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MANAGING ANTIMICROBIAL
RESISTANCE IN FOOD PRODUCTION:
CONFLICTS OF INTEREST AND

ABSTRACT

Antimicrobial resistance is a growing public health concern and is associated with the over- or
inappropriate use of antimicrobials in both humans and agriculture. While there has been reco-
gnition of this problem on the part of agricultural and public health authorities, there has none-
theless been significant difficulty in translating policy recommendations into practical guidelines.
In this paper, we examine the process of public health policy development in Quebec agriculture,
with a focus on the case of pork production and the role of food animal veterinarians in policy
making. We argue that a tendency to employ strictly techno-scientific risk analyses of antimicro-
bial use ignores the fundamental social, economic and political realities of key stakeholders and
so limits the applicability of policy recommendations developed by government advisory groups.
In particular, we suggest that veterinariansO personal and professional interests, and their ethi-
cal norms of practice, are key factors to both the problem of and the solution to the current
over-reliance on antimicrobials in food production.

RESUME

La surutilisation et IQutilisation inappropriZe dOantimicrobiens chez les humains et en agriculture
ont accentuZ le phZnomene de dZveloppement de rZsistance aux antimicrobiens par de nom-
breux agents pathogenes. Cette situation cause provoque un important probleme de santZ
publique. Bien que les autoritZs agricoles et de santZ publique reconnaissent [Oampleur du pro-
bleme, elles Zprouvent nZanmoins une grande difficultZ " traduire les recommandations en lignes
directrices applicables. Au cours de cet essai, nous examinons le processus de dZveloppement des
politiques de santZ publique en agriculture au QuZbec, en mettant IOaccent sur le cas de la pro-
duction porcine et le r'Mle des vZtZrinaires dans |OZlaboration de ces politiques. Nous sommes
dOavis que la tendance technoscientifique dOutilisation des analyses de risques des antimicrobiens
ne tient pas compte des intZrets fondamentaux, soit sociaux, Zconomiques et politiques, des par-

POLITICS IN THE DEVELOPMENT OFties prenantes principales. Elle limite ainsi IQapplicabilitZ des recommandations des politiques

PUBLIC HEALTH POLICY

BRYN WILLIAMS-JONES ET
BfATRICE DOIZf
UNIVERSITf DE MONTRfAL

publiques dZveloppZes par des groupes consultatifs. En particulier, nous suggZrons que les intZ-
rets personnels et professionnels des vZtZrinaires, ainsi que leurs normes Zthiques, sont ~ la fois
les facteurs principaux du probleme, et la solution " la dZpendance excessive aux antimicrobiens
dans la production alimentaire.
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INTRODUCTION

A series of food safety scares and crises in North America and Europe
are arguably at the origin of a loss of public confidence in the safe-
ty of foods and in government food safety policy-making. Notable
recent examples include outbreaks of salmonella or E. coli contami-
nation in vegetables and processed meats in the United States and
Canada, public debates in Europe about the integration of hormones
or genetically modified foods into food production, the spread of Foot
and Mouth Disease (FMD) in cattle in the United Kingdom and
Canada, and the discovery in 2008 of Listeriosis contaminated cheese
in Quebec. These events have left many people with the impression
that things “are out of control”, raising concerns not only about food
safety, but also about government accountability and transparency.
Less clear, however, are the reasons for this apparent lack of account-
ability or the means by which to improve the situation. As we will
argue 1in this paper, it is critical to attend to the social, economic and
political dimensions of agriculture (e.g., economies of scale, vertical
production integration, international trade, cheap and ready access to
quality food products) and the associated diverse and potentially con-
flicting interests of key stakeholders, most notably food animal vet-
erinarians, farmers/producers, the pharmaceutical industry, and the
general public. Only with such an understanding, we suggest, is it

ible to comprehend historical and contemporary government
1 5'p:gonses to food and public health crises, and be able to positively
inTluence future agricultural and public health policies.

Perhaps the most dramatic case of food contamination was the out-
break, in the 1990s, of Bovine Spongiform Encephalopathy (BSE) or
“Mad Cow disease” in sheep and cattle in the United Kingdom. This
disease occurs naturally although infrequently in ruminants, and was
spread through the common agricultural practice of using bone meal
in animal feed, some of which had originated from infected animals;
bone meal is an excellent source of supplemental protein, calcium
and phosphorous and suitable for use in feeding hogs, chickens and
ruminants." The great concern about the BSE outbreak was the dis-
covery of a link between this animal disease and the development of
variant Creutzfeldt-Jakob Disease (vCJD) in humans, a fatal neuro-
logical disease that has proven impossible to treat and exceedingly
hard to contain. Over the ensuing decade, recognition of the link
between BSE and vCJID lead many countries to change their agricul-
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tural practices regarding the composition of animal feed (e.g., prohi-
bitions on the use of bone meal), to introduce more stringent moni-
toring of food animals (e.g., tracking animals by farm of origin, age,
disease-free status), and to initiate restrictive blood donation criteria
for public and private blood banks (e.g., in Quebec, people who had
lived in the UK or Western European countries considered at high
risk for vCJD are prohibited from donating blood?).

