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INTRODUCTION

Antimicrobials are needed for the relief  of  pain and suffering in animals.
For food animals, the gains that have been made in food production
capacity would not have been possible without the ability of  safe and

effective drugs to contain the threat of  disease to animals.  The increased capacity
of  the United States livestock and poultry producer has kept high quality protein
available and affordable for the majority of  consumers in the U.S. and other
countries.  The World Health Organization stated, “Antimicrobials are vital
medicines for the treatment of  bacterial infections in both humans and animals.
Antimicrobials have also proved to be important for sustainable livestock
production and for the control of  animal infections that could be passed on to
humans.”  The report by the National Research Council and Institute of  Medicine
states: “The benefit to human health in the proper use of  antibiotics in food
animals is related to the ability for these drugs to combat infectious bacteria that
can be transferred to humans by either direct contact with the sick animal,
consumption of  food contaminated with pathogens from animals, or proliferation
into the environment.”  However, the use of  antimicrobials in food animals is not
without risk.

In recent years, concerns about the use of  antimicrobial products in
food-producing animals have focused on human food safety because foods of
animal origin are sometimes identified as the vehicles of  food borne disease in
humans and, therefore, also vehicles of  resistant food borne pathogens and
resistant genetic material.  The major zoonotic pathogens of  concern for the
development of  antimicrobial resistance are Salmonella spp. and Campylobacter
jejuni.  A recent report estimated that 80% of  the estimated 2.5 million annual
human cases in the United States of  campylobacteriosis are food borne and that
95% of  the 1.4 million annual human cases of  nontyphoidal salmonellosis are
food borne.  This equates to 1.96 million cases of  food borne campylobacteriosis
and 1.34 million cases of  food borne salmonellosis per year in the United States.
If  a significant percentage of  Salmonella or Campylobacter become resistant to
the antibiotics used to treat those infections in humans, there could be a signifi-
cant impact on human health.

Resistance to antimicrobials existed even before antimicrobials were used.
However, this intrinsic form of  resistance is not a major source of  concern for
human and animal health.  The vast majority of  drug-resistant organisms have
instead emerged as a result of  genetic changes, acquired through mutation or
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transfer of  genetic material during the life of  the microorganisms, and subse-
quent selection processes.  Mutational resistance develops as a result of  spontane-
ous mutation in a locus on the microbial chromosome that controls susceptibility
to a given antimicrobial.  The presence of  the drug serves as a selecting mechanism
to suppress susceptible microorganisms and promote the growth of  resistant
mutants.  Spontaneous mutations are transmissible vertically.  Resistance can also
develop as a result of  transfer of  genetic material between bacteria.  Plasmids,
which are small extra-chromosomal DNA molecules, transposons and integrons,
which are short DNA sequences, can be transmitted both vertically and horizon-
tally and can code for multi-resistance.  It is believed that a major portion of
acquired resistance is plasmid-mediated, although the method of  resistance
transfer varies for specific drug/bacteria combinations.

Resistance depends on different mechanisms and more than one mechanism
may operate for the same antimicrobial.  Microorganisms resistant to a certain
antimicrobial may also be resistant to other antimicrobials that share a mecha-
nism of  action or attachment.  Such relationships, known as cross-resistance, exist
mainly between agents that are closely related chemically (e.g. neomycin-
kanamycin), but may also exist between structurally unrelated chemicals with
similar mechanisms of  action (e.g. erythromycin- lincomycin).  Microorganisms
may also be resistant to several unrelated antimicrobials at the same time, even
though the mechanisms of   resistance may be very different.  Use of  one such
antimicrobial may therefore also select for resistance to the other antimicrobials.

Definitive answers about the safety of  antimicrobial use in animals remain
scientifically challenging, but more information is accumulating that raises
concerns about food safety.  As a result of  treating animals with antibiotics, food
borne microbes may become resistant to the antibiotics used to treat human
disease.  When an animal is treated with an antimicrobial drug, a selective
pressure is applied to all bacteria exposed to the drug.  Bacteria that are suscep-
tible to the antimicrobial are killed or put at a competitive disadvantage, while
bacteria that have the ability to resist the antimicrobial have an advantage and are
able to grow more rapidly than more susceptible bacteria.  In addition, bacteria
can become resistant when resistance genes are passed from a resistant bacterium
to a sensitive one.  Thus, antimicrobial agents may increase the prevalence of
resistant bacteria among both target pathogens and normal bacterial flora.

For example, despite several restrictions placed on the use of  the two approved
poultry fluoroquinolone products in the U.S., ciprofloxacin-resistant
Campylobacter were recently isolated from 20% of  domestic retail chicken
products sampled.   Molecular subtyping revealed an association between resistant
C. jejuni strains from chicken products and C. jejuni strains from domestically
acquired human cases of  campylobacteriosis.   The 1998 Annual Report of  the
National Antimicrobial Resistance Monitoring System-Enteric Bacteria
(NARMS) reported 13.3% of  the human Campylobacter isolates were resistant to
ciprofloxacin.  Preliminary data from 1999 reveal an increase to 21% resistance.
Temporal relationships between ciprofloxacin-resistant Campylobacter and
approval of  fluoroquinolones for food-producing animals have also been noted in
the Netherlands, the United Kingdom, and Spain.
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Similarly, a temporal association has been noted between lessened susceptibil-
ity to fluoroquinolones among Salmonella enterica serotype Typhimurium
Definitive Type 104 (DT104) and the approval and use of  a fluoroquinolone for
veterinary therapeutic use in the United Kingdom.  This organism has also been
identified in livestock and poultry in the U.S.  Human disease caused by DT104 in
the U.S. has been associated with consumption of  unpasteurized beef  products
and direct contact with livestock.  NARMS has identified small numbers of
human Salmonella isolates in the U.S. with reduced susceptibility to
ciprofloxacin.  Although the numbers are small, there is a trend towards reduced
susceptibility to ciprofloxacin as measured by the percentage of  Salmonella
isolates with a minimum inhibitory concentration equal to or greater than 0.25
mg/ml.  The percentages were 0.4% of  the Salmonella isolates in 1996,  0.6% in
1997, 0.7% in 1998, and 1.3% in 1999 (preliminary data as of  October 1, 1999).

