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Preface

The raising of livestock for meat, milk, and eggs has been an integral compo-
nent of the food production system in this country since its first settlement in the
1600s. The U.S. capacity for food production is tremendous and remarkable,
considering that now less than 2 percent of the population is genuinely vested in
the raising of food for the rest of the country. Pressures for land development and
the vast increase in population have commanded a shift in food-raising practices
and the efficiency of food-animal production is testimony to the successful imple-
mentation of scientific discoveries in breeding, genetics, nutrition, and animal
health on the farm.

Veterinary drugs are a critical component of food-animal production. They
provide many benefits related to animal health, animal welfare, and economic
return for the industry. Since the benefits of subtherapeutic use of antibiotics in
enhancing growth and feed efficiency in animals were first observed almost half
a century ago, the number and use of these products has increased. In fact, the
discovery of the benefits of subtherapeutic use of antibiotics is often credited
with the move toward more intensive animal production management systems,
thereby allowing fewer people to produce greater quantities of food.

For decades, the quality, efficiency, value, and safety of food production in
the United States has been exceptional; it has served as a model for the rest of the
world. However, the U.S. food production system must continuously improve if
our country expects to be successful in today’s highly competitive global market
and if producers hope to deliver animal-derived foods that meet the ever-increas-
ing expectations of the consuming public.

A totally risk-free system of food production is an unreasonable and funda-
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mentally unattainable goal. Actual human health risks associated with food-
producing animals are most immediately brought into focus in reviewing the
number of cases of human illness that occur from food contamination with micro-
organisms of animal origin. The magnitude of this risk is somewhat difficult to
assess. In terms of tracing the origin of an illness directly back to the animal, a
complicated intertwining of farm, wholesale-retail, and consumer practices ex-
ists that create opportunities for disease to emerge. However, because many
aspects of the risk are known and acknowledged, it could be thought of as man-
ageable, because logical courses of action can be applied. The potential risk to
human health directly associated with the use of antibiotic drugs in food animal
production is a more nebulous issue but still of great concern because of what is
not known, what could occur, and a general attitude that control and management
of the situation need to be improved.

The gains that have been made in food production capacity would not have
been possible were it not for the ability of reliable agricultural chemicals to
contain the threat of disease to crops and animals. The health of food-producing
animals is intrinsically linked to human health. That is to say, factors that affect
food-animal health will, in turn, affect human health. The logic is, if you improve
the health of our animals, the health of the human population should not be
compromised. The use of animal drugs, antibiotics in particular, is considered by
some to pose an increased health risk to the people who consume the products
from those animals. The use of all drugs (in humans as well as animals) creates
both benefits and risks. With proper controls, the benefits should exceed the risks,
and “new” risks will replace the “old” risks at a lower level of threat. For
example, the risk of suffering from an antibiotic-resistant bacterial infection is
considered acceptable when compared with the risk of dying from the bacterial
infection left untreated.

Public attention today focuses primarily on the favorable and unfavorable
effects of animal drug use on human health. For livestock producers and veteri-
narians, attention also is focused on the favorable and unfavorable effects of
animal drug use on animal health and on the consequences of the inadequate
numbers of approved drugs available for use. Antibiotic agents are one class of
drugs used extensively in food-animal production therapeutically and subthera-
peutically. By far the most important concerns among stakeholders today are
microbial resistance to these compounds and residues of these compounds in the
food supply. In addition, significant concerns have come to the forefront from
manufacturers, producers, and veterinarians that the ever-increasing cost and
length of time to approve new drugs have produced a crisis in drug availability.
These issues have already generated legislative activity on two occasions, in the
Animal Medicinal Drug Use Clarification Act, which was passed in 1994, and in
the Animal Drug Availability Act, which was signed into law October 9, 1996.
There is reason to believe that, in the near future, these issues will be joined by
others, particularly those related to genetic engineering technology.
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As a result of these concerns and the conflicting interests surrounding them,
the Panel on Animal Health, Food Safety, and Public Health, jointly sponsored by
the National Research Council’s Board on Agriculture and the Institute of
Medicine’s Food and Nutrition Board, initiated a project to contemporize the
understanding of the issues and relevant information concerning use of drugs in
food animals and to establish recommendations regarding a new approach to
addressing the problems pertaining to availability and the effective and safe use
of drugs in food animals. The Panel on Animal Health, Food Safety, and Public
Health convened the Committee on Drug Use in Food Animals to address these
issues. Specifically, the committee was charged with examining the benefits and
risks associated with drug use in food animal production and to prepare a report
with recommendations that:

- * review the role of drugs in food-animal production, including accessibil-

ity and accountability in their use;

* summarize available knowledge on human health effects of drug use in
food animals;

» evaluate the approval and regulatory process and delivery systems for
animal drugs; and

* assess emerging trends, technologies, and alternatives to drug use in food
animal production.