While the UK and international responses to BSE (and the threat
of vCJD) may seem appropriate, studies examining the emergence of
BSE in the UK and the actions taken by UK agricultural and health
authorities reported serious problems with transparency in the risk
assessment process, a lack of communication within and between gov-
ernment departments, and an administrative culture that did not pro-
mote accountability’ For example, concern to not destabilize public
perception about the safety of the meat production system lead offi-
cials to de-emphasize possible risk factors for spreading BSE or
acquiring vCJD. A decade later, the outbreak of FMD in the UK
raised similar issues about public health policy making. Foot and
Mouth was an economic disease, and an economic disaster for farm-
ers and communities. Pressure from government to eradicate the dis-
ease through the massive slaughter of animals (over six million) was
motivated almost entirely by trade and economic considerations, and
not the danger posed for human health or that of livestock. The UK
Ministry of Agriculture, Fisheries and Food (MAFF) claimed that a
mass slaughter was the only way to contain the spread of the dis-
ease, despite the ready availability of a vaccine. Vaccination was not
considered an acceptable option because of concerns about what the
use of a vaccine would imply about Britain’s “disease-free” status
and its negative impact on international trade.* The MAFF was influ-
enced by value assumptions about productivity levels, a limited con-
ception of animal welfare, and a presumption that economic inter-
ests would be affected if the disease was not eradicated rapidly. There
was also a lack of broad stakeholder participation concerning the
issue of vaccination.’

In North America and Europe, there has been a growing and large-
ly positive discourse amongst academics and policy makers about the
utility and importance of involving various stakeholder groups in
health policy making; the idea is that if diverse public voices or per-
spectives are “at the table”, then this will lead to better (i.e., more
representative, equitable, and publicly acceptable) policy.® However,



as has been shown in recent social science research on the uUBRACKGROUND
public or stakeholder participation processes in policy making (e.g.,
dealing with genetically modified foods, or new biomedical technol&efore discussing the ethical challenges related to stakeholder and
gies), one must be wary of seeing these mechanisms as a panapeaifically veterinarian involvement in managing antimicrobial use
for problems of accountability and trust. It is essential to recogniseQuebec agriculture, it will be helpful to first examine the reasons
the political and economic interests inherent in policy making (e.fpr the current widespread use of antimicrobials in food animal pro-
related to food safety and international trade), and consider seriadisction, the risks this poses for public health, and the problems it
ly who would be appropriate stakeholders to involve in any delibegises for agriculture and public health policy.
ative policy making process.

In this paper, we examine these two issues in more detail throdytimicrobial use in agriculture and its public health
a study of the regulatory system for food animal (and specificalfiPlications
pork) production in Quebec. We focus on moves by professional aftee development of antimicrobial resistance is a major international
government advisory groups to regulate and better manage antioiblic health concerH.Indeed, the growing prevalence of potential-
crobial drug use in pork production in order to mitigate the develoly- fatal infectious diseases attributed to antimicrobial resistant
ment of antimicrobial resistance in hum&rsymething that is a wide- microorganisms raises a very worrisome public health scenario, that
ly recognized and growing public health concern. Pork productionigs the large scale spread of untreatable infectious diseases. Multidrug
one of the leading export sectors of agri-food products in Canada r@sistant tuberculosis (1 to 2% of the worldwide cases of TB), methi-
was until the recent OporcineO H1NL1 flu scare), and Quebec prodeitiasresistant Staphylococcus aureus, and penicillin-resistant and
the most hogs in the country (1/3 of the total inventory of hogs macrolide-resistantStreptococcus pneumoniae are all antimicrobial
Canad3; the sector is worth billions of dollars annually to the Quebeaesistant microorganisms that pose serious public health challenges in
and Canadian economies. Unlike other food production sectors, hbeth developed and developing countries. Antimicrobial resistance is
ever, pork production in Quebec and the rest of Canada is substdse emerging and spreading among food borne microorganisms such
tially vertically integrated (described more fully below), so decisiorss Campylobacter and Salmonella. The problem of antimicrobial

ut production practices and the use of antimicrobials are invaesistance has been recognized since practically the first use of antibi-

1% shaped by corporate interests. Yet in contrast to most other jusite and antiviral drugs in human medicine. Yet it is only in the last

