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Biological risk management

Keeping
diseases out of
livestock operations
and
veterinary practices
focuses on
key prevention steps.

By Geni Wren
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“Biological risk management (BRM)
describes the overall process of
evaluating a veterinary clinic or
livestock operation based on the risk of
infectious disease entry and spread.”
lowa State University Center for
Food Security and Public Health.

Mad cow. Foot-and-mouth disease. And
something terrible called Rift Valley
Fever. These names are now part of the
vernacular of consumers, even if they
don’t truly understand what they are.

These diseases are alarming for
various reasons, but when put into
perspective, they are just a few diseas-
es of interest from an animal health
and zoonotic context that can be pre-
vented by accurate knowledge com-
bined with appropriate actions. Ac-
tions that veterinarians have been
trained in and are well-equipped to im-
plement at their own practices and
with their producers.

“There is an increasing recognition
of the crucial role that veterinarians
play in controlling both foreign animal
diseases and zoonotic diseases,” says
Jim Roth, DVM, PhD, director of the
Center for Food Security and Public
Health (CFSPH) at lowa State University.
“In our contacts with the Centers for
Disease Control and Prevention and
the Department of Homeland Security,
they have frequently emphasized that
they need and want more input and
partnering with the veterinary profes-
sion. The recent anthrax, West Nile
virus, BSE, monkeypox, SARS and avian
influenza episodes have made them
realize the importance of the veterinary
profession in helping to diagnose, treat

and control zoonotic disease,” adds
Roth. “Nearly all of the potential bioter-
rorism agents are zoonotic.”

There are also vulnerabilities of
farms today that didn’t exist 20 years
ago. “Today, world travel is a common
thing, and it is not unrealistic that
foreign animal diseases could be intro-
duced into our American livestock
population,” says Danelle Bickett-
Weddle, DVM, MPH, associate director
of the CFSPH. “Veterinarians under-
stand their clients’ operations and are
able to advise them on practical
biosecurity measures that can be im-
plemented to minimize the risk. As
infectious disease experts, who better
than veterinarians to help producers
devise a plan to minimize their risk of
disease entry and spread?”

Scott Hurd, DVM, PhD, Iowa State
University, agrees. “Veterinarians need
to be doing more than fixing things
after they happen,” he says. “They
need to be working on management of
the whole system and analyzing what
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Many beef and dairy farms have a
variety of other animals on the
operation; keeping animal species
separate from each other is one
step in preventing the transmission
of disease.

things are cost-effective, what things
will work or not, and monitoring the
progress. That’s the role of the practic-
ing veterinarian in the 21st century.”

Biological risk management

To assist veterinarians in implement-
ing practical biosecurity programs for
their individual clients’ needs, through
a grant from the Centers for Disease
Control and Prevention, the CFSPH at
lowa State has developed the Biological
Risk Management (BRM) program. It
gives veterinarians a set of reference
materials and a user-friendly assess-
ment tool that provides practical man-
agement recommendations that, once
implemented, decrease the risk of dis-
ease entry and spread within an animal
facility or veterinary practice.

The program is divided into beef,
dairy and equine facilities and also into
mobile and stationary veterinary clin-
ics. There is also documentation and
handout materials relating to disinfec-
tants that can be applied to all sections
of BRM. The program’s contents are on
the CFSPH website (see page 8 for
more information). Veterinarians must
register to use the online database, but
there is no cost to access and use the
documents and handouts on the web-
site, at least through December 2005.
The Center hopes to obtain grant
funding to continue offering the BRM
program free of charge.

Continued on page 8

Preventing access and contamination
of water and feedstuffs by wildlife is
also key in preventing the transmission
of disease.
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The goal of the program is for veter-
inarians to assess their own practices,
as well as their clients’ operations, and
enter this information (anonymously)
into a database, which they can then
access at any time. “Veterinarians can
use the database as an idea bank for
identifying opportunities for improve-
ment to minimize the risk of infectious
disease entry and spread,” says
Bickett-Weddle. “Often, we know there
are things we can do, but we don’t
know where to start.” Once risk areas
are identified by the program, the data-
base then gives suggestions to mini-
mize risk, and the same farm can be
easily reassessed to monitor progress.

Hurd believes that everyone accepts
that biosecurity is very important for
disease management, but that the
problem comes in prioritizing actions.
“You have to start looking at those
things creating the greatest amount of
risk for an operation. So, some sort of
methodical analysis like this will help
you identify those factors that are the
most risky, therefore the most likely to
benefit you if you fix them.” Hurd has
had experience with data collection and
analysis from working with the National
Animal Health Monitoring System
(NAHMS) since the mid-1980s.

