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Bovine Leukemia Virus 
The Silent Thief



BLV Group at MSU

• Faculty
– Paul Bartlett - Todd Byrem
– Paul Coussens - Casey Droscha
– Ron Erskine - Lorraine Sordillo
– Phil Durst - Dan Grooms

• Graduate Students
– Oscar Benitez - Vickie Ruggiero
– Meredith Frie - Rebecca LaDronka
– Holden Hutchinson
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Bovine Leukosis:

• Bovine Leukosis or Enzootic bovine leukemia 
(The disease) 

• Bovine Leukemia Virus (BLV) (The agent)

– RNA (retro) virus 

– Infects lymphocytes 

– Integrates into host DNA- provirus 

SM Rodriguez, et al., Viruses, (3): 2011



Bovine Leukemia Virus

• 70% of BLV positive cattle = asymptomatic 
carriers

– “Normal” lymphocyte counts

– No clinical signs

– Detection by anti-BLV antibodies in serum or milk

– Older cattle more likely positive

JF Ferrer et al.,  Ann Rech Vet 1978



Bovine Leukemia Virus

• 30% of BLV + cattle = persistent lymphocytotic
(PL)

– Proliferation of B lymphocytes

• 5% of BLV positive cattle = lymphosarcoma

JF Ferrer et al.,  Ann Rech Vet 1978



BLV Prevalence in the U.S. 
Cow Prevalence in U.S. herds (Ott, 2003) :

• 1975 – < 10% of dairy cows infected

• 1988 – about 28% of dairy cows infected

• 1996 – about 41% of dairy cows infected

• Now - about 40 to 50% of all U.S. dairy cows are infected

Herd Prevalence

39% of US beef cow-calf operations

83% of US dairy operations

Source: USDA (NAHMS), USDA-APHIS, 1999; USDA-APHIS, 2008 6



Herd Level Risk- BLV
Canada- 7 Provinces 

315 herds

• 78% of herds BLV positive

– 59 herds seronegative

• 36.7% prevalence- (infected herds)
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Nekouei et al.,  Prev Vet Med, 2015



Summer 2010 Field Study

1)  Herd specific management survey from 
113 herds in Michigan that participate 
in DHIA

Avg Cows on test- 408

Min Cows on test- 113

Max Cows on test- 6,492



2) Herd BLV Profile-
10 cows - lactation 1
10 cows - lactation 2
10 cows - lactation 3
10 cows - lactation > 4
Most recently calved for each 

lactation group

Minimum of 27 cows
Maximum of 40 cows Lactation Mean

tested

1 9.5

2 9.5

3 9.3

> 4 9

Summer 2010 Field Study

Data Collection 



BLV profile by lactation
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Distribution of within-herd BLV prevalence
113 MI dairy herds:2010
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Erskine, et al., Vet Med Intl, 2012

15 herds were totally negative
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2015 -2017 U.S.  Survey

• 102 herds 

• MI, MN, WI, PA, NY, OH, ID, UT, VI, TX and NC.

• 95% herds positive

• Average within herd– 46.5 % (range: 0 – 93 %). 
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LaDronka et al Vet Med Intl, 2018



U.S. Survey: Lactation-Specific BLV 
Prevalence 
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Mean of 46.5%

LaDronka et al Vet Med Intl, 2018
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NAHMS 1996

MI  2010

National Study 2016
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Parameter Estimate Standard Error P value

Intercept 13,648 299 <.0001

BLV Profile -1,397 402 0.0008

Milking twice 

per day

-1,049 186 < 0.0001

SCC -5.38 1.36 0.0001

R2 = 0.375; n=104 herds

2010 Michigan
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Follow-up study

• 3,849 Holsteins in 112 Michigan herds 

• Average of 597 days 

• Compared BLV-positive to BLV-negative herd mates.
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First lactation cattle did NOT show a significant 
milk production loss associated with BLV

• If First Lactation excluded-

• BLV-positive 177.3 kg (1.5%) lower than BLV-

negative 

• High positive (ELISA) 499.1kg (4.3%) less than 

BLV-negative cows.
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BLV ELISA Milk Test category and cow longevity

OD category % of 
cows

Likelihood of leaving 
their herd

<0.1  (neg) 66.2% -

0.1-0.24 (low pos) 10.6% 8%

0.25-0.5 (med pos) 13.6% 25%

≥0.5 (high pos) 9.6% 40%

P < .0001
Compared to the BLV-negative cows:

•The low positives were 8% more likely to leave (die or 
cull) the herd
•The medium positives were 25% more likely to leave
•The high positives were 40% more likely to leave
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BLV and Immune Dysfunction

• B lymphocytes

– Increased Proliferation

– Decreased Apoptosis

• CD4+ Lymphocytes (Helper)

– Decreased mitogen-induced 

proliferation

– Alters cytokine expression 

– Increased Apoptosis

• T-cell “exhaustion”



Decreased response to vaccination J5 E coli  IgG2

The Experiment that first got our attention
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BLV-infected cattle showed a reduced response 
to the J5 vaccine



Bovi-Shield  Gold FP5 L5 HB
40 Holstein Cows

Serology 7, 14 ,28 days

• BLV +

– Decreased IgM

• L. hardjo

• L. Pomona

• BHV-1

– Decreased IgG2

• BHV-1

– Decreased MHC-II expression – B-cells

Frie et al, Vet Imm Immunopath 2016 182:125
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BLV impact on infections with other pathogens?

MAP

0-4 months

Macrophage

Killing and effector
cell activation 

IL-10, anti-MAP Ig

IFN-γ

Treg cells

(CD4+, CD25+, 
FoxP3+

Chronic 
MAP 

infection

Coussens, et al., Comp Immun Micro Infect Dis, 2012

BLV

X



BLV Summary

• Prevalence 35 to 50 % in many herds

• Reduces milk production

• Decreases Longevity 

• Immune Dysfunction
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Phase 1:  Using management to reduce BLV 
prevalence

• 2010 Michigan Study

• Interviews 113 herds
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Erskine et al 2012 J Dairy Res. 79:445.



Bovine Leukemia Virus
Transmission

• Virus unstable in environment

• Horizontal: transfer of infected cells
– Any secretion, hematogenous (blood) 

• Needles, palpations, tattoos, dehorning, etc

• Biting insects

• In utero (4-18%)- PL cows greater risk

• Milk, colostrum - ?????

• Feed bunks- ???



Natural Breeding (continued)
2009 and 2012

• Breeding soundness exams 
and BLV serology

• 363 Michigan beef bulls – 113 
herds

• Prevalence nearly 0% 
– Young bulls before breeding age.

• BLV prevalence 66% in bulls 5+ 
years 

• Natural breeding transmission.

27

Zalucha et al  2013.  Clin. Therio. 5:451



Herd Level Risk- BLV
Canada- 7 Provinces 

315 herds

• Clinical lymphoma

• Purchased animals last 5 years

• Rectal sleeves NOT in western provinces
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Nekouei et al.,  Prev Vet Med, 2015



BLV control by test and removal of infectious 

cows
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Why?

• Lymphocytosis = more virus (Infective cells) per volume 
volume

• Proviral load (PVL)
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Super Shedder Trial
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Summary: Culling based on super-
shedder/lymphocytosis

• 70% BLV cows are aleukemic

• Cull and/or segregate cows

– Infectious to herdmates

– Immune dysfunction
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Where to start?

• Herd profile 

• BLV ELISA test on the milk from 40 cows

– Bulk Tank

• Low prevalence –

– Segregate / cull positive cows (high lymph- CBC/diff) 

• High prevalence  

– Management changes before eradication 

– Test for Super Shedders and cull

• Purchase from BLV negative herds
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Bulk Tank Milk ? 

Maritime Provinces 

• 623 herds 

– 3 BT ELISA

• 90 herds

– 4th BT ELISA 

– 6111 cows tested 91% herds BLV

– 30.4% prevalence- (within herd) 
• Range  0 to 94%
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Nekouei et al.,  Prev Vet Med, 2015



Bulk Tank Milk ? 

Maritime Provinces 

ELISA R2

BT 4 0.69

Mean BT 3 & 4 0.75

Mean BT 2, 3 & 4 0.78

All BT 0.82
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Nekouei et al.,  Prev Vet Med, 2015



For references and more information, please see our website at 

WWW.BLVUSA.com

This material is based on work 
supported by the United States 
Department of Agriculture and the 
National Institute of Food and 
Agriculture award numbers 2014-
67015-21632 and 2014-68004-21881.



Gracias, Juan Valdez!