lons in North America where antimicrobials can be purchased ofew decades that the medical, scientific and public health communi-
the counter by food producers, in Quebec only veterinarians are pgrs have become aware that antimicrobial resistance now involves
mitted to prescribe antimicrobials. But because veterinarians are pitlost all genera of microorganisms associated with human and ani-
by food producers for their services (and may also generate revenues diseases.
from prescribing and even selling pharmaceuticals), and are requiredhe cause of this increase in prevalence of resistant microorgan-
to protect public health (e.g., by managing/limiting the use of antimisms has been attributed to increasing and often inappropriate use of
crobials), they encounter challenging conflicts of interest both in themtimicrobials in human medicine, but also to overuse by the agri-
daily practices, and in their participation in the development of pubdltural industriest The major agricultural use of antimicrobial drugs
lic health guidelines and policy. Food animal veterinarians are kigyin the production of poultry, hogs and cattle, and somewhat less
actors (and a major stakeholder group) in pork production, the admimaquaculture and plants. Antimicrobials are now widely used by vet-
istration of antimicrobial drugs, and in the development of public pa+inarians to treat infections (therapy), to improve growth and feed
icy to moderate or limit their use. In this context, we argue that vedfficiency (growth promotion), for metaphylaxis (treatment of clini-
erinariansO personal and professional interests, and their ethical noaiffys healthy animals belonging to the same pen or flock, as animals
of practice, are key factors to both the problem and the resolutionwifh clinical symptoms) and for prophylaxis (treatment of healthy ani-
the current over-reliance on antimicrobials in food production.  mals to prevent disease in stress periods).
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The use of antimicrobials as growth promoters in food animase multi-drug resistant) may be transmitted to humans via the food
such as hogs began in the late 1940s and early 1950s, at a twim&n or by direct contact with animats.
when food production in North America and Europe was insuffi- By the 1960s, it was already quite well recognised in the agricul-
cient and too costly to meet growing public demand. During thigral and scientific communities that the prolonged use of antimicro-
period, the World Health Organisation (WHO) and Food arulals favoured the appearance of resistant microorganisms. For exam-
Agricultural Organisation (FAO) were set up by the United Nationple, in 1969 the UKOs Swann Committee recommended restricting the
with as a priority the development of initiatives to increase globlw level use of therapeutic antimicrobials (i.e., antimicrobials used to
food supply. The OGreen RevolutionO in agriculture was seen @eas human diseases) in animal féewet desplte this recognition of
scientific and technological revolution: technical, biological anithe public health problems posed by antimicrobial use in food produc-
mechanical innovations B alongside substantial financial capttah, North American and European regulatory authorities continued to
investments through agricultural subsidies B would enable indusageept if not actively encourage the use of antimicrobials (e.g., in feed
alized and developing countries to both meet their growing naticadditives) as growth promoters and prophylactic drugs for food pro-
al food needs and to participate in the expanding global agricultducing animalg* Consumers in North America and Europe had come
al market’? One such technical/biological solution was the widde accept B and even demand P that food would be safe and afford-
spread use of low concentrations of antimicrobials to stimulate foadle. The commercial and economic implications of the new antimi-
animal growth and increase the yield of meat per unit of animaiobials as management tools (e.g., reduction in disease outbreaks,
feed®® Low concentrations of antimicrobials moderately inhibit thancrease in food yield) were simply too attractive, and arguably one of
growth of microbial flora, especially the lactic flora. This results ithe reasons for a general lack of concern about the development of
a preservation of carbohydrates and proteins in the small intesti@ejmicrobial resistance in food producing animals.
decreased transit across the large intestine and bowel, an increasddhis failure to question the implications of widespread and often
production of volatile fatty acids, and thus increased availability ofdiscriminate use of antimicrobials was further supported by the tra-
nutrients and energy for animal growth. ditional strategy of the pharmaceutical industry to deal with antimicro-

To put this issue into perspective, the amount of active ingredial resistance in the context of human health care. That is, every time
ent consumed per hog after weaning (on average four monthsjesistance appeared against a particular antimicrobial drug, a new

]5g 37g in QuZbec, 40g in France, but only 3g in Denniaiiese dif- antimicrobial or class of antimicrobials would be developed and intro-