The benefit of the BRM program is
that it will help the veterinarian prior-
itize actions for the dairy or beef oper-
ation. “Veterinarians have a tendency
to provide a laundry list of solutions,”
says Hurd. “Eventually, the producer
glazes over, and you know he’s run out
of money and time and is not going to
get to that list of solutions. So, the
veterinarian first has to do this assess-
ment and then prioritize actions. The
assessment identifies the problems, but
the on-farm veterinarian contributes
the ability to solve the problems. That’s
a unique and important role for the
practicing veterinarian — to identify
and solve the problems after they have
been prioritized.”

Hurd believes this type of biosecu-
rity analysis has been important for
cattle operations before 9/11 and after
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Jim Roth, DVM, PhD, says that
veterinarians play a role in controlling
both foreign animal diseases and
zoonotic diseases.

CFSPH information

To find out more about the Cen-
ter for Food Security and Public
Health’s Biological Risk Manage-
ment program, visit www.cfsph.
iastate.edu/BRM where you can
read about the program as well
as get registered for the database.
There are tutorials in the data-
base that provide veterinarians
with instructions for getting start-
ed. Also, watch the CFSPH web-
site for training opportunities.
BRM was developed by the
CFSPH team of veterinarians,
which included: Alex Ramirez,
DVM, MPH; Carrie Hammer, DVM,
PhD; Danelle Bickett-Weddle,
DVM, MPH; Glenda Dvorak, DVM,
MS, MPH; Jared Taylor, DVM,
MPH; Katie Steneroden, DVM,
MPH; and LeMac Morris, DVM.
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9/11. “Whether it’s BRM, economic
analysis or review of culling policies, |
think this is what veterinary medicine
ought to be doing.”

Custom assessments

The beauty of the BRM is its ability to
be customized farm to farm. “I've heard
the statement before, ‘if you have been
on one dairy farm, you have been on
one dairy farm,” says Bickett-Weddle.
“That statement stuck with me, and it
was essential in creating the BRM data-
base, because every farm is different.”

In the BRM assessments, a list of
210 questions divided into five sections
(lactation, replacements, maternity/
calf, sick/treatment and general) is
available for a veterinarian to choose
from and customize for dairy opera-
tions, and a list of 172 questions divided
into three sections (cow-calf, stocker
and feedlot) is available to choose
from for beef producers. This custom-
ized list allows veterinarians to fit the
assessment better to their individual
producers by selecting only those
questions that fit each individual oper-
ation. Assessment questions are in a
yes/no/maybe format for ease in com-
piling results.

After an assessment, once a veteri-
narian inputs a producer’s information
into the system (the producer remains
anonymous), the BRM program will
compile the information that can be re-
ported back to the producer in a vari-
ety of ways (see sidebar). One report is
the Assessment Graph that depicts
which route of transmission is most
neglected for a clinic or operation.
Another report is the Management
Recommendations that includes all
questions answered no or maybe and
gives suggestions to minimize specific
risk areas. The Current Prevention
Practices report points out the areas
where the producer is doing things
right, so a balanced view of the opera-
tion can be seen. These reports pro-
vide guidance to the producer or clinic
owner for implementing improve-
ments, as well as help identify which

Continued on page 10
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routes of transmission are most ne-

glected and identify opportunities for B R M re p 0 rtS

improvement.
Once more operations are entered There’s no sense gathering data if you can’t use it in the end. The Biological
into the national database, veterinari- Risk Management (BRM) system generates easily understandable and
ans will be able to benchmark their customized reports for you to use with clients. Not only does it point out
clients against other producers in the areas in need of improvement in one report, but another report lists those
same area, across the nation or against areas the operation is doing right. Yet another gives an overall picture of
those with similar types and sizes of which routes of transmission are under the greatest threat.
operations. B Assessment Graph Direct Contact
“Long term, once information gets The Assessment Graph depicts which route 1034%
entered, we are hoping to provide of transmission is most neglected for a 13.79%
benchmarks for farms of the same size clinic or operation in a pie-chart format. I YES
in the same geographic location to The goal is to have “yes” answers, so these EmYBE
easy-to-understand charts show which
routes of transmission areas where clients 75.86%
are doing a good or poor job.

B Management Recommendations report

The Management Recommendations report lists those assessment ques-
tions that were answered with a “no” or “maybe” and gives suggestions on
improving those areas, with optional specific comments the veterinarian
can add. Two examples from the dairy section are:

1. Question: Do you limit nose-to-nose contact between animals from
different stages and/or age groups? Answer: No.
M [t is important to prevent nose-to-nose contact with other livestock,
especially of different age groups, due to the increased risk of disease
spread by direct contact and aerosol routes.