NARMS also tests Salmonella and Campylobacter isolates obtained from
several species of  animals.  The isolates come from diagnostic laboratories,
healthy animals on farms, and raw products collected at slaughter or processing
plants.  The Salmonella isolates are tested for susceptibility to 17 antimicrobials
and the Campylobacter isolates are tested for susceptibility to eight antimicrobi-
als.  In 1998, resistance of  the Salmonella isolates was most common to tetracy-
cline (38% of  the isolates), sulfamethoxazole (32%), streptomycin (35%),
ampicillin (18%), ticarcillin (17%), kanamycin (15%), and gentamicin (11%).
Resistance of  the Campylobacter isolates was most common to tetracycline (60%),
nalidixic acid (16%), ciprofloxacin (11%), clindamycin (7%), and azithromycin
and erythromycin (6%) each.  Resistance to multiple antimicrobials is a concern.
As organisms become resistant to more antimicrobials, the problem of  therapy is
compounded.  In 1998, 40% of  the animal Salmonella isolates were resistant to 2
or more antimicrobials.  This is an increase from 25% in 1997.  In 1998, 18%
were resistant to 5 or more antimicrobials compared to 11% in 1997.  Unfortu-
nately there is not a national monitoring system that tests for resistance in animal
pathogens so we are unable to track and report trends.

This document has been prepared to help beef  cattle practitioners in their
efforts to use antimicrobials judiciously to minimize the development of
resistance in human and animal pathogens while maintaining effectiveness to treat
and prevent diseases of  food animals.

JUDICIOUS USE

Whenever an animal or human host is exposed to antimicrobials, there will be
some degree of  selection for a resistant bacterial population.  Selection will
depend upon the type of  antimicrobial used, the number of  individuals treated,
the dosage regimen, and the duration of  treatment.  Therefore, it is vital to limit
therapeutic antimicrobial use in animals and humans to those situations where
they are needed.

The veterinary profession shares the concerns of  the public, governmental
agencies, and public health community regarding the broad issue of  antimicro-
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bial resistance and specifically the potential risk of  resistance developing in
animals with subsequent transfer to humans.  Because of  those concerns, to
maintain the long-term effectiveness of  antimicrobials for animal and human use
and to increase the possibility of  future antimicrobial drug approvals for the
treatment of  animals, the American Veterinary Medical Association and the
American Association of  Bovine Practitioners are committed to judicious and
prudent use of  antimicrobials by veterinarians for the prevention, control, and
treatment of  animal diseases.

The AVMA started a profession-wide initiative, including companion and food
animal practitioner groups, to develop and implement judicious use principles for
the therapeutic use of  antimicrobials by veterinarians.  The AVMA Executive
Board approved a general set of  judicious use principles in November 1998.
Concurrent with the AVMA initiative, the AABP was addressing antimicrobial
use in cattle through articles in the Bovine Practitioner, presentations at annual
meetings, in discussions on aabp-l (an internet list server forum for AABP
members) and a committee charged with developing guidelines for the use of
antimicrobials in cattle.  The AABP Board of  Directors approved Prudent Drug
Use Guidelines in March 1999.  In the following pages, both the general AVMA
judicious therapeutic antimicrobial use principles and the AABP guidelines for
prudent use of  drugs, with more specific examples, will be presented.

The overarching position of  the AVMA is, “When the decision is reached to
use antimicrobials for therapy, veterinarians should strive to optimize therapeutic
efficacy and minimize resistance to antimicrobials to protect public and animal
health.”  The objectives of  the AVMA are to:
● support development of  a scientific knowledge base that provides the basis for

judicious therapeutic antimicrobial use,
● support educational efforts that promote judicious therapeutic antimicrobial use,
● preserve therapeutic efficacy of  antimicrobials, and
● ensure current and future availability of  veterinary antimicrobials.

Judicious use of  antimicrobials is an integral part of  good veterinary
practice.  It is an attitude to maximize therapeutic efficacy and minimize selection
of  resistant microorganisms.  Judicious use principles are a guide for optimal use
of  antimicrobials.  They should not be interpreted so restrictively as to replace
the professional judgment of  practitioners or to compromise animal health or
welfare.  In all cases, animals should receive prompt and effective treatment as
deemed necessary by the prescribing or supervising veterinarian.

There are fifteen general principles which emphasize preventive actions to
avoid disease, other options before choosing to use antimicrobials, or the use of
drugs, when possible, that are less important to human and animal needs.

The principles with explanatory notes are:
1) Preventive strategies, such as appropriate husbandry and hygiene, routine
health monitoring, and immunizations, should be emphasized.

Antimicrobial use should not be viewed in isolation from the disciplines of
animal management, animal welfare, husbandry, hygiene, nutrition, immunology
and vaccination.  Diseases must be controlled to reduce the need for antimicrobial
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use and they can only be controlled successfully by preventive medicine.  The
objective is to prevent disease to the greatest extent possible so that antimicrobial
treatment is not required.  In food animals, antimicrobial use should always be
part of, and not a replacement for, integrated disease control programs.  These
programs are likely to involve hygiene and disinfection procedures, biosecurity
measures, management alterations, changes in stocking rates, vaccination, and
other measures.  These examples of  preventive strategies are not exhaustive.
Continued antimicrobial use in such control programs should be regularly
assessed regarding effectiveness and whether such use can be reduced or stopped.

Additional research is needed on economical and efficacious alternatives to the
use of  antimicrobials and to evaluate their effects on selection of  resistant
bacteria. Evaluation is needed of  vaccines, probiotics, competitive exclusion
principles and products, nutrition, and new health technologies and strategies.

2) Other therapeutic options should be considered prior to antimicrobial  therapy.
Cases of  lameness may be due to trauma and not accompanied by infection

that would require antimicrobial treatment.  Calf  scours may only need to be
treated with fluid replacement, not with antimicrobials.  Animals experiencing
viral-induced disease may be supported through good nutrition and administra-
tion of  drugs such as non-steroidal anti-inflammatory drugs with anti-pyretic
properties.

3) Judicious use of  antimicrobials, when under the direction of  a veterinarian,
should meet all the requirements of  a valid veterinarian-client-patient
relationship.

A veterinarian is required to direct the use of  prescription antimicrobials or
antimicrobials being used in an extralabel manner.  This direction may only take
place within the context of  a valid veterinary-client-patient relationship (VCPR).
A valid VCPR exists when all of  the following conditions have been met:
a)  The veterinarian has assumed the responsibility for making clinical judge

ments regarding the health of  the animal(s) and the need for medical
treatment, and the client has agreed to follow the veterinarian’s instructions.

b) The veterinarian has sufficient knowledge of  the animal(s) to initiate at least a
general or preliminary diagnosis of  the medical condition of  the animal(s).
This means that the veterinarian has recently seen and is personally acquainted
with the keeping and care of  the animal(s) by virtue of  an examination of  the
animal(s) or by medically appropriate and timely visits to the premises where
the animal(s) are kept.

c)  The veterinarian is readily available for follow-up evaluation, or has arranged
for emergency coverage, in the event of  adverse reactions or failure of  the
treatment regimen.