ferences reflect to some extent variation in the scale of industilyced into human and veterinary medicine, and into animal food pro-
but arguably have more to do with scientific and policy choicekiction management. Unfortunately, while the first 30 years following
about the appropriate use of antimicrobials. Given the massive s¢h&discovery of penicillin saw the introduction of a multitude of antimi-
of contemporary agricultural production in North America androbials that were able to stay ahead of resistance, during the last 25
Europe (e.g., the Canadian inventory of all hogs in 2006 was 630 years only one new family of antimicrobials (the oxazolidinones)
million anlmals in the US, the inventory was 61 million animéfs),has been introduced. It seems that this market has lost its appeal to
very large quantities of antimicrobials are being used. Of note, 5@Big Pharma®arguably because the classical response of developing
of all antimicrobials sold around the world are now used in foam new antimicrobial or class of antimicrobials every time resistance
animal productiort’ Most of these drugs are the same or very closgpears has become untenablEhere is now general scientific agree-
in chemical structure to the antimicrobials used in human medicimeent that the only viable option to limit resistance development is to
providing favourable conditions for selection, spread and persistedeerease the selection pressure on resistant microorganisms, which
of antimicrobial resistant pathogenic and commensal baétaria entails decreasing antimicrobial use. Yet as already mentioned, modern
animals. The problem for human health is that these resistant bfaod animal production has become dependant on the use of large quan-
teria or the resistant genetic determinants (particularly when théies of antimicrobial drugs, a linkage that is no longer sustainable.
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Policy strategies to reduce antimicrobial resistance ing included a series of recommendations to guide antimicrobial use:
1) the need for clinical practice guidelines on prudent antimicrobial
In recent years, international guidelines concerning the use of antinge; 2) mandatory enrolment in On-farm Food Safety (OFFS) pro-
crobial drugs in food-producing animals have been developed, inclggams?® 3) the production and availability of national surveillance
ing for example, theVHO Global Principles for the Containment of data; 4) improved education of veterinarians and food producers about
Antimicrobial Resistance in Animals intended for Foods and theOIE antimicrobial usage and antimicrobial resistance; and 5) improved sci-
Guidelines on Responsible and Prudent Antimicrobial Use.?* These entific knowledge. While these recommendations are certainly a pos-
guidelines provide a framework of actions to take to reduce the oviéiee step, they are somewhat bureaucratic in nature (a focus on qual-
use or misuse of antimicrobials in order to protect human healiy. control and participation in screening programs) and are often dis-
They include recommendations on pre-approval, manufacturing, d@at from the practical realities of the food animal veterinarians or
tribution, sales and the prudent use of drugs. They also promote reéistel producers using antimicrobials. For example, while the collec-
ance surveillance programs, and education of veterinarians and fdiom of national-level data about antimicrobial use and resistance is
ers (food producers) about the appropriate use of and dangers asslpful when the spread of an animal pathogen has been recognized,
ciated with misusing antimicrobials in food animals. Some of thetieese data are not directly useful for the practicing veterinarian who
policies have even gone so far as to recommend a complete bamegds information about a specific farm or production system (e.g.,
the use of antimicrobials as growth promoters in the absencerelfitive disease status, relative ages of animals, purpose of use of
detailed risk assessments, if these drugs are also used in huardmicrobialsy?
therapy. Concerns about the need to respond to the growing publidn examination of reports prepared in 2002 and 2005 by Health
health” challenge of antimicrobial resistance have also stimulat@@nadaOs Advisory Committee on Antimicrobials in Food Animals in
international professional and scientific conferences, includingCanada finds similar general statements with relatively few specifics
number in Canada, and led to the development of policies and guidepractical recommendations for the key stakeholéeérbese reports
lines at both the national and regional levels. Unfortunately, bothalso seem to be premised on the notion that the problems posed by
Canada and internationally, there seems to be great difficulty @ntimicrobial use in food animals can be resolved primarily through
tragslating these directives into concrete, practical recommendatithes application of rigorous scientific research and a quantification of
16@ acknowledge the range of interests involved, and so be acc#p- relevant risks and benefits. That is, problems will be solved
e to the key stakeholders such as farmers, veterinarians, and fbogugh Oa risk-based decision-making approach embracing manage-
production companies. ment strategies that are appropriate or proportional to the expected
In October 2005, the Ontario Ministry of Agriculture Food andsks from the use of a productOret there is little in the way of
Rural Affairs, and the Public Health Agency of Canada, organisedecification about how to arrive at the ultimate decision to use or
conference entitleddgriculture’s role in managing antimicrobial —not to use antimicrobials; veterinarians are encouraged to be Orespon-
resistance - The road to prudent use, which was a follow-up to a sim- sible and judiciousO and to act according to the Canadian Veterinary
ilar conference held in 1999. The conference brought together mafgdical Association Oprudent useO principles. These principles state
stakeholders, including research scientists, members of regulatbat veterinarians should assist clients with the design of proper pro-
agencies, representatives from the pharmaceutical and food industgesns to reduce disease and antimicrobial usage; consider alternative
members of the medical community, and food animal veterinariatfserapeutic options, dispense and prescribe antimicrobials only with-
The aim was to discuss the changes in antimicrobial resistance sincée confines of a valid veterinarian-client-patient relationship; and
1999 and to determine how to improve antimicrobial use in agricyiroperly select and use antimicrobial drdgEinally, there is no atten-
ture in Canada over the next five years. The outcomes of this mdtn to the practical challenges facing veterinarians or food produc-
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ers, and in particular, the social and economic pressures that prontteeedifficult and so far unanswered question: how can the Canadian
the very excesses in antimicrobial use that these policies seek to redagecultural sector © which is worth billions of dollars to the econo-
In Quebec, the Ministere de IOAgriculture, Pecheries ety and employs tens of thousands of people B move beyond its
Alimentation du QuZbec (MAPAQ) is working towards a ban on thiependence on antimicrobials?
use of antimicrobials as growth promoters in hogs. To justify this The problem with existing policy approaches (whether provincial
eventual ban, MAPAQ commissioned a study on the use of antiroi-federal) to addressing the public health challenge posed by antimi-
crobials in growing-finishing hogs, to be conducted by fpidZmicrobial resistance is that they involve a very narrow conceptualiza-
QualitZ Inc. (final report, December 2007 in parallel, MAPAQOGs tion of the relationship between antimicrobial use and society; as such,
Sous-groupe de travail sur IOantibiorZsistance conducted a studheynignore the broader and potentially conflicting social, economic
the social impact of such a ban, entiti&valuation de IOimpact deand political interests of the various stakeholders. Policies have a ten-
IOinterdiction de IQutilisation des antibiotiques comme facteursddecy to be formulated by agricultural and public health agencies,
croissance (It should be noted that the use of antimicrobials as growtith limited or even biased stakeholder consultations, as if the
promoters is banned in the European Union, and there have alre@$ponse to the problem of antimicrobial use in agriculture can be
been several studies on this subjéctwWhile the MAPAQ studies purely technical. Following the release of the report and recommen-
might lead one to conclude that the Quebec government is taking idédions of the Sous-groupe de travail sur |OantibiorZsistance, in
account the social and economic implications of such a prohibitiSeptember 2008 the MAPAQ created a new working group, the
and is not simply focusing on the technical or scientific consider@roupe de travail sur la prZvention de IQantibiorZsistance et IQutilisa-
tions, the actual practice of policy development seems to reflect them judicieuse des antibiotiques, whose mandate is to establish pri-
more traditional technocratic approach of their provincial (e.grities and develop an action plan that implements the Sous-groupeOs
Ontario) and federal counterparts. For example, the MAPAQ studiegial recommendations. But once again, the priorities and recom-
were conducted with limited transparency or public accountability. @fendations of the new working group are essentially technocratic in
particular note is the fact that the list of the working-group membarature, involving for example, the implementation of surveillance sys-
(which included veterinarians), and the report and recommendatiterss of antimicrobial usage and resistance development, or technical
ofthe Sous-groupe de travail sur IQantibiorZsistance which were firmlemmendations concerning Ojudicious or rationalO usage of antimi-
16‘ d in December 2006, only became available in September 208®pials to be disseminated through veterinary education, guidelines
reason for this delay is unknown. for veterinarian use of antimicrobials, research, etc. There is little or
In Quebec, and in Canada more generally, the subject of antimp- attention given to the social or economic realities faced by the
crobial resistance in agriculture is Osuper sensitiveO. When the igsteginarians, food producers and food production companies who
is raised with provincial and federal policy makers, one sensesraost implement these recommendations. (The composition of the
unease and a reticence to discuss the issue in detail. Policy makerking groups will be discussed in the following section).
hide behind claims about a Oneed for confidentialityO and assertior@ur contention, and one that is substantiated by decades of research
that Owork is ongoing but not yet ready for public disseminaffon@. the field of Science and Technology Studies (STS), is that tech-
Specific enquiries by interested parties into the actual policy deveblogies necessarily incorporate particular social or moral values, and
opment process B or more general queries about what should beatbesocially and culturally embedd&dwhile it is clear that dimin-
appropriate response to preventing antimicrobial resistance D isieng antimicrobial use in animal food production is an important
arguably perceived as a threat by those involved. The sensitivitypoiblic health goal that requires rational political decisions based on
this subject for the various stakeholders shows clearly that the clsalund scientific data, risk assessment studies and other technical infor-
lenges are more than simply technical; there are fundamental sogiation, these decisions cannot be justified simply on scientific
and economic interests at play. Veterinarians, food producegspunds or through technocratic processes. For a policy response to
researchers, or those appointed to committees and workgroups, beceffective, and more importantly for it to be acceptable and ulti-
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mately accountable to the diversity of stakeholders, it must move
beyond a narrow technocratic response. That is, policy makers should
— whether through their own analyses, or through more direct stake-
holder consultations — pay particular attention to the social, econom-
ic and moral values at stake, and the diverse and potentially conflict-
ing interests of the range of stakeholders involved in the use of antimi-
crobials in agriculture. This is particularly important in the context
of antimicrobial usage in hog and other food animal production,
because any significant modification of current usage will imply major
modifications to farm level management procedures, and ultimately
even necessitate a complete re-thinking of modern animal production
practices.

