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Background

The therapeutic use of antibiotics and antimicrobials to freat and
cure bacterial diseases is a vital component of protecting the
health and welfare of animals used in food production. When
an animal is ill, the prompt diagnosis and freatment of disease
by a licensed veferinarian is a necessary step in restoring animal
health and preventing the spread of disease to other animals on
the farm.

However, for decades there has been a growing reliance
worldwide on administering antibiofics before animals become
sick to prevent and control the spread of disease rather than

fo treat and cure a sick animal or a disease outbreak among
multiple animals. Prophylactic antimicrobial use (AMU] has
emerged as a sympfom of infensive animal agriculture that houses
animals in barren, crowded conditions, and prioritizes practices
that drive production and efficiencies over animal health and
welfare. These conditions lead to stressed, immune-compromised
animals vulnerable to illness and infection. Prophylactic AMU has
enabled these low-welfare conditions to persist without health
impacts to animals that may otherwise occur when keeping
animals in sub-optimal environments. When it was discovered
that some antibiotics had the added benefit of improving

feed efficiency and promoting growth/weight gain, their use
escalated.?

Continued and regular use of antibiotics contributes to the

rise and spread of antibiotic resistant bacteria, sometimes
called “superbugs”.® Of particular concern is the use in animal
agriculture of crifically important antimicrobials needed to treat
human illnesses. The World Health Organization (WHO)

has called antimicrobial resistance (AMR) one of the top 10
public health crises and has estimated close to five million
human deaths were associated with bacterial AMR in 2019.4
Resistance to antibiotics, which are often used as first line
therapy for severe infections, accounted for more than 70% of
human deaths attributable to AMR pathogens.®

Because of growing AMR concemns, some governments have
passed regulations to restrict antibiotic use in farm animals. In
2022, prophylactic use of antibiofics {with some exceptions)
was banned across Europe.®
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Continued and regular use of
antibiotics contributes to the
rise and spread of antibiotic
resistant bacteria, sometimes

called “superbugs”.’
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Canadian context

Since the launch of the Canadian Institutes of Health Research
(CIHR] in 2000, several programs have been inifiated federally
to address AMR using the One Health framework.”

In October of 2014, the Government of Canada released:
"Antibiotic Resistance and Use in Canada: A Federal Framework
for Action” which mopped out a collaborative federal approach
to responding fo the threat of AMR.” The Public Health Agency
of Canada [PHAC) initiated the Canadian Antimicrobial
Resistance Surveillance System (CARSS) and the Canadian
Integrated Program for Anfimicrobial Resistance Surveillance
(CIPARS) - the latter combining data from human, animal and
food sources.® CIPARS for farms is a voluntary initiative (and
thus not inclusive of all farms) that collects farm use data from

a network of sentinel veferinarians and producers in specific
livestock sectors across Canada.”Ps?!

In 2015, the federal government followed up on its Federal
Framework for Action, highlighting three pillars - Surveillance,
Stewardship and Innovation. It identified concrete actions to
reduce the threat and impact of AMR”'? including proposed
measures fo strengthen regulations on farm animal antibiotic use.'!
Canada also enrolled in the World Health Organization’s Global
Antimicrobial Resistance and Use Surveillance System (GLASS),
launched in 2015. However, in response to the 2020 call for
data, Canada did not report any AMR data to GLASS and does
not appear to have provided any information since 2015.'?

Then, in 2017, the Pan Canadian Framework for Action was
launched, adding Infection Prevention and Control as a fourth
pillar’ and recommending the development of a Pan Canadian
Action Plan.

In 2018, Health Canada implemented regulations requiring

a veterinary prescription to purchase medically important
antimicrobials and medicated feeds that were formerly available
over-the-counter, and requiring all growth promotion claims

be removed from product labels.'> While the over-the-counter
sales regulation is a step in the right direction, its effectiveness

in Canada is not known since data collection at the farm level
regarding who makes the treatment decisions, and the reasons
for antibiotic use, is limited.

Also initiated in 2018 (under the CIPARS umbrella) is the
Veterinary Antimicrobial Sales Reporting (VASR) system.
lts purpose is to collect data on the sale of veferinary
antimicrobials considered important in human medicine,

and to estimate sales by animal species.” ?¢? However, the
mandatory reporting of annual sales data only applies to
manufacturers, importers and compounders of these drugs'®,
unlike European programs that collect data from veterinarians,
farmers and feed mill (medicated feed) sales. Without the
farm level data, understanding how antimicrobials are being
used limits policy makers in their ability to guide impactful and
necessary aclions to combat AMR.