When it is not possible to make a direct clinical evaluation, the diagnosis
should be based on past experience, on knowledge of  the farm epidemiological
status, and historical and/or on-going susceptibility  testing.

4) Prescription, Veterinary Feed Directive, and extra-label use of  antimicrobi-
als must meet all the requirements of  a valid veterinarian-client-patient
relationship.
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Federal regulations mandate a valid VCPR for the dispensing and use of
prescription and VFD drugs and for extralabel use of  drugs.  Extralabel use of
antimicrobials in or on animal feeds is prohibited.

5) Extralabel antimicrobial therapy must be prescribed only in accordance
with the Animal Medicinal Drug Use Clarification Act amendments to the Food,
Drug, and Cosmetic Act and its regulations.

No drug can be marketed unless its quality, safety, and efficacy have been
demonstrated.  Therefore, the first line of  choice should be based on the products
approved for the species and the indication concerned.  When no suitable product
is approved for a specific condition or species, or the approved product is
considered to be clinically ineffective, the choice of  an alternative product should
be based, whenever possible, on the results of  valid scientific studies and a proven
efficacy for the condition and species concerned.

a) For food animals, extralabel drug use (ELDU) is not permitted if  a drug
exists that is labeled for the food animal species and contains the needed
ingredient, is in the proper dosage form, is labeled for the indication, and is
clinically effective.

b) ELDU is permitted only by or under the supervision of  a veterinarian.
c) ELDU is allowed only for FDA approved animal and human drugs.
d) ELDU is permitted for therapeutic purposes only when an animal’s health is

suffering or threatened.  ELDU is not permitted for production drugs (e.g., growth
promotion)

e) ELDU in feed is prohibited.
f) ELDU is permitted for preventative purposes when a animal’s health is threatened.
g) ELDU is not permitted if  it results in a violative food residue, or any residue that

may present a risk to public health.
h) ELDU requires scientifically based drug withdrawal times to ensure food safety.
i) The record and labeling requirements must be met.
j) The FDA prohibits specific ELDU.  For example, the following drugs are prohibited

for extralabel use in food animals: chloramphenicol, clenbuterol, diethylstilbestrol,
dimetridazole, ipronidazole, other nitroimidazoles, furazolidone (except for
approved topical use), nitrofurazone (except for approved topical use), sulfonamide
drugs in lactating dairy cows (except approved use of  sulfadimethoxine,
sulfabromomethazine, and sulfaethoxypyridazine), fluoroquinolones, and
glycopeptides (example is vancomycin).

6) Veterinarians should work with those responsible for the care of  animals to
use antimicrobials judiciously regardless of  the distribution system through
which the antimicrobial was obtained.

Since 1988, FDA has approved new therapeutic antimicrobials for use in
animals as prescription-only products.  The prescription-only policy is based on
the need to assure the proper use of  antimicrobials through precise diagnosis and
correct treatment of  disease to minimize animal suffering and to avoid drug
residues in food.  However, many of  the older antimicrobials are available for
over-the-counter sale to producers.  For these drugs, the FDA has determined that
the producers can use the antimicrobials safely and effectively as directed on the
label.  Regular, close veterinary involvement can assist the producers by providing
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informed advice and guidance on judicious use.  Extralabel use of  over-the-
counter antimicrobials would require that a veterinarian and the producer follow
the constraints of  AMDUCA, including the establishment of  a valid veterinary-
client-patient relationship.

Quality assurance programs also provide guidance to producers and veterinar-
ians on proper use of  drugs.  The Nebraska Beef  Quality Assurance Program and
the Wisconsin VMA  AMDUCA Task Force are outstanding examples.

7) Regimens for therapeutic antimicrobial use should be optimized using
current pharmacological information and principles.

For labeled use of  an antimicrobial, the most accessible source of  information
is the label, which includes the package insert.  For extralabel use, the Food
Animal Residue Avoidance Databank can assist with determinations of  with-
drawal times.  To assist with determinations of  possible alternatives to antimicro-
bial therapy and with drug use regimens when using antimicrobials, several
veterinary organizations and two producer organizations are funding the
development of  the Veterinary Antimicrobial Decision Support System (VADS).
The objective of  VADS is to provide veterinarians with a source of  easily
accessible information on the therapy of  specific diseases to help them make
informed treatment decisions.  The new decision support system will allow
veterinarians to access current, peer-reviewed information when selecting
treatment regimens.  The available information will include a full-range of
therapeutic options, and the supporting data for each antimicrobial available to
treat a disease.  The pathogen data will include susceptibility profile information,
when available, as well as an interpretation of  susceptibility breakpoints as
related to clinical efficacy.

The choice of  the right antimicrobial needs to take into account pharmacoki-
netic parameters, such as bioavailability, tissue distribution, apparent elimination
half-life, and tissue kinetics to ensure the selected therapeutic agent reaches the
site of  infection.  Duration of  withdrawal times may be a factor in choosing
suitable products.  Consideration must also be given to the available pharmaceuti-
cal forms and to the route of  administration.  Prolonged oral use should be
avoided, as most of  the concerns with regard to resistance are associated with the
selection and transfer of  resistant, zoonotic bacteria that inhabit the gut.

8) Antimicrobials considered important in treating refractory infections in
human or veterinary medicine should be used in animals only after careful
review and reasonable justification.  Consider using other antimicrobials for
initial therapy.

In this context, this principle takes into account development of  resistance or
cross-resistance to important antimicrobials.  In December 1998, the FDA made
available  “A Proposed Framework for Evaluating and Assessing the Human Safety
of  the Microbial Effects of  Antimicrobial New Animal Drugs Intended for Use in
Food-Producing Animals” (Framework Document).  A concept introduced by the
Framework Document is the categorization of  antimicrobials based on their
unique or relative importance to human medicine and their likelihood of
affecting human exposure to food-borne pathogens. While the criteria for
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categorization remain under discussion, it is expected that antimicrobials such as
the fluoroquinolones and third generation cephalosporins will probably be
classified in the most important category.  The fluoroquinolones are also very
important for the treatment of  colibacillosis in poultry.

9) Use narrow spectrum antimicrobials whenever appropriate.
To minimize the likelihood of  broad antimicrobial resistance development,

where an appropriate narrow spectrum agent is available, it should be selected in
preference to a broad spectrum agent.

10) Utilize culture and susceptibility results to aid in the selection of  antimi-
crobials when clinically relevant.

