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Abstract
Bovine respiratory disease (BRD) is a worldwide health concern and is the number one disease of stocker,
backgrounder, and feedlot cattle in North America. In feedlots in the USA, BRD accounts for 70–80% of
all feedlot morbidity and 40–50% of all mortality. In 2011, the US Department of Agriculture’s National
Animal Health Monitoring System conducted a feedlot study that showed 16.2% of all feedlot cattle were
treated for BRD. It is universally accepted that this number is distressingly high and that our industry has
the tools available to reduce the incidence of BRD.
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Bovine respiratory disease

Bovine respiratory disease (BRD) is a disease of the lower respir-
atory tract of cattle that is multifactorial in origin and results in
bronchopneumonia. Typical viral pathogens are: infectious bovine
rhinotracheitis virus, bovine viral diarrhea virus (BVDV), parai-
nfluenza type 3 virus, and bovine respiratory syncytial virus;
while bacteria include: Mannheimia haemolytica, Pasteurella multocida,
Histophilus somni, and Mycoplasma bovis. There may be other patho-
gens involved, but these are the most cited (Cusack et al., 2003).

Risk factors for BRD include: weaning, surgical procedures at
or near weaning, lack of immunity via vaccine or natural ex-
posure, changes in diet – especially abrupt changes to a high
starch diet, pooling of cattle from many sources, continuous
additions of cattle to the pen, purchasing from salebarns, trans-
portation, dusty conditions, parasitism, concurrent diseases, and
weather extremes (Taylor et al., 2010a, b). Exposure to patho-
gens from other cattle is frequently mentioned as a risk factor
and the viral pathogens listed above are highly contagious, but
this is not true for all of the bacteria. Recent work by Timsit
et al. (2013) and Taylor (personal communication, 2014) indicate
that during BRD episodes, disease due to M. haemolytica and
P. multocida is not primarily due to the spread of a single virulent
clone among cattle and highlights the importance of predispos-
ing factors, such as viral infections, shipping, and comingling
that enable the resident flora to overcome the cattle’s immune

system. In these studies, the bacteria recovered were for the
most part resident flora of the calves’ retropharyngeal lymph
nodes and tonsil.
When a calf succumbs to BRD it is most likely due to an ac-

cumulation of errors earlier in life. One or numerous ‘stressors’
listed above results in a compromised immune system that may
or may not have been adequately protected from viral and/or
bacterial challenge by vaccination and/or natural challenge.
The immune system is overwhelmed, the resident bacterial nor-
mal flora invades the lung and sickness occurs.
Programs such as the preconditioning of calves – weaning

calves at the farm of origin and feeding for a minimum of 30
days (45 days or more is highly recommended), vaccinating
against BRD pathogens, training calves to eat from a bunk
and drink from a tank, deworming and performing all surgeries
well ahead of weaning – have shown to dramatically decrease
morbidity and mortality if calves are shipped to a feedlot that
purchases most/all preconditioned calves (Cravey, 1996;
Taylor et al., 2010a, b). If a pen of preconditioned calves is
placed in a feedlot filled with unweaned, unvaccinated, high-risk
calves with other risk factors mentioned above, the chances are
great that the preconditioned calves will have morbidity and
mortality rates similar to the high-risk calves that are also in
the environment. Contagious viral pathogens can overwhelm
the preconditioned calf’s immune system and the cascade of
events that initiated BRD in the high-risk calves can also
cause disease in the preconditioned calves.
The vaccines available to prevent BRD continue to improve.
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BVDV, the latter of which is the most prevalent strain found in
morbid North American feedlot cattle. Current bacterins includ-
ing the most common BRD pathogens have evolved and
improved over the years similar to viral products. We have
also added ancillary treatments such as flunixin meglumine to
our protocols (National Animal Health Monitoring System,
NAHMS; USDA, 2000), but the fact remains that we have a
higher incidence of BRD in the feedlot than we had 20 years
ago. NAHMS data from 1994, 1999, and 2011 shows BRD
deaths increasing from 10.3 to 14.2 to 16.0 per 1000 head
placed (Loneragan et al., 2001). In 2011 we fed 25,747,000 cattle
in the US and 1.6% or 411,952 cattle died of BRD. Zero mor-
tality is impossible, but what is a reasonable number? Surely we
can do better than 1.6% mortality.

Edwards sums up the current state of affairs: ‘Although there
have been aggressive advances in the technology of vaccine,
antimicrobial, and anti-inflammatory agents, these products are
merely tools intended to assist in the prevention and control
of BRD. Despite these advances, morbidity and mortality
rates among feedlots have not declined. We cannot overlook
the effect that sound animal care and husbandry practices
have on the health and performance of cattle. It is highly
unlikely that control of BRD in the feedlot can be accomplished
through an on-arrival vaccination program. Therefore, the initial
effort for developing a competent immune system must be
initiated at the cow–calf level and carried through each sector
of the production chain.’ (Edwards, 2010)

Why do we have increased BRD in the feedlot?

Just as BRD is a multifactorial disease, the answer to the above
question has many facets. Our differential list of why BRD is
increasing includes: younger cattle with less immunity being
placed into the feedlot environment; increased viral exposure
due to larger numbers of cattle in the pens; more cattle moving
through multiple marketing channels; and, due to extremely high
prices, more unweaned, unvaccinated cattle being marketed.