THE SOCIAL CONTEXT OF VETERINARIAN PRACTICE

Antimicrobials are an essential means by which small family farms
in North America and Europe evolved, in the 1950s and 1960s, into
intensive, business-oriented food animal production facilities. Pork
production followed a similar pattern of scaling-up, but then in the
1990s saw an exceptional intensification that is arguably a separate
socioeconomic phenomena from scaling up. In Quebec, almost 50%
of pork production is done by independent producers, and 50% by
producers working under contract from integrated agribusinesses.*
The independent producer in general possesses the full range of goods

ssary for the operation (including land, buildings, equipment and
1 62:2115), and supplies are purchased from a variety of wholesalers.

contract producer owns land, buildings and equipment, but not
the animals, which are supplied by the integrated agribusiness who
are the owners of the animals and pay the producer for delivering
grown animals for slaughter; the contract producer may also receive
bonuses depending on levels of mortality and other quality measures.
The integrated businesses combine within their operations many if
not most of the elements involved in pork production, transformation
and distribution — i.e., they own the piglets, equipment, feed, antimi-
crobials, finished hogs, processing and packaging — and so these com-
panies are said to be “vertically integrated”. The marketing of hogs
is also increasingly structured through collective pricing agreements
to stabilise prices over the long term and also ensure that producers
receive the same price per animal produced (e.g., in Quebec, pricing
is fixed by the Assurance stabilisation des revenus agricoles de la
Financiere Agricole, ASRA). Given that the amount of income gen-
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erated per pig is outside the control of producers, the only way to
increase revenue is to reduce the costs of production.

These modern food production conditions are now dependant of
antimicrobial use. Food animal production is a complex biological
process linked to a complex management skill. It is no longer “farm-
ers” who raise animals, but instead “food producers” who optimize
the growth and production potential of food animals through the man-
agement of living environments, selection and modification of feed,
selective scientific breeding for trait selection, etc. Production set-
tings range from the relatively small family farm with hundreds of
animals to large-scale operations with thousands or tens of thousands
of animals. Important differences also exist between farms with
regards to the animal species being raised, their geographical loca-
tion, market conditions, production sizes, management methods, and
the possibility of treating individual animals versus group treatment.

The optimization of growth and production also requires the opti-
mization of the health of both individual animals as well as the herd
or flock. Depending on whether a farm or “production facility” is
confined (e.g., larger battery chicken facilities or hog farms that
employ various levels of biosecurity) or non-confined facilities (e.g.,
“free-range” chickens or beef cattle ranches), they may use consid-
erable or limited amounts of antimicrobial drugs. In large confined
operations, there is a greater risk of disease spread across a popula-
tion and thus a concomitant need for wide scale prophylactic treat-
ment; free-range animals may also need prophylaxis given greater
environmental exposure to microbes. However, as mentioned previ-
ously, with the exception of some organic food animal production,
antimicrobials are also widely used for growth promotion across ani-
mal species (although at much lower concentrations), both in con-
fined and non-confined operations. Food producers are thus major
consumers of antimicrobial drugs, and it is veterinarians who pre-
scribe them.

Professional Responsibilities

Food animal veterinarians take a professional oath to promote and
protect animal health and welfare, relieve animal suffering and pro-
tect public health regardless of the agricultural production setting. The
Canadian Veterinary Medical Association (CVMA) is committed to
excellence within the profession and to the well-being of animals,
and while the Association does not have a specific code of ethics it



does have position statements on animal welfafée code of ethics

of veterinarians in Quebec (Ordre des mZdecins vZtZrinaires Portrait de la distribution des antimicrobiens au Québec

Quzbec, OMVQ) includes duties to the public, clients, the professi

and animal§ The code focuses mainly on professional conduct i | Importateur / Manufacturier / Distributeur |

relation to clients and colleagues, with the interest of animals al

public health being considered as implicit rather than being discus

explicitly.
The CVMA identifies antimicrobial residue prevention as a natio l ]

al issue that is Oaddressed by the CVMA on behalf of the profe _ Détenteur de permis de prép. et

sionG7 Guidelines on the Prudent Use of Antimicrobial Drugs if|  heecn I pharmacien | vente de prémélangés et d'aliments
. &~ Inaire :

Swine have been approved by the CVMA; they concern antimicr médicamenteux

bial usage for therapeutic treatment, control and prevention of ba Producteur |

rial disease. The CVMA guidelines specify that veterinarians sho

d|s_pense a_-nd _presc_:rlbe an_tlmlcroblals 0r_1|y within the confines OfFigure 1. Adapted from Annex 1 of the report by the Sous-groupe de travail sur
valid veterinarian-client-patient relationship and that they should, fi antibiorésistance / Groupe qualité. April 2006. Distribution des antimicrobiens
example in the case of pork production, use the Canadian Qualau Québec : Sources de collecte des données en continu, Québec : MAPAQ, p. 24.
Assurance (CQA) prograinof the Canadian Pork Council as a basis

for the judicious use of antimicrobiatsAs already mentioned, in  As already noted in the previous section, veterinarians have dif-
Quebec, antimicrobials (including antimicrobial drugs used as grovfghient responsibilities towards and relations with each of these stake-
promoters) are available only with a veterinary prescription and supgéiders or interested parties. Veterinarians have the professional
vision, and are distributed exclusively by veterinarians and pharmasponsibility to limit their prescription of antimicrobials for public
cists. In the other Canadian provinces and in the US, antimicrobigialth reasons; in the various policy statements already discussed, vets
are sold freely over the counter, and feed manufacturers prepare g@dcharged to prescribe only those drugs that are appropriate for
sell medicated food to producers. This medicated food is used f@dnaging the disease in question. Yet their clients, food producers,
]ﬁa treatment and prevention of specific diseases as well as for growged antimicrobials for management use, and in Quebec, usually pur-
promotion. In Quebec, feed manufacturers must receive an approghiase these drugs directly from veterinarians, who in turn purchase
ate veterinarian prescription from food producers, prior to selling th@ilem from the pharmaceutical industry or drug wholesalers; in other
medicated animal feeds. Canadian provinces, food producers may purchase antimicrobials
. directly from the pharmaceutical industry.
Conflicts of Role and .Interest o . , ~_ Being at the same time prescriber and vendor places food animal
In the use and regulation of antimicrobials, food animal veterinagieterinarians in a difficult conflict of interest; they may and often do
ans are a key actor. This profession bridges and helps negotiate ishéain a significant portion of their income from the sale of the
tions between the other stakeholders involved; that is, veterinariaimicrobials they prescribe, and thus may have a strong financial
stand between food producers (and animals) who are the end uggésest in selling drugs that are contrary to other, e.g., public health,
of antimicrobials, the pharmaceutical industry which produces ajperests. This conflict, which is identical in the case of human health,
sells these drugs, and agricultural and public health regulators segls¢ in many jurisdictions resulted in prohibitions or restrictions on
ing to control the use and limit the negative impact of antimicrobigihysician referral practices; to avoid the financial conflict of inter-
(See Figure 1). est, physicians may be prohibited from prescribing medications or
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referring for services provided by clinics in which they are ownepen, and several pens in the same building B in many cases indi-
or partners? At the same time, physicians B and by analogy, veftidual animal treatment is almost impossible, and not only for cur-
erinarians B play an important role in managing the use of costywe treatment but also for prevention and for metaphylaxis. As a
and potentially dangerous medications, thus the importanceres$ult, veterinarians have no other choice than to prescribe large
requiring prescriptions for many medications (and not permittignounts of antimicrobial drugs, both for treatment and growth pro-
over-the-counter sale). It is interesting, then, to question why suulotion.
conflicts are still permitted by current Canadian agricultural regu- These professional conflicts of interest and responsibility high-
lations B and why prescriptions are not required in provinces otlight the extent to which the prescription of antimicrobials is never
than Quebec B when such actions may undermine the safety of faopurely medical decision. Instead, prescription also invariably
production and threaten public health. involves judgements that are influenced by a veterinarianOs profes-
To further complicate matters for veterinarians, they face tvgtonal responsibilities to their patients (animals), their clients (food
other types of conflict between their professional obligations apdoducers and food production companies), and to the general pub-
their practical responsibilities, i.e., in their relationship with footic (public health considerations). Some of these decisions may
producers and in the appropriate selection of antimicrobials. Tingolve conflicts of interest, others may not; some of the conflicts
aforementioned CVMA Guidelines on the Prudent Use mfay be avoidable or manageable, while others may be sufficiently
Antimicrobial Drugs in Swine require vets to prescribe antimicr@erious that formal regulation or changes to practice and policy will
bial drugs only within the confines of a valid veterinarian-clienbbe required. The point is that these various veterinarian interests,
patient relationship. Yet food animal production in Canada and intanrd their interrelation with the interests of producers and agribusi-
nationally has evolved into large scale agribusiness, so the relatinesses, are directly associated with the management of antimicro-
ship between veterinarians and food producer has changed. bia resistance.
farmer/owner of animals is increasingly being replaced by the p
ducer/owner of animals as economlgcyunlts and this has a dwé&le in Policy Making
impact on veterinary prescribing practices and the management oAAs the primary prescribers of antimicrobials, food animal veteri-
antimicrobial use. That is, veterinarians are asked to both pr@arians can and should play a more important role in the creation
]ﬁ4 vent/treat animal illness and to support the growth promotion of policies to control antimicrobial resistance. But veterinarians have
animals, health and economic outcomes made possible by the theedistinct impression that their concerns and interests are not taken
of antimicrobials; but then veterinarians are also asked to man&age account in policy studies and eventual decision makKinks
(and even limit) the use of antimicrobials in the name of publ@ready discussed, in Quebec the MAPAQ created two working
health. groups to address the issue of antibiotic resistance, and while these
In this context, veterinarians face important challenges in worgroups did include veterinarians as members, the resulting studies
ing with independent and contract producers, and also with vednrd reports have tended to be technocratic in nature. We suggest
cally integrated agribusinesses. Vets are asked, even pressurethdothis situation can in part be explained by the composition of
prescribe antimicrobial drugs both for medical reasons (treatmeahgse working groups, and specifically the issue of representation
prophylaxis) and for growth promotion (use in food additives); araf practicing food animal veterinarians.
they have both professional and financial incentives to accommo-When the Sous-groupe de travail sur IOantibiorZsistance submit-
date these requests. Yet their professional codes, and the recommeghits report to the members of Association des vZtZrinaires en
dations of national and international guidelines, run counter to théseustrie animale (AVIA) in 2006, this produced a very strong reac-
demands. Vets are encouraged to properly select and use antimigom; not only against the contents of the report (which was per-
bial drugs, but due to the production methodology involved in cooeived to have ignored practices already in place in the veterinary
temporary agribusiness D i.e., large numbers of animals in the s@nogession), but also because of a lack of effective representation
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on the part of AVIA during the consultations about antimicrobial resigjovernment and professional associations) to reduce the use of antimi-
ance? While 7 veterinarians were members of this working group, theyobials B and there are some useful recommendations regarding
were for the most part scientists (e.g., epidemiologists, pathologistsngproved monitoring and data collection B there has not been a con-
microbiologists) and not practicing veterinarians. These veterinariaasnitant willingness to seriously question the current practice of indus-
were from the Association quZbZcoise des industries de nutrition & food animal production in Canada.
male et cZrZaliere du Canada (1), the Public Health Agency of Canaflj@
(1), and the MAPAQ (3); there was only one member representing_ NCLUSION
AVIA and one from the Ordre des mZdecins vZtZrinaires du QuZbe@here is international, national and provincial consensus that, for
(OMVQ). Interestingly, the_membership of the Groupe de travail spublic health reasons, the current practice of antimicrobial drug use
la prZvention de IOantibiorZsistance et |Qutilisation judicieuse des aintifibod animal production needs to be changed in order to reduce
otiques (created in 2008), seems to be more politically correct; it ntveir misuse and overuse, and mitigate the important public health
includes representatives from the full range of veterinarian stakehaldks associated with antimicrobial resistance. For many years now,
ers, that is, the OMVQ, AVIA, AcadZmle des mZdecins thZnnawes@kalnaman and Quebec public health and agricultural authorities have
QuZbec, the FacultZ de mZdecine vZtZrinaire at the Universithei working on this problem. Unfortunately, the guidelines put for-
MontrZal, MAPAQ, and the Public Health Agency of Canada. But willard consist essentially of technocratic recommendations (such as
this broader representation of scientific and practicing veterinarians lgadveillance programs, risk assessment studies), suffer from a lack of
to more practical and politically acceptable recommendations, aideliness and transparency, and pay little attention to the underlying
importantly, will it address the important conflicts of interest at stalemcial and economic realities (and interests) of the various stakehold-
for veterinarians and other stakeholders? ers involved, and in particular we argue, those of food animal veteri-
There is a sense among many practicing veterinarians that iagians.
MAPAQ working groups are Ore- inventing the wheelO while alsoThe issues associated with antimicrobial use in food animal pro-
restricting veterinary practice (e.g., requiring more detailed prescrijuction are complex. Agriculture in Canada is intensive, specialised,
tions, which while appropriate, is perceived as a further impositioimdustrial (often vertically integrated), a major part of provincial and
The recommendations of these working groups reflect the experientaisonal economies, and operating in an international and highly com-
1655hprofessional judgments of their members, which is not surprisipetitive market. In the context of food animal production, antimicro-
S is the nature of any working group. But in focusing on a revidvial drugs have become an essential management tool. The social and
of the scientific literature, technical analyses, and quantitative stucée®nomic interests at stake are huge b for the agricultural sector, food
of the use of antimicrobials, the impact of the working groupsO rec@reducers and veterinarians, but also for consumers and politicians.
mendations on the daily practice of veterinarians have and continu¢d example, imagine that Canadian health and agricultural policy
be ignored. It is important to also recognise that such techno-scientiikers decided to prohibit the use of antimicrobials for growth pro-
ic approaches to dealing with the issue of antimicrobial resistance m@tion in food animals in the name of public health, as is the cur-
widespread. Even the AVIA, for example, has argued that the numbant practice in Europe. The negative consequences might well include
one priority is for Health Canada to conduct risk analyses relatedirioreased production costs and thus more costly food, decreased com-
the impact on human health of the use of antimicrobials in animgt&titiveness in relation to the American and Asian agricultural sec-
AVIA is silent regarding concerns about the economic aspects of tbes, farm failures and a demand for subsidies and bailouts, and final-
use of antimicrobials (especially the financial pressures for food ptp-an off-shoring of agribusinesses. Even just one of these potential
ducers and food production companies), the conflicts of interest amhsequences would be a political Ohot potatoO. So it should not be
responsibility facing veterinarians, or the need to more fully re-thigkirprising, then, that discussions about reducing or changing current
current food animal management practices. So while the recommenmutactices provoke a high level of sensitivity, an obscuring of the posi-
tions of the working groups arguably reflect a political willingness (frotions of those involved in the policy making process, and create dis-
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satisfaction on the part of many of those stakeholders most affected,
namely veterinarians, food producers and food production companies.
Any moves to make significant changes to antimicrobial use will like-
ly require a complete rethinking of food animal production practices,
something that seems unlikely in the current economic and political
climate. Yet as we have shown, the public health reasons for reduc-
ing agriculture’s reliance on antimicrobials are important. Where, then,
is there any room for hope?

In Quebec, it is veterinarians who have the power to prescribe
antimicrobials, and as such, they are important gatekeepers in regu-
lating access to antimicrobial drugs; other provinces would be well
advised to follow this lead in order to control access to and use of
antimicrobials in food animal production. Yet critical attention must
also be paid to the professional and economic interests at stake for
food animal veterinarians, and the potential and real conflicts of inter-
est that arise when vets prescribe antimicrobials. Lessons can and
should be learned from moves to manage the conflicts of interest fac-
ing physicians (e.g., separating payment for treatment and prescrip-
tion), so that they — and veterinarians — can meet their professional
and ethical responsibilities towards their clients and patients. Broader
public health policy to limit the use of antimicrobials in growth pro-
motion is essential, but re-thinking the current reliance on antimicro-
bials remains a major challenge due to the important economic and

{tical interests at stake. Developing such policy, we have argued,

1%& moving beyond the traditional reliance on techno-scientific
atdlyses of antimicrobial risk and benefit, to more fully integrated
reflection on the range of stakeholder interests and values at stake in
contemporary agriculture.

We thank Catherine Olivier for her helpful comments on an early draft of this
paper. Béatrice Doizé was supported by a contract from the Public Health Agency
of Canada.
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