 Susceptibility profiles can vary between herds and flocks.  Periodic culture
and susceptibility testing can provide historical data on which to base future
empirical treatment as well as assist in selecting a treatment for refractory
infections.  Ideally, the susceptibility profile of  the causal organism should be
determined before therapy is started.  The veterinarian has a responsibility to
determine the applicability of  the breakpoints used by the lab to the specific
disease indication being considered.  In disease outbreaks involving high
mortality or where there are signs of  rapid spread of  disease, treatment may be
started on the basis of  a clinical diagnosis and previous applicable susceptibility
results before current samples are submitted for susceptibility evaluation or
results are obtained.   Even so, the susceptibility of  the suspected causal organism
should, where possible, be determined so that if  treatment fails it can be changed
in the light of  the results of  susceptibility testing.   Antimicrobial susceptibility
trends should be monitored over time, and such monitoring used to guide clinical
judgement on antibiotic usage.

Susceptibility tests are intended to be a guide for the practitioner, not a guarantee, that
an antimicrobial will be effective in therapy.  Susceptibility testing can only give an
indication of  what the clinical activity of  the drug will be.  The projection of  clinical
efficacy from an in vitro MIC determination is much more accurate for antimicrobials
with validated breakpoints for the specific inidcation.  The effect of  the drug in vivo
depends on its ability to reach the site of  infection in a high enough concentration, the
nature of  the pathological process, and the immune responses of  the host.

11) Therapeutic antimicrobial use should be confined to appropriate clinical
indications.   Inappropriate uses such as for uncomplicated viral infections should
be avoided.

Veterinarians should use their professional knowledge and clinical judgment to
decide whether viral infections may involve or predispose to a superimposed bacterial
infection.

12) Therapeutic exposure to antimicrobials should be minimized by treating only
for as long as needed for the desired clinical response.

Theoretically, infections should be treated with antimicrobials only until the host’s
defense system is adequate to resolve the infection. While it may be difficult to judge
optimal treatment duration, limiting the duration of  use to only that required for
therapeutic effect will minimize the exposure of  the bacterial population to the
antimicrobial.  The adverse effects on the surviving commensal microflora are
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minimized and the medical impact on the remaining zoonotic organisms is reduced.
However, treatment for too short a period can also be problematic because it can lead
to recrudescence of  the infection.  It is then possible that a higher percentage of  the
pathogens involved in the recrudescence episode have reduced susceptibility to the
antimicrobial.

13) Limit therapeutic antimicrobial treatment to ill or at risk animals, treating the
fewest animals indicated.

In some classes of  livestock, if  a number of  animals in a group have overt signs of
disease, both sick and healthy animals may be treated with therapeutic levels of  an
antimicrobial.  This is intended to cure the clinically affected animals, reduce the
spread of  the disease, and arrest disease development in animals not yet showing
clinical signs.

It is recognized that strategic, metaphylactic  medication of  a specific group of
animals may be appropriate in certain precisely defined circumstances.  However, this
should be part of  an integrated disease control program and the need for such
medication should be regularly re-evaluated.  The use of  antimicrobials in the absence
of  clinical disease or pathogenic infections should be restricted to situations where
past experience indicates that the risk is high that a group of  animals may develop
disease if  not treated.  In addition, long-term administration to prevent disease should
not be practiced without a clear medical justification.

14) Minimize environmental contamination with antimicrobials whenever possible.
 Unused antimicrobials should be properly disposed.  Also some antimicrobials may

be environmentally stable in manure.  If  the antimicrobials are not bound in an
inactive form, environmental exposure could contribute to resistance development.
Consideration may need to be given to disposal methods that will not recycle resistant
organisms to humans or animals.

15) Accurate records of  treatment and outcome should be used to evaluate
therapeutic regimens.

Outcome records can greatly assist with design of  future empiric treatment
regimens.

The implementation of  these general judicious use principles and the more specific
examples in the prudent antimicrobial use guidelines given in the following sections
will reduce the development of  resistant zoonotic pathogens and commensals in
animals and will lessen the risk of  a human health impact related to the therapeutic use
of  antimicrobials in animals.

Application of Judicious and Prudent Microbial Use
Principles by Beef Cattle Practitioners

Veterinarians treating cattle with antimicrobials have always had three
responsibilities: first, to diagnose, prevent and, when necessary, treat disease in
their patients; second, to optimize the production and health maintenance
resources of  those who own and care for their patients; and third, to meet the
expectations regarding the safety of  food animal production of  those who choose
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to consume food products derived from their clients’ cattle.  Consumers should
expect that veterinarians have prudently and judiciously used antimicrobials in
order to minimize the emergence or development of  antimicrobial resistance.

There has never been a time when veterinarians did not have all three
responsibilities.  In the past, some veterinarians may have chosen treatment
options based on perceived success in treating an individual patient or patients on
an individual farm as being the only important responsibility.   To diminish the
importance of  the other two responsibilities is poor medical and business decision
management.

Conservation of  available antimicrobials requires that veterinarians select and
use them appropriately.  If  veterinarians do not, the FDA Center for Veterinary
Medicine will have to respond as the laws and regulations require.  The result will
be an impression by consumers of  food animal products and by groups advocating
positions of  food safety that cattle-derived food products are not produced with
sound practices.  While the magnitude of  the impact of  antimicrobial use in
cattle on the development of  antibiotic resistance for human pathogens may
continue to be discussed, the importance of  prudent and judicious antimicrobial
use has never been greater.

It is false economic benefit to choose an inappropriate antimicrobial regimen
if  it undermines the veterinary profession’s credibility with consumers or those
who implement our national food animal drug laws and regulations.  When
antimicrobial choices are diminished, veterinarians’ ability to enhance productiv-
ity and to treat disease will also be diminished.  The focus of  both veterinarians
and producers should be on the safety and needs of  the consumer.

The production of  safe and wholesome animal products for human consumption
should be a primary goal of  veterinarians caring for beef  cattle.  In reaching that goal,
as mentioned in the general principles, emphasis should be placed on practitioners
being committed to preventive immune system management through the use of
vaccines, parasiticides, stress reduction and proper nutritional management. Proper
and timely management practices can reduce the incidence of  disease and therefore
reduce the need for antimicrobials.  Nevertheless, antimicrobials will remain a
necessary tool to manage infectious diseases in beef  herds.

To reemphasize the points made earlier, prudent and judicious use of
antimicrobials is necessary to reduce animal pain and suffering, to protect the
economic livelihood of  beef  producers, to ensure the continued production of
foods of  animal origin, and to minimize the shedding of  zoonotic bacteria into
the environment and potentially the food chain.   The following are specific
recommendations for the prudent and judicious use of  antimicrobials in beef
cattle and are provided for each of  the prudent antimicrobial use guidelines
adopted by the AABP.