Prevention of BRD

Metaphylaxis

Metaphylaxis, or mass medication during the incubation period
of the disease, of feedlot cattle has been a well-documented way
to decrease morbidity and mortality due to BRD in ‘high risk’
cattle. The 2011 NAHMS feedlot survey estimated that 21.3%
of all cattle entering the feedlot undergo metaphylaxis while in
2000 it was only 10.4% (NAHMS; USDA, 2000). While quite
effective, is this the complete answer? Will this satisfy the con-
sumer when we see that the number one concern of the 2011
beef audit is food safety (NCBA, 2012)? I think we need to
do even better yet.

What if McDonald’s or Wal-Mart decides not to purchase
cattle that were given antibiotics at feedlot entry instead of
using best management practices before arrival? Who among

us can defend the practice of taking unweaned, unvaccinated
calves and hauling them sometimes hundreds of miles and pla-
cing them in a new environment with hundreds of other simi-
larly naïve calves? Our cattle deserve better and we can surely
provide better care.
In the US Department of Agriculture’s NAHMS 2011

Feedlot Study, feedlot operators were asked about the import-
ance of pre-arrival management practices such as weaning at
least 4 weeks prior to shipment, use of respiratory vaccines
before or at weaning, calves castrated and dehorned at least 4
weeks prior to weaning, introduction to feedbunk, and calves
treated for external and internal parasites prior to shipping, on
the effectiveness of reducing morbidity and mortality. An aver-
age of 81.5% answered that these practices were extremely or
very effective in reducing sickness and death loss in feedlot
cattle.
When asked about the importance of having pre-arrival pro-

cessing information, 69.3% of feedlot managers said this was
‘very important’. However, when asked how often the feedlot
receives this information, only 34.7% responded ‘always’ while
56.2% responded ‘sometimes’. This is another area where we
must do better (USDA, 2013).

Preconditioning

Why are we continuing to discuss a subject that has shown
promise in preventing BRD for over 50 years? Some of the
reasons are due to initial studies that showed it was not cost-
effective for the cow–calf producer to precondition calves
before sale. Many of these studies had daily gain well below
what cattle should gain on a preconditioning ration and some
showed a much higher morbidity and mortality rate at the
farm of origin (cow–calf herd) than was seen in later trials.
Others only focused on the preconditioning ‘premium’ and
totally neglected the much larger profit made in the efficient
weight gain of newly weaned calves (Cravey, 1996). Another rea-
son not everyone agrees that preconditioning is beneficial is that
buyers of ‘cheap calves’ can at times add tremendous value to
these calves in the right circumstances. Of course, at other
times these high risk calves are the source of large financial
losses.
In 2008 it was estimated that only 33.6% of all calves mar-

keted were sold after being weaned for 32 or more days
(USDA, 2010). If we as professionals want to encourage the
production of more preconditioned calves, staging a boycott
of purchasing high risk calves would probably not work on an
industry-wide basis. We have all heard stories of feedlot clients
that have made a large profit on a group of high risk cattle
despite a high morbidity rate. A long-time cattle feeder once
told me that ‘bought right is half sold’ and I have never forgot-
ten that. Cheap calves can become highly profitable. Our goal
should be to continue to show the value of preconditioning to
our clients so they produce fewer and fewer ‘cheap calves’. In
an 11-year study of a herd in Indiana, the owner returned
$80.70/head to labor and management for preconditioning
calves for 63 days with 63% of the added profit due to
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additional weight sold. In our study, the owner’s wage for his
time spent with preconditioning/backgrounding was $54.74–
130.22 h−1 (Hilton and Olynk, 2011). It is my opinion that in-
stead of always discussing the buyer-dependent ‘preconditioning
bonus’, we need to highlight the profit from additional pounds
sold and profit per hour for the enterprise which is seller
dependent.

What do we need to do to decrease BRD incidence
in cattle?

I have broken down some ideas into three areas relating to the
impact of significantly decreasing the incidence of BRD in
North America.

Questionable impact

• Develop new BRD vaccines and/or bacterins to give at fee-
dlot entry

• Develop new and longer-acting antibiotics

Potential impact

• Increased study on micronutrients that are important for im-
mune function

• Improve preweaning nutrition of calves
• Discover new viral or bacterial pathogens that cause BRD
• Develop new BRD vaccines and/or bacterins to be given well
before entering marketing channels

• Discover genetic components of BRD susceptibility

Likely impact

• Improve immunity of the calf before it arrives at feedlot
• Increase the age of cattle at feedlot entry
• Feed more calves to slaughter at farm of origin, eliminating
co-mingling

• Decrease the number of high-risk calves entering marketing
channels

• Perform all surgeries at the farm of origin
• Demand by retailers for beef from preconditioned calves
based on enhanced animal welfare

Summary

Despite many advances in prevention and treatment of BRD,
morbidity and mortality due to BRD have increased over the
past 20 years. Our current antibiotics and vaccines are superior
to those used many years ago, and the benefit of adding ancil-
lary therapies to the use of injectable antimicrobials for treat-
ment of BRD seems equivocal at best. The many known risk
factors, not therapeutic failures, seem to be the most important

reasons for explaining an increased incidence of BRD in the
feedlot.
While we have seen some advances in prevention of BRD, we

still have morbidity and mortality rates due to BRD that most
experts would concur are too high. Prevention of BRD must
begin at the cow–calf level and producers need to closely exam-
ine the benefits of programs like preconditioning. Selling calves
at heavier weights where the additional pounds are added in a
cost-effective manner can add significant income to the produ-
cer’s business. Benefits of feeding preconditioned calves in the
feedlot include: decreased morbidity and mortality, improved
animal welfare, decreased use of antimicrobials, and increased
profitability for the feedlot.
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