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Hind sight is...

Blind sided by leukosis

If a tree falls
in the woods...

~Todd Byrem, Ph. D, Director, AntelBio

Milk WatchMilk Watch
In the ýeld of cow health and productivity, one of the biggest unknowns is bovine leukosis. 

Leukosis is caused by a virus that infects the white blood cells of the animalôs immune system,
inserting its genes into the cowôs genome and commandeering the genetic machinery to support
replication.  While the immune system may initially be able to keep the virus at bay, once installed
into the animalsô immune system, the virus is able to resist veterinary medications and vaccination
protocols.

This process not only enables the virus to become a lifelong resident of the host, but may 
have secured its position in the national dairy herd as well.  Whereas some countries chose early 
to eradicate this insidious disease while prevalence was low, the subtle nature of leukosis infec-
tion has led others to largely ignore its propagation.  Unfortunately, the United States falls in the
latter category.  In the 1996 NAHMS Dairy Study, the prevalence of leukosis was estimated at 48
percent and all indications are, that today, this number has grown substantially over the last ten
years.  What are the potential consequences when over half of our dairy population is playing host
to bovine leukosis virus?

Unlike the clinical manifestation of BVD and Johneôs, the consequences of leukosis infection
are not as obvious and costs are typically less direct.  Rather than overwhelming its host, leukosis
avoids disabling the critical systems of bovine physiology, ensuring the host survives for continual
rounds of viral production and dissemination.  One need only look at the exceptional productivity 
of U.S. dairy cows in the face of such high leukosis prevalence rates to show that on the surface,
subclinical infection has only a marginal effect on productivity.  Its effect is measurable however,
with several studies quantifying direct losses in milk production, replacements, and salvage value
due to leukosis.

The chart below was adapted from the 1996 NAHMS Dairy Study and shows the reduction in
annual value of production associated with increasing herd prevalence of leukosis.

The data show that for every ten percentage point increase in herd prevalence, the annual
value of production drops $25 per cow.  This is
an often cited ýgure used in conducting cost/
beneýt analyses for leukosis control programs,
which generally pay for themselves, but rarely 
yield the best return on similar investments.
The apparent lack of tangible returns makes it
particularly difýcult for producers to prioritize
leukosis testing and management on the basis of 
direct production decreases alone.

The real consequences of such high preva-
lence of leukosis infection however, are more
likely manifest in things that are not so measur-
able.  Can the immune system truly function
properly when its equipment and reserves have
been commandeered to produce viruses rather than ýght infection?  More recent studies on signal-
ing pathways used by the immune system have shown leukosis infection causes ñdysregulationò
or interruptions in the biological communication that coordinates protective immune responses. 
The U.S. dairy industry spends billions of dollars annually on the treatment of, and vaccination
for disease. What proportion of this is necessary because of altered immune function that enables
other health problems to take hold?  Even more difýcult to estimate is the effect of leukosis on the
ultimate success of other vaccination programs, preventing them from performing as indicated.

Involuntary culling still represents the lionôs share of turnover and the fact that leukosis could
affect the incidence of other diseases and the effectiveness of vaccination protocols is very probable

The prevalence of leukosis 
was estimated at 48 percent 
in 1996 and all indications 
are this number has grown 
substantially over the last 
ten years. 



It ain’t over til...
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What are the consequences when 

half of the  dairy population is 

host to bovine leukosis?

considering the target of infection ï the immune system.  As new technology enables researchers 
to examine, more directly, the effect of leukosis on molecular mechanisms of immunity, these sec-
ondary effects will be more clearly deýned.  Of course the question then becomes, how to deal with 
a dairy herd with so much leukosis.

 Though it may be tempting to continue to move leukosis to the bottom of the herd manage-
ment to-do list, there is some good news. Unlike Johneôs, animals infected with leukosis make 
large quantities of antibodies and do so very soon after infection.  These antibodies are easily de-
tected in milk or serum by ELISA, which makes these tests nearly 100 percent accurate.  On milk 
samples obtained through DHI, the ELISA enables producers to quickly and conveniently identify 
the positive and negative animals in their herds.

 In low prevalence herds, infected animals can be sorted or culled to remove the threat of 
transmission.  While the exorbitantly high prevalence of leukosis in the U.S. dairy population 
eliminates an expedient eradication process in most herds, the same relatively simple test and cull 
strategy can be applied to selected groups within the herd to, over time, obtain leukosis-free status.

 Management practices to control and eventually eliminate transmission of leukosis, minimize 
the transference of white blood cells from infected animals to non-infected animals.  Some of the 
more practical recommendations include using single-use or disinfected instruments that come in 
contact with blood (e.g., needles, dehorners, breeding sleeves), feeding colostrum or whole milk 
from test negative animals and avoiding overcrowded housing conditions.  Extra care for test nega-
tive cows will greatly reduce the chance of infection.  Even in this test and manage scenario, up 
to 5 percent of the negative cows will become infected annually. A careful analysis of the age and 
timing of new leukosis cases can identify the prominent mode of transmission in the dairy herd.  
Even though it may be impractical to completely eliminate transmission in high prevalence herds, 
focusing on the major routes of transmission will yield signiýcant and sustainable progress and 
will eventually lead to tangible reductions in leukosis prevalence.

 The problem may at ýrst seem insurmountable, but simple changes in course will gradually 
reverse the direction of leukosis.  To ýnd out where to start on a testing and control program con-
tact AntelBio at 800.631.3510.