The veterinarian should accept responsibility for helping clients design
management, immunization, housing and nutritional programs that will reduce
the incidence of  disease and the need for antimicrobials.  Separating calves



11

from their dams and immediately shipping them to a livestock marketing facility
or to a different environment, without providing for pre-exposure immunizations
or an accommodation for the period of  weaning stress, is likely to increase the
incidence of  disease or the need for antimicrobials.  Insuring adequate pre-calving
nutrition of  the cow, particularly protein, is of  paramount importance. This will
enhance the passive transfer of  antibodies from high quality colostrum to the
neonatal calf  and has been proven to provide health benefits throughout the life
of  the animal.  When a poorly functioning immune system results in an increased
level of  disease, efforts to identify and correct immunosuppressive factors should
be implemented.  The reduction in morbidity and mortality, and the related
decrease in the need for antimicrobials, may be dramatic where levels of  nutrients
such as copper, zinc and selenium are optimized.

The use of  antimicrobials only within the confines of  a valid veterinarian-
client-patient relationship (see page 5) for both dispensing and the issuance of
prescriptions, has been recommended by the American Association of  Bovine
Practitioners.  In addition, extralabel usage should be within the provisions
contained within the AMDUCA regulations (see page 6).  All veterinarians
should carefully review their willingness to respond to producers’ requests for
antimicrobial use recommendations.  If  a veterinarian is not the person respon-
sible for diagnosis of  disease conditions on a beef  cattle operation, is not
available for questions or concerns following treatment with antimicrobials or has
not accepted the responsibility for health care of  the cattle on that operation,
they will not be in position to optimize antimicrobial use or to minimize the
development of  resistance to antimicrobials. Veterinarians prescribing, dispensing
or administering antimicrobials to cattle should utilize the services of  FARAD or
other unbiased and reputable sources to provide scientifically sound withdrawal
times for producers.

Veterinarians should properly select and use antimicrobial drugs. Veterinar-
ians should participate in continuing education programs that include
therapeutics and emergence and/or development of  antimicrobial resistance.
Human food safety concerns are discussed at numerous regional, state and
national meetings every year.  At least some portion of  required Continuing
Education hours should be received on the topic of  antimicrobial susceptibility
of  animal and potential zoonotic pathogens.   Material accessible from reliable
sources such as the FDA/CVM, FARAD and AABP home pages, and from the list
of  additional sources of  information given at the end of  this paper, should be
incorporated into treatment considerations and recommendations.

A beef  cattle veterinarian should have strong clinical evidence of  the
identity of  the pathogen causing the disease, based upon clinical signs, history,
necropsy examination, laboratory data, and past experience before making a
recommendation for antimicrobial use.  In addition, they should periodically
monitor herd pathogen susceptibility and therapeutic response to detect changes
in microbial susceptibility and to re-evaluate antimicrobial selections.  Records
and observations on individual operations or within groups of  cattle within a
veterinarian’s area of  practice may be very helpful in making and modifying
antimicrobial recommendations.  Historical diagnostic material obtained from
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post mortem examinations and trans-tracheal washes may be utilized to allow the
application of  narrow spectrum antimicrobials when necessary and only when
necessary. Although the susceptibility profiles of  pathogens may be skewed in
diagnostic data reports (due to prior therapy of  some of  the animals), these
reports are still a useful barometer of  changes in the populations of  pathogens
encountered by food animal veterinarians.

An animal or group of  animals’ origin should be considered when establishing
a diagnosis in herd outbreaks and when developing treatment protocols,
including therapeutic or metaphylactic antimicrobial use.  Implementation of
applicable and proven biosecurtiy measures for animals introduced to a new ranch
or feedlot may reduce the need for antimicrobial therapy.

Antimicrobials should be used at a dosage and duration appropriate for the
condition treated.  The goals of  therapy should be to alleviate clinical signs and
minimize recurrence of  clinical disease. In the absence of  data showing otherwise,
practitioners should strive for the shortest duration of  therapy that results in
satisfactory clinical response.

Product choices and regimens should be based on available laboratory and
label (including package insert) information, additional data in the literature
and consideration of  the pharmacokinetics, spectrum and pharmacodynamics
of  the drug.  When this information is combined with the clinical and laboratory
information previously mentioned, prudent and judicious antimicrobial use
decisions are possible. The label dose, route, frequency and duration should be
followed whenever possible.

Antimicrobials should be used with specific clinical outcome(s) in mind, such as
fever reduction, normal respiratory rate and intensity, or to reduce shedding,
contagion, and recurrence of  disease.   Specific outcome criteria aid in preventing
exceptionally long therapy and indicating when the current therapy is unsatisfactory.

Periodically monitor herd pathogen susceptibility and therapeutic response,
especially for routine therapy with bovine respiratory disease complex antibiotics,
to detect changes in microbial susceptibility and to evaluate antimicrobial
selections. In combination with antimicrobial susceptibility information, routine post
mortem examination of  cases of  BRDC should be periodically performed to update
herd historical information for developing treatment and control protocols.

Use products that have the narrowest spectrum of  activity and known
efficacy in vivo against the pathogen causing the disease problem.    In clinical
situations, the boundary between narrow and broad spectrum of  activity may be
difficult to determine.   Narrow and broad spectrum levels of  activity will vary
depending upon both the bacteria affected by the antimicrobial and the regimen
chosen.  In spite of  the difficulty in confining antimicrobial use to a narrow
spectrum of  activity, resistance to antimicrobials should be minimized by
selecting an antimicrobial with a narrow spectrum of  activity whenever possible.

For a group of  silage fed animals that have a head tilt, move in circles and have
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difficulty chewing and swallowing, a diagnosis of  listeriosis would be likely and
treatment with penicillin would be prudent.  At labeled  or some extralabel
doseage, penicillin would be considered a narrow spectrum  antimicrobial(see
glossary). However, even in the most ideal situation, the possibility of  antimicro-
bial use affecting more than just the target pathogen exists.

Antimicrobials should be used at a dosage appropriate for the condition
treated and for as short a period of  time as reasonable.  Therapy should be
discontinued when it is apparent that the immune system can manage the
disease, reduce pathogen shedding and minimize recurrence of  clinical disease
or development of  the carrier state.  The veterinarian should rely on records and
valid published information to justify their clinical judgement on the proper time
to discontinue therapy.