The committee commissioned background papers to provide an historical
perspective on the role of drugs in animal production, a status report of the animal
health industry, and an historical perspective on the regulatory approval process
for animal drugs. The committee met four times and, on two of these occasions,
held open sessions and a workshop to gather detailed information from federal
regulatory agency personnel concerning the new drug approval process, proce-
dures for setting residue tolerance levels, and drug residue testing. Representa-
tives of the various livestock, poultry, and aquaculture organizations provided
information concerning current husbandry and production practices and quality-
assurance programs.

During the evaluation process, it became evident that the existing system that
encompasses the total spectrum of drug development, regulation, and use is in
part paralyzed by politics and perceptions. The need for a more coordinated,
flexible system for tactical decision making and for strategic planning related to
policies affecting animal drug use is striking. Issues attendant to drug use in food
animals will continue to evolve. Thus, there is a need for a process for evaluating
needs and risks in the uses for human and animal drugs that continuously updates
the issues and restructures decisions rather than one that periodically resolves
crises.

As the committee pursued its work, four primary objectives were identified.
The unifying theme among these goals is to offer to policy makers, consumers,



X PREFACE

the communications industry, food producers, drug manufacturers, and other
audiences our recommendations for needed improvements related to:

e drug resistance monitoring;

* drug residue monitoring;

* drug use and alternative strategies; and

* an integrated, continuous, decision-making process with shared responsi-
bilities of all stakeholders to enhance availability of needed drugs and to move
toward global harmonization of this process.

In addressing its charge, through these four areas, the committee developed a
line of logic, which guides the elaboration of this report, as follows:

* The residue-monitoring process is critical to the protection of the
consumer’s health—it must be effective and match the patterns of use for all
classes of drugs in animal production systems.

* The drug approval process is critical to the availability and accountable
use of all classes of drugs used in animal production systems, and in the future
this will include emerging issues such as genetic design strategies.

* If the drug-residue-monitoring system is effective, then the remaining
risk—benefit issue of major proportion is microbial resistance to antibiotics. Based
on this line of logic, and because of the urgent nature of this matter, it is treated
more extensively than any other topic in this report.

Chapter 1 provides an overview of the use of drugs in food animals and some
of the controversy that has existed concerning this practice for the past 30 years.
It also sets the stage for examining the perceptions of the risks associated with
antibiotic use in food animals and the complexity of the intertwining of food
production economics, animal health, industry drug development, and consumer
preferences. Chapter 2 provides an overview of current production practices in
the major food-animal species and describes the industry-initiated quality-assur-
ance programs in place for cattle (beef and dairy), swine, and poultry producers.
Chapter 3 discusses the primary benefits and hazards to human health of the use
of drugs in food-animal production. Chapter 4 presents issues related to develop-
ment of new drugs, the current approval process, and issues related to new devel-
opments in the approval process that are attempting to relieve some of the time
lag and expense of developing new drugs. Antibiotic approval is the most press-
ing aspect of this process. Recommendations are offered to focus resources on
public health risks. Chapter 5 summarizes the pertinent features of the drug-
residue-monitoring program in the United States, explaining that an effective
system is the critical assumption upon which all other strategies rest. In recent
years significant interest has emerged, as has fear, in the development of antibi-
otic resistance in human and veterinary health arenas. The importance of this
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area of concern cannot be understated, and the specifics of this topic are pre-
sented in Chapter 6. The effects of therapeutic and subtherapeutic use of antibi-
otics on resistance in animals are discussed, as are the mechanisms through which
resistance can develop. Finally, new data are presented that underscore much of
the controversy in views regarding the approval of new antibiotics for general use
in food animals with particular reference to the class of antibiotics called fluoro-
quinolones targeted to the development of resistance in Salmonella. Chapter 7
describes the economic implications of eliminating subtherapeutic drug use in
food animals, and Chapter 8 discusses alternative strategies to reduce the need for
drug use and highlights promising areas for further research.

Successful food-animal production management systems are continuously
changing as advances are made in biomedical and agricultural science. Further-
more, consumer trends shift, and multiple factors alter the priorities and practices
of the food production and pharmaceutical industries as well as of public health
and health care policy makers.

Capitalizing on opportunities and solving problems pertaining to food-ani-
mal production systems now and in the future will be best accomplished through
an integrated process that continuously assesses the strengths and weaknesses of
the total system, rather than the various components separately, and uses the
expertise of all stakeholders. This will be successful only if the various stake-
holders define the best long-term solutions instead of short-term wins and losses
and have access to information that is relevant, comprehensive, and accurate.

Since the committee began its deliberations, movement has indeed begun in
this direction, as indicated by the alliance of food-animal producers, veterinar-
ians, the animal pharmaceutical industry, and the Center for Veterinary Medicine
of the Food and Drug Administration to work out a solution to accelerate the
approval process for needed new animal drugs.

James R. Coffman, Chair
Committee on Drug Use in Food Animals
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