Veterinarian’s comment: The group that needs attention on this
farm are the pre-breeding-age heifers as they share fenceline contact
with the neighbor’s cow-calf herd.

2. Question: Is food for human consumption prohibited in the parlor?
Answer: No.
M There are diseases that animals carry that humans are susceptible
to (zoonotic diseases), and food and drinks should be restricted to
non-animal contact areas so that the risk of disease exposure (Salmo-
nella, for instance) is minimized.

Veterinarian’s comment: Sodas and water should all be recapped
and hands clean when opening. The risk is high for ingesting contami-
nation otherwise.

Danelle Bickett-Weddle, DVM, MPH,
says the BRM program outlines disease
transmission routes, such as direct
contact as she shows here.

point out challenge areas common to

many farms, or things that farms con- Il Current Prevention Practices report

sistently do well,” adds Bickett-Weddle. The Current Prevention Practices report lists those areas where a producer
The program can be as helpful as has answered “yes” on a risk assessment so that the veterinarian can point

veterinarians want to make it. To have out areas where the producer is already doing a good job and can keep

the cooperation of producers, it is them on track. A few examples from the dairy assessment are:

essential that they see customizable ¢ Your livestock operation only has dairy cattle.

reports. “It shows you took the time to ¢ Fences are maintained to minimize crossover.

make sure it fit their situation, not their ¢ When doing chores, you move from “clean” younger animals to “older”

neighbors’, or the 40 other farms’ in animals, to “dirty”/sick animals and finally to isolation animals.

the area,” says Bickett-Weddle. ¢ You have written standard operating procedures (SOPs) for milking.
Hurd notes that it’s important that ¢ Different equipment is used for feed and manure handling.

the program be customizable, but even
Continued on page 12
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more important that it remain consis-
tent enough over time so data can be
compared across herds year to year.
“It needs to adapt but needs to have
enough of a core so data can be com-
pared over time.”

Five routes

Instead of designing the BRM program
to focus on a disease-by-disease basis,
it takes a simpler approach — routes
of transmission. Virtually all diseases
are spread through just five routes of
transmission: aerosol, oral, direct con-
tact, fomites and vector-borne (see
sidebar). Concentrating on assessing
a client’s risk for those diseases trans-
mitted through these routes should
make preventive measures easier to
develop and reinforce.

“Our approach to BRM is to control
the spread of all diseases by managing
the basic routes of transmission used
by all diseases, domestic and foreign,”
explains Roth. “It should help to re-
duce economic losses due to domestic
diseases, improve animal welfare/well-
being and also reduce the incidence of
food safety pathogens in cattle, thus
improving aspects of pre-harvest food
safety.”

For instance, BRSV, as well as FMD,
can be transmitted through aerosol
contact. Preventing spread of disease
through aerosol contact on a cow-calf
operation may include ensuring ade-
quate air exchange when building
calving shelters and hospital facilities,
limiting stress of handling cattle that
creates large amounts of dust, minimiz-
ing congregation points around too few
feeders or water sources and keeping
stocking density to a minimum. Similar
management practices would also be
in place on a dairy, including special
attention to adequate ventilation/tem-
perature and humidity in calf housing
areas, ventilation for dairy barns and
quiet handling of groups of cattle so as
not to increase respiratory rate. The
BRM program analyzes how well an
operation is doing in limiting aerosol
contact and offers both suggestions for
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improvement and reinforcement of
correct procedures based off of infor-
mation the veterinarian inputs.

Most types of diarrhea, a common
plague of young calves, are transmitted
orally, as are diseases such as Johne’s.
Having good colostrum programs in
place from Johne’s-negative cows or
pasteurization of colostrum is one way
to reduce these problems on dairies.

Similarly, on beef operations, providing
cows with clean calving environments
and moving feeding areas frequently
can help prevent the ingestion of
diarrhea-causing pathogens.

“When we designed BRM, our goal
was to integrate endemic disease con-
cerns with that of foreign or emerging
diseases,” explains Bickett-Weddle.
“We felt the best approach was to

Five routes of disease transmission

For a complete list of diseases
transmitted by these routes, visit
www.cfsph.iastate.edu/BRM.

Aerosol
Occurs when pathogenic

agents contained in aerosol
droplets are passed from one
animal to another or from animal to
human. Most pathogenic agents do
not survive for extended periods of
time within the aerosol droplets,
and as a result, close proximity of
infected and susceptible animals is
required for disease transmission.

Oral

Involves the consumption of

pathogenic agents in contam-
inated feed, water or licking/chew-
ing on contaminated environmental
objects. Feed and water contami-
nated with feces or urine are
frequently the cause of oral trans-
mission of disease agents. Contami-
nated environmental objects could
include equipment, feedbunks,
water troughs, fencing, salt and
mineral blocks, and other items an
animal may lick or chew.