When possible, antimicrobials of  lesser importance in human medicine
should be chosen before choosing a newer generation animal antimicrobial
that may be in the same class as a human antimicrobial that may be used as the
primary or sole treatment for a human infection.   An antimicrobial for which
emergence of  resistance is expected to be in an advanced stage, should also not
be chosen.   Products such as fluoroquinolones should be reserved for cases that
can be predicted to be refractory to other therapies and should be used according
to label directions or AMDUCA regulations.  No extralabel use of
fluoroquinolones is provided for in the AMDUCA regulations and this use is
banned by law.  Therefore, fluoroquinolones can be used only to treat beef  cattle
with respiratory disease due to Pasteurella haemolytica, Pasteurella multocida
and Haemophilus somnus.

Antimicrobials labeled for use for treating the condition diagnosed should
be used whenever possible.  For example, if  a group of  600 pound pasture calves
develop lameness with swelling at the coronet and a necrotic, foul smelling
exudate from the interdigital area, a beef  cattle veterinarian would select an
extended duration antimicrobial labeled for the treatment of  footrot as opposed
to a short duration product without a footrot claim unless his experience and
records supported a different choice.

Combination antimicrobial therapy should be discouraged unless there is
information to show increase in efficacy or suppression of  resistance develop-
ment for the target organism.   Compounding of  antimicrobial formulations
should be avoided.  There is little scientific information which supports the
theories that either combinations of  antimicrobials or compounded antimicrobi-
als are more effective than the use of  a solitary antimicrobial labeled for use in
infections encountered in cattle.  We do know that a combination of  antimicrobi-
als broadens the spectrum of  exposure of  pathogens and commensal bacteria in
the animal.

When appropriate, local therapy (e.g. intramammary, intrauterine, topical)
is preferred over systemic therapy.  Labeled choices for local therapy may be very
limited, but extralabel use would be appropriate if  the requirements for extra
label use described  on pages 5 and 6 were followed.  For example, an extralabel
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use of  a intrauterine antibacterial labeled for use in another animal species would
be appropriate in cattle if  no labeled antibacterial provided the efficacy or
duration of  action needed.  An external wound dressing without a cattle label
would be appropriate if  efficacious and if, as in all cases of  extralabel use,
residues and contamination were prevented by the choice of  withdrawal period.

Treatment of  chronic cases or those with a poor chance of  recovery should
be avoided.  Chronic, non-responsive cases should be removed or isolated from the
remainder of  the herd, as suggested in the section on Therapeutic Antimicrobial
Use for BRDC.

Prophylactic or metaphylactic use of  antimicrobials should be based on a
group, source, or production unit evaluation rather than being utilized as
standard practice. The metaphylactic use of  lower than label doses of  antimicro-
bials to reduce expense should be actively discouraged.

Veterinarians should endeavor to ensure proper on-farm drug use.  Drug
integrity should be protected through proper handling, storage, and observa-
tion of  the expiration date.

Prescription or dispensed drug quantities should be appropriate to the
production-unit size and expected need so that stockpiling of  antimicrobials on the
farm is avoided. The amount of  a particular pharmaceutical allowed for prescription
from a drug distributor should be consistent with previous and expected disease
incidence and treatment requirements. If  the antimicrobials are not dispensed by the
veterinarian, adequate lines of  communication between the veterinarian, animal
producer, and pharmaceutical distributor, coupled with appropriately scripted and
labeled products, enhance proper drug usage.  The prescribing veterinarian should seek
to review or receive copies of  invoices of  scripted drug purchases to insure that
appropriate quantities are being purchased for use.

The veterinarian should train farm personnel who use antimicrobials on
indications, dosages, withdrawal times, route of  administration, injection site
precautions, storage, handling, record keeping, and accurate diagnosis of  common
diseases.  The veterinarian should ensure that labels are adequate to instruct farm
personnel on the correct use of  antimicrobials.

Veterinarians are encouraged to provide written, updated protocols for
diagnosis and treatment to clients whenever possible.  Those protocols should
describe conditions and provide instructions for antimicrobial use at a feedlot or
ranch, especially for occasions when a veterinarian is unavailable.

Since bovine respiratory disease is one of  the leading reasons for therapeutic
antimicrobial use in beef  cattle, the following detailed information is presented.  The
principles outlined herein may be applied to many other therapeutic challenges in food
animal medicine.

Therapeutic Antimicrobial Use for Bovine Respiratory Disease Complex

Case definitions are essential for judicious therapeutic antimicrobial use.
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False negatives, defined as animals that are diseased but not selected for treat-
ment, contribute to higher rates of  therapeutic failure and case fatality when they
are finally selected for therapy.  False positives, defined as animals that are not
clinically or subclinically diseased, yet receive treatment, needlessly expose the
bacterial population to antimicrobial selection pressure.  To avoid these two
categories, it is vital that veterinarians work to refine case definitions used by
themselves and their clients.  It is also important that initial selection of  an
animal or group of  animals for further examination does not automatically mean
they receive an antimicrobial.

In addition to initial selection for examination and the decision to adminis-
ter an antimicrobial, determination of  therapeutic success or failure is another
critical control point for judicious therapeutic antimicrobial use.  Animals that
have not responded to the initial antimicrobial require additional therapy
immediately.   Delay in administering this additional therapy may lead to more
severe disease with a lower case response rate.  In contrast, administering further
antimicrobial therapy to animals that would continue to recover with no further
treatment needlessly increases bacterial exposure to antimicrobials.

When to evaluate an animal for additional therapy is as important as how they
will be evaluated.  A minimum number of  administrations, or a minimum time after
the administration of  a single-injection antimicrobial should be specified to allow time
for recovery.  Switching therapies every 24 or 48 hours, in many cases, gives little
guidance as to which therapy contributed to therapeutic success.

Additional therapy does not necessarily mean switching antimicrobials.  If  a
sufficient number of  animals are responding to the first antimicrobial regimen, the
animals not responding initially may need an increased duration of  therapy, not a
different antimicrobial.  This determination can only be made through examination of
adequate records.  Individual animal records should include the following.

a. Date treated
b. Disease indication as indicated by clinical signs and/or diagnostics
c. Rectal temperature
d. Therapy regimen
e. Repeat for additional treatments
f. Necropsy and diagnostic reports as appropriate

Evaluation of  therapeutic success can only be accomplished through consistent
diagnosis and consistent therapeutic application.  To achieve these goals, treatment
guidelines should be established by the veterinarian for his/her own use and for the use of
clients treating their own animals.  It is important that the veterinarian working with each
client develops a case definition appropriate for the disease presentation(s) encountered at that
production unit. Experienced personnel may not need the detailed case definition and therapy
instructions, but they are extremely useful in training new personnel, as a reference source on
small details, and as a focus of  discussion in routine evaluations of  the therapeutic program.
In addition, putting the case definition and treatment protocols down in writing assures that
everyone has interpreted the directions in the same manner.

