Can J Vet Res 56:194-198, 1992. 
26. Houe H: Epidemiological features and economical importance of 
bovine virus diarrhoea virus (BVDV) infections. Vet Microbiol 64:89-
107, 1999. 
27. Houe H: Serological analysis of a small herd sample to predict 
presence or absence of animals persistently infected with bovine viral 
diarrhoea virus (BVDV) in dairy herds. Res Vet Sci 53:320-323, 1992. 
28. Houe H, Baker JC, Maes RK, Rueff PL, Lloyd JW: Application of 
antibody titers against bovine viral diarrhea virus (BVDV) as a mea
sure to detect herds with cattle persistently infected with BVDV. J 
Vet Diagn Invest 7:327-332, 1995. 
29. Kelling CL, Stine LC, Rump KK, Parker RE et al: Investigation 
of bovine viral diarrhea virus infections in a range beef cattle herd. J 
Am Vet Med Assoc 197:589-593, 1990. 
30. Lindberg ALE, Alenius S: Principles for eradication of bovine vi
ral diarrhoea virus (BVDV) infections in cattle populations . Vet 
Microbiol 64:197-222, 1999. 
31. McClurkin AW, Littledike ET, Cutlip RC, Frank GH, Coria MF, 
Bohs SR: Production of cattle immunotolerant to bovine viral diar
rhea virus. Can J Comp Med 48:156-181, 1984. 
32. Moennig V, Liess B: Pathogenesis of intrauterine infections with 
bovine viral diarrhea virus. Vet Clinics of North Am : Food Ani Prac 
11:477-487, 1995. 
33. Moerman A, Straver PJ, de Jong MCM, Quak J, Baanvinger TH, 
van Oirschot JT: A long term epidemiological study of bovine viral 
diarrhoea infections in a large herd of dairy cattle. Vet Record 132:622-
626, 1993. 
34. Radwan GS, Brock KV, Hogan JS, Smith KL: Development of a 
PCR amplification assay as a screening test using bulk milk samples 
for identifying dairy herds infected with bovine viral diarrhea virus. 
Vet. Microbiol. 44:77-91, 1995. 
35. Saliki JT, Fulton RW, Hull SR, Dubovi EJ: Microtiter virus isola
tion and enzyme immunoassays for detection of bovine viral diarrhea 
virus in cattle serum. J Clin Micorbiol. 35:(4) 803-807, 1997. 
36. Sandvik T: Laboratory diagnostic investigations for bovine viral 
diarrhoea virus infections in cattle. Vet Microbiol 64 :123-124, 1999. 
37 . Synge BA, Clark AM, MoarJAE, Nicolson JT, Nettleton PF, Her
ring JA: The control of bovine virus diarrhoea virus in Shetland. Vet 
Microbiol 64:223-229, 1999. 
38. Thur B, Zlinszky K, Ehrensperger F: Immunohistochemical de
tection of bovine viral diarrhea virus in skin biopsies: a reliable and 
fast diagnostic tool. J Vet Med 43:163-166, 1996. 
39. Van Campen H, Huzurbazar S, Edwards J, Cavender JL: Distri
bution of antibody titers to bovine viral diarrhea virus in infected, 
exposed, and uninfected beef cattle. J Vet Diagn Invest 10: 183-186, 
1998. 
40. Van Oirschot JT, Bruschke CJM, van Rijn PA: Vaccination of cattle 
against bovine viral diarrhoea. Vet Microbiol 64:169-183, 1999. 
41. Woodard LF: BVD virus associated with outbreaks of abortion, 
stillbirths, and weak calves. Vet Med 89:379-384, 1994. 

THE BOVINE PRACTITIONER-VOL. 34, NO. 1 


	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028