Direct contact

Requires the presence of an

agent or organism in the envi-
ronment or within an infected ani-
mal. A susceptible animal becomes
exposed when the agent directly

touches open wounds, mucous mem-
branes or the skin through blood,
saliva, nose-to-nose contact, rubbing
or biting. It is important to note that
depending on the disease agent, it is
possible for direct-contact transmis-
sion to occur between animals of
different species, as well as to humans.

¢ Reproductive transmission. This
route of transmission is a subtype of
direct contact that encompasses those
diseases spread through venereal and
in utero routes. Venereal transmission
is the spread of pathogenic agents
from animal to animal through coitus.
In utero transmission is the spread of
pathogenic agents from dam to
offspring during gestation.

Fomite

This route requires an inanimate

object to carry a pathogen from
one susceptible animal to another.
Fomite transmission often involves a
secondary route of transmission, such
as oral or direct contact, for the patho-
gen to enter the host. Examples of
fomites include contaminated vehicles,
shovels, clothing, bowls/buckets,
brushes, tack and clippers.

¢ Traffic transmission. This subtype

of fomite transmission involves vehi-
cles or humans that cause the spread
of a pathogenic agent through contami-
nated tires, wheel wells, undercarriage,
clothing or shoes/boots by spreading
organic material to another location.



When we designed BRM, our goal was to
Integrate endemic disease concerns with
that of foreign or emerging diseases.

look at routes of transmission. Every

disease, regardless of its name, is

transmitted by a few common routes.”
BRM, with a route-of-transmission
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Contaminated environmental objects
that can lead to oral transmission of
disease agents can include equipment,
feedbunks, water troughs, fencing, salt
and mineral blocks, and other items an
animal may lick or chew.

Vector-borne

This occurs when an insect

acquires a pathogen from one
animal and transmits it to another.
Diseases can be transmitted by vectors
either mechanically or biologically.
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focus, allows risk assessment to be

more holistic. “If you prevent a disease
coming in orally,” adds Bickett-Weddle,
“it does not matter if it is called Johne’s

Mechanical transmission means
that the disease agent does not rep-
licate or develop in/on the vector, it
is simply transported by the vector
from one animal to another (flies).
Biological transmission occurs
when the vector uptakes the agent,
usually through a blood meal from
an infected animal, replicates and/
or develops it, and then regurgitates
the pathogen onto or injects it into
asusceptible animal. Fleas, ticks and
mosquitoes are common biological
vectors of disease.

Others

M Zoonotic. This route occurs
when diseases are transmitted from
animals to humans. Human expo-
sure will actually occur through one
of the other five routes of transmis-
sion, but because of its importance,
it is addressed as a separate route
of transmission.

M Environmental. Many disease
agents can survive for extended pe-
riods of time in soil or other organic
material and can then be acquired
by animals or humans through
inhalation (aerosol), oral consump-
tion, direct contact or via fomites.
While not a route of transmission,
environmental contamination must
always be taken into consideration.

Source: Center for Food Security and
Public Health, lowa State University.

or FMD, you have implemented an
effective prevention step.”

“It's all about quality management of
food production, and there’s a tremen-
dous variety of infectious agents that
come and go from cattle operations,”
says Hurd. “If we can improve security
and reduce the amount
of infectious traffic, we're going to be
better off.”

Veterinarian’s input

The beauty of the BRM program is that
it is not static—it’s designed to be able
to be updated and modified as it gets
used in the field. “We are open to sug-
gestions and ways to improve the
information in the database and in the
documents,” says Bickett-Weddle. On
the home workspace page of the pro-
gram, there is a link to send comments
and suggestions, which are taken
seriously and one of the reasons the
program was web-based instead of re-
corded on CDs with spreadsheets. “It al-
lows changes to be global and immedi-
ate, so all users benefit immediately.”

The BRM program and recommen-
dations are based on what is believed
to be the best principles of disease con-
trol. However, its principles need to be
tested and validated in the real world.
“We need experienced veterinarians to
use the materials and make recommen-
dations on how they can be improved,”
Roth says. In addition,
epidemiologists and infectious-disease
experts can design experimental proce-
dures to scientifically assess the materi-
als. Roth expects these materials to
continuously evolve and be improved
with use.

“We hope to reduce the transmission
and incidence of domestic diseases,
thereby increasing profitability for pro-
ducers and improved animal welfare
and well-being,” sums Roth. “We hope
to slow the spread of a newly introduced
foreign animal disease, even before it is
diagnosed and control programs are
put in place, and we hope to reduce the
incidence of food safety pathogens in
the bovine population.” W
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