An example of  a case definition for bovine respiratory disease is as follows:
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Depression - The animal is usually depressed (moves slowly, hanging head, drooping ears,
“knuckling” of  hind fetlocks).  Depression is typically the primary sign that is used to pull
cattle for further examination in the chute.

Nasal or eye discharge - Clear nasal discharge does not necessarily indicate respiratory
disease, and may be normal early in the morning or during dry/dusty conditions.  Nasal
discharge may accompany respiratory disease associated viral diseases such as Infectious
Bovine Rhinotracheitis (IBR).

Character of  respiration – Respiratory rates in cattle of  greater than 60 are commonly
encountered after meals and during hot times of  the day.  Respiratory rate may be misleading
so we should concentrate on the effort the animal is putting into breathing.  Labored
respiratory effort as indicated by exaggerated movement of  the rib cage or flanks and/or
extended neck that may be accompanied by open mouth breathing, is an indication of
difficulty moving air through the lungs.

Sunken flanks - Decreased rumen fill indicates decreased feed intake.  This may be used as
supportive evidence that the animal has respiratory disease, but really indicates that the
animal needs to be examined for why it is not eating.  A full rumen should not keep you from
examining an animal with other signs of  disease; sick animals eat too.

Diarrhea (scours) - Diarrhea may accompany respiratory disease.  However, also evaluate
the animal for other digestive disorders such as acidosis.

Rectal temperature - The clinical signs listed above are used to indicate that the animal
needs to be brought to a chute or other restraint device for determination of  rectal
temperature.  Our case definition is completed, and the animal is eligible for therapy if  the
rectal temperature is greater than or equal to 40º C (104º F), it is demonstrating visible
depression, and there are no signs that other diseases are causing the depression and elevated
rectal temperature.

When an animal meets the requirements of  the case definition, the next step is to
administer the initial therapy.  Guidelines for initial and additional therapies might be
constructed as follows, but please note that these treatment guidelines are for a specific subset
of  cattle with respiratory disease.  This subset consists of  cattle that we expect will need one
of  our most effective antimicrobial choices as initial therapy.  There are other groups where
experience dictates that the disease challenge will be less severeand we may select a lower-
efficacy, “old line” compound as the first therapy and use a newer, higher efficacy compound as
an immediate follow up therapy for those not responding to the first therapy.

Example therapeutic regimen for bovine respiratory disease:

High Risk Cattle – Highly stressed cattle and those already in advanced stages of
respiratory disease where we expect to treat 10% or more for respiratory disease and
expect a case fatality rate of  5-10%.

High Risk Treatment #1 - Slaughter withdrawal 28 days

Day 0 Drug 1 2.0 ml/100 lbs. subcutaneously in the neck using a
16 gauge, 3/4”  needle, maximum of  15 mL/site.

Days 1-2 (24-48 hrs) Observe only; Drug 1 has effective levels for this
time and further handling will only add stress. Very
severe animals may be rotated to treatment 2 as soon
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as 48 hours following initial therapy, but the
therapeutic programs and case selection techniques
should be examined if  this exceeds 5% of  the treated
animals.

Day 3 (72 hours) Make your final decision on this day.  Two options:
discontinue treatment (the animal has recovered),
or advance to treatment #2.  Determining rectal
temperature is not necessary to determine
therapeutic success if  the animal appears clinically
normal.

High Risk Treatment #2 - Slaughter withdrawal 28 days

Repeat treatment #1.  We are making the decision that the animal needs continued
therapy, not necessarily different therapy.  We must monitor treatment response to
tell if  this approach is working on a particular group of  cattle.  Rotate to treatment
#3 according to instructions listed for treatment #1 above.

High Risk Treatment #3 - Slaughter withdrawal 15 days

Day 0 Drug 2 5.0 ml/100 lbs. subcutaneously in the neck, 16
gauge, 3/4”  needle, maximum of  10 mL/site.

Day 1 (24 hrs) Drug 2 5.0 ml/100 lbs. subcutaneously in the neck, 16
gauge, 3/4”  needle, maximum of  10 mL/site.

Day 2 (48 hrs) Drug 2 5.0 ml/100 lbs. subcutaneously in the neck, 16
gauge, 3/4”  needle, maximum of  10 mL/site.

Day 3 (72 hrs) Animals not responding by 72 hours should be
classified as nonresponders.  Move these animals to
the designated area for environmental and
nutritional support.

Treatment guidelines will vary dramatically from area to area and between
production units.  However, the basics of  the guidelines remain the same.

a. A veterinarian and client sitting down with all those involved in disease
therapy to design treatment guidelines specific to that site.

b. Inclusion of  case definitions and detailed directions for administering
therapy, including the regimens (dose, route, frequency, duration,
withdrawal time) and when to re-evaluate the animal for success/failure
determination.

c. It is also very important to agree when therapy will be terminated.

Treatment guidelines are a living document reflecting the ongoing involvement
of  a veterinarian in antimicrobial use decisions.  Once consistent record keeping,
case selection, and therapeutic regimens have been established, the veterinarian is



18

now positioned to make meaningful recommendations regarding antimicrobial use
in the population.  The records may be combined with periodic or outbreak associated
monitoring of  pathogen antimicrobial susceptibility.  It is important that the
veterinarian realize which antimicrobials have accurate, clinically validated susceptibil-
ity breakpoints established for the disease indication.  For example, there are numerous
newer antimicrobials with clinical breakpoints validated by the National Committee
for Clinical Laboratory Standards (NCCLS) for bovine respiratory disease.  In
contrast, there are no breakpoints that have been clinically validated for enteric disease
in cattle.

Evaluation of  records should involve analyzing the following calculated param-
eters.  Bovine respiratory disease (BRD) is again used as an example.  Evaluation of
records for other disease therapy may require additional parameters for adequate
evaluation.  The veterinarian should equip themselves with a series of  questions they
want to use the records to answer.  For BRD these include:
a. Is the challenge one of  morbidity or treatment response?

A 2.5% death loss may be achieved through 50% morbidity with a 5% case
fatality rate or 10% morbidity with a 25% case fatality rate.  The approach
to the 50/5 problem in future groups of  similar cattle involves steps to
control morbidity while maintaining the same acceptable therapeutic
regimen.  The approach to the 10/25 problem is addressed in c below.

b. Are too many cattle being treated?