In a CARSS 2020 report, data from 2018 indicates Canada
distributed the sixth highest quantity of antimicrobials intended
for use in animals (using European standard animal weights)
compared to data from 31 European countries.!” P?7%8%)

The report also stated that Canada sold 48 times more
anfimicrobials than Norway (the country with the lowest sales)
and three times less than Cyprus (the country with the highest
sales). It is interesting to note that a 1995 decision by Nordic
countries prohibifs veterinarians from profiting from antibiotic
sales.'® 1?7489 Denmark has been particularly successful with its
profit ban and the 2010 implementation of their “yellow card”
system, with sector-specific antimicrobial use targets where

producers face penalties and fines for non-compliance.'? (ps#¢©1:20

In 2019, PHAC established the AMR Network - a stakeholder
codlifion fostering collaboration and knowledge-sharing among
existing AMR groups. lts goal was to turn action plans info actions
and propose AMU governance models to strengthen Canada's
AMR response for human health.?! Two models were proposed
in June of 2021: (1) a decentralized, collaborative approach
amongst a network of experts; and (2] a centralized, structured,
top-down approach with staff. On June 22, 2023, a decision
was announced fo proceed with the decentralized “network of
nefworks" approach, and to add a 5th pillar - leadership - to
the Pan Canadian Action Plan.??

Complementing all the above initiatives is the Canadian
Veterinary Medical Association’s Stewardship of Antimicrobials
by Veterinarians (SAVI). Formed with funding from and in
parinership with the federal government, SAVI's four-year
mandate (2019-2023) will support national stewardship and
data collection elements to enhance veterinarian decision-
making regarding AMU.% Since veterinary prescribing and
dispensing data are not yet available under the CIPARS VASR
system, SAVI will fll this gap through its veterinary practice AMU
data collection system.“ta 12l
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At a provincial level, there are two key animal AMU initiatives.
In Quebec, effective February 25, 2019, antibiotics of very
high importance to human medicine (Category 1) can only be
used in food animals for curative purposes (treating disease
that is present) if no lower category option is effective, and are
forbidden as a preventative measure in any food animals.?*
Quebec is also developing its own AMU surveillance and data
collection program for food animals raised in the province,??'?!
although they have had a passive surveillance program in place
since 1993.24pa193I

In Ontario, a collaboration between the Ontario Veterinary
Medical Association, government, academia and industry
launched the Farmed Animal Antimicrobial Stewardship Initiative
[FAAST).? In addition to improving antimicrobial stewardship,
FAAST will prepare for upcoming policy and regulatory
changes and aims fo preserve the efficacy of antimicrobials
without compromising animal health or food safety through
engagement, collaboration and education.?

"While the federal government publicly released its Pan
Canadian Framework for Action on AMR in 2017, there has
been limited political commitment to fund and act on many

of the recommendations. It was not until 2023 that the Pan
Canadian Action Plan was launched, and it is still unclear

how (or whether) it will be adequately funded and supported.
Political will and engagement are needed to drive changes that
will truly inform about how antimicrobials are used in Canada
through mandatory reporting (collection/submission) of AMU

While the federal government
publicly released its

Pan Canadian Framework

for Action on AMR in 2017,
there has been limited political
commitment to fund and act on
many of the recommendations.

(what drugs used, for what purpose and decision to use/
administered by whom| in animals, and provisions to monitor,
support and, as a last resort, penalize those who confinue to
use antimicrobials inappropriately” (Dr. S. Weese, DVM, DVSc,
Dip ACVIM, oral communication, July 24, 2023]. Moreover,
addressing the root causes driving the need for AMU on
Canada's farms in the first place - sub-optimal animal housing,
mixing and management pracfices - is a necessary step o
reducing antibiotic overuse and its impacts.
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Antibiotic use as a by-product
of poor animal welfare

Poor welfare and the overuse of antibiotics on farms are inextricably
linked. Prophylactic antibiotics are used to compensate for the
consequences of housing and raising animals in unnatural, stress-inducing
conditions which make them vulnerable to illness and infections.

In a review of the scientific literature, several routine on-farm use by improving animal welfare on farms. The following table
practices across different species have been identified as being summarizes common disease concerns, along with roufine and
associated with high levels of prophylactic and/or therapeutic alternative practices to reduce stress and improve animals’ immune
use of antibiotics and point to opportunities to reduce their systems, fo thus facilitate a reduction in AMU.
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Table 1. Summary of preventative antimicrobials used to treat common diseases in cattle, pigs and chickens, and alternative animal
management pracfices to reduce AMU

Species Diseases Antimicrobials used Alternative practices

Dairy cattle

Mastitis Oxytetracycline, Cephapyrin, Frequent floor cleaning, improved milking hygiene
Ceftiofur HCI, Perlimycin, (teat dips and sealants), use of robotic automatic
Ampicillin, Chlortetracycline milking systems, selective dry cow therapy using

gradual dry-off and unrestricted feed with reduced
feed energy density, sand and straw bedding,
increased stall size

Beef cattle

Bovine Respiratory Disease  Chlortefracycline, Oxytefracycline,  Two-step weaning process, preconditioning calves
Complex Florfenicol, Cefiiofur HCI, Ceftiofur  prior to feedlot {and postponing transport until older),

CFA use online auctions (on-farm] in lieu of auction yard
sites, smaller groupings/limit mixing of unfamiliar
animals af feedlots, one- or two-dose injections and
vaccines vs in-feed antimicrobial additives

Higher levels of roughage/forage, more gradual
fransition fo grains, reduce levels of Tylosin

Liver Abscesses Tetracyclines, Tylosin

Respiratory Diseases Chlortetracycline, Amoxicillin, Enrich environment with straw and novelty items,
Oxytetracycline, Penicillin G procaine, reduce stocking density, limit stress-inducing physical
Tilmicosin, Lincomycin, Cefiiofur HCI,  alterations (e.g. teeth clipping, tail docking, castration)
Ceftiofur CFA, Tylosin, Tylvalosin

Lawsonia intracellularis Tylosin, Tetracyclines, Tiamulin, Vaccines in lieu of antimicrobials, enrich environment

(causative agent of porcine  lincomycin with straw and novelty items, reduce stocking density

proliferative enteritis or PPE) and physical alterations, provide separate dunging
areas

Post-weaning diarrhea Tetracyclines, Tylosin Breed sows for smaller litter sizes, postpone piglet

in piglets weaning age fo a minimum of 28 days

Broiler Chickens

Intestinal diseases Bacitracin, Chlortefracycline, Raise slower growing breeds, feed chicks immediately
(Coccidiosis, Necrotic Oxytetracycline, Tylosin upon placement, reduce stocking density, extend barn
Enteritis) turnover time between flocks for proper sanitation,

eliminate drafts, improve ventilation and heat sources

All species

All contagious diseases Enhanced hygiene and cleaning, biosecurity
improvements, vaccination if available and effective

All diseases which result Housing practices and living conditions more closely

partially from stressful resembling natural, non-production settings

conditions or

immune system challenges

Note 1: Table adapted from Laurent, 2018% and CgFARAD, 2020% for Extra Label Drug Use published data and diseases on Canadian farms.

Note 2: As per Health Canada Drug Class categories found on the Farmed Animal Anfimicrobial Stewardship Initiative (FAAST) website omsiewardshin.co:
Red font indicates Category | antimicrobials of Very High Importance: Ceftiofur - a 3rd and 4th generation cephalosporin.
Orange font indicates Category Il antimicrobials of High Importance: Tylosin, and Tylvalosin - macrolides, Cephapyrin - a 1st and 2nd generation cephalosporin.

o
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It is imporfant to note that reducing antibiotic use without
commensurate improvements in animal husbandry and housing
could result in animal health and welfare challenges. For
example, research examining various disease states (eye burns,
footpad lesions, and airsacculifis) in broiler chickens by type of
antibiofic program - no antibiotics ever, nonmedically important
antibiofics, or medically important antibiofics - found animals
never given antibiotics had a higher likelihood of disease
states, and with greater severity.?? The finding indicates that

the growing trend of raising animals without antibiotics may
negatively affect animal welfare unless changes are also made
fo prevent illness and infection.

Historically, each livestock sector has been responsible for its
own animal husbandry standards. However, the main guidelines
for animal welfare on Canadian farms are now standardized
through the Codes of Practice, which are developed through
multi-stakeholder committees overseen by the National Farm
Animal Care Council (NFACC).*° Codes are nof legally
binding except in six provinces where they are referenced in