True first treatment response rates (treated once and never treated again for
BRD) of  95% and higher, coupled with numerous, normal rectal tempera
tures in treatment records and case fatality rates near 0% suggest that “false
positives” are receiving therapy.  These cases are animals that are not truly
in the initial stages of  respiratory disease.  In these cases, the veterinarian
should continue to work with the client to further develop the case
definition to eliminate needless use of  antimicrobials.

c. If  a lack of  treatment response in cattle in the early stages of  BRD is
determined:

I. Is the agreed upon regimen being followed?

Written treatment guidelines coupled with adequate records are essential
for this determination.  The veterinarian should insist that all parties
involved discuss proposed changes in treatment guidelines and agree on the
changes prior to implementation.

II. Are cattle being selected for therapy soon enough to allow for
therapeutic response?

A high percentage of  animals not responding by the end of  the treatment
rotation (all specified regimens have been completed) and/or a high case
fatality rate require this question to be answered.  The veterinarian should
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again review the adequacy of  the case definition and if  this definition is
being utilized.   A high number of  mortalities within 24-48 hours of
initial therapy suggests that the animals are not being selected for therapy
soon enough.

III.Are cattle being evaluated for additional therapy at the indicated times?

This may be a problem with single injection therapies where cattle are held
in groups with different days of  initial therapy or are returned to their
original population.  By routinely examining the treatment histories of
nonresponders and mortalities, the veterinarian will be able to pick up
significant gaps in the treatment history if  they are occurring.  Immediate
rotation to additional therapy when needed is a critical control point in
judicious antimicrobial use.

IV. Are we using the right antimicrobial?

The answer to this question comes from monitoring first treatment
response rates, case fatality rates, relapse rates and antimicrobial suscepti
bility tests.  This question should be asked after I, II, and III above have
been answered.  The veterinarian should be aware of  acceptable rates for
each of  these categories for the disease challenge being addressed.

V. Is drug quality being protected?

This should be part of  routine involvement by the veterinarian in the
production system and should always be addressed again when records indicate
a lack of  drug response.

Additional Sources of Information Regarding Antimicrobial Use

Apley, Mike: Respiratory disease therapeutics,  in Howard and Smith(eds):
Current Veterinary Therapy-Food Animal Practice 4. Philadelphia, WB Saunders
Co. 1999, pages 462-471.

Apley, Mike: Feedlot therapeutics,  in Stokka GL (ed): Feedlot Medicine and
Management. Veterinary Clinics of  North America, [Food Animal Practice],  July
1998, 291-311.

Apley, Mike: Antimicrobial therapy of  bovine respiratory disease,  in St. Jean and
Vestweber (eds): Update on Bovine Respiratory Disease. Veterinary Clinics of
North America, [Food Animal Practice], November 1997, pages 549-574.

Beef  Sessions on Antibiotic Resistance, in Proceedings of  32nd Annual Convention
of  American Association of  Bovine Practitioners, September 1999, pages 71-122.

Food Animal Residue Avoidance Databank Comprehensive Compendium of  Food
Animal Drugs.  Available from Publications, University of  Florida, PO Box
110011, Gainsville, FL 32611-0011; or telephone 352-392-9861.
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General Sessions on Antibiotic Resistance, in Proceedings of  32nd Annual
Convention of  American Association of  Bovine Practitioners,  September 1999,
pages 10-23.

Helpful Tips for Extra-Label Drug Use, in Journal of  American Veterinary Medical
Association, vol 212, #5, March 1, 1998; #7, April 1, 1998; #9, May 1, 1998;
#11, June 1, 1998.

Langston, Vernon: Antimicrobial Use in Food Animals. in Howard and
Smith(eds): Current Veterinary Therapy- Food AHelpful Tips for Extra-Label Drug
Use, in Journal of  American Veterinary Medical Association, vol 212, #5, March
1, 1998; #7, April 1, 1998; #9, May 1, 1998; #11, June 1, 1998.
nimal Practice 4. Philadelphia, WB Saunders Co, 1999, pages17-32.

Prudent Drug Usage Guidelines, in The Bovine Practitioner, January, 2000, vol
34, No.1, p 73.
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GLOSSARY

Antibiotic—a chemical substance produced by a microorganism which has the
capacity, in dilute solutions, to inhibit the growth of  or to kill other microorganisms.

Antimicrobial—an agent that kills bacteria or suppresses their multiplication or
growth. This includes antibiotics and synthetic agents.  This excludes ionophores and
arsenicals.

Narrow Spectrum Antimicrobial—an antimicrobial effective against a limited
number of  bacterial genera often applied to an antimicrobial active against either
Gram-positive or Gram-negative bacteria.
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Broad Spectrum Antimicrobial—an antimicrobial effective against a large number of
bacterial genera; generally describes antibiotics effective against both Gram-positive
and Gram-negative bacteria.

Antibiotic Resistance—a property of  bacteria that confers the capacity to inactivate
or exclude antibiotics or a mechanism that blocks the inhibitory or killing effects of
antibiotics.

Extralabel—Extralabel use means actual use or intended use of  a drug in an animal
in a manner that is not in accordance with the approved labeling.  This includes, but is
not limited to, use in species not listed in the labeling, use for indications (disease or
other conditions) not listed in the labeling, use at dosage levels, frequencies, or routes
of  administration other than those stated in the labeling, and deviation from the
labeled withdrawal time based on these different uses.

Immunization—the process of  rendering a subject immune or of  becoming immune,
either by conventional vaccination or exposure.

Monitoring—monitoring includes periodic health surveillance of  the population or
individual animal examination.

Therapeutic—treatment, control, and prevention of  bacterial disease

Veterinarian-Client-Patient Relationship (VCPR) — A VCPR exists when all of  the
following conditions have been met:
1. The veterinarian has assumed the responsibility for making clinical judge

ments regarding the health of  the animal(s) and the need for medical
treatment, and the client has agreed to follow the veterinarian’s instructions.

2. The veterinarian has sufficient knowledge of  the animal(s) to initiate at least a
general or preliminary diagnosis of  the medical condition of  the animal(s).
This means that the veterinarian has recently seen and is personally acquainted
with the keeping and care of  the animal(s) by virtue of  an examination of  the
animal(s) or by medically appropriate and timely visits to the premises where
the animal(s) are kept.

3. The veterinarian is readily available for follow-up evaluation, or has arranged
for emergency coverage, in the event of  adverse reactions or failure of  the
treatment regimen.

Veterinary Feed Directive (VFD) Drug—The VFD category of  medicated feeds was
created by the Animal Drug Availability Act of  1996 to provide an alternative to
prescription status for certain therapeutic animal pharmaceuticals for use in feed. Any
animal feed bearing or containing a VFD drug shall be fed to animals only by or upon
a lawful VFD issued by a licensed veterinarian in the course of  the veterinarian’s
professional practice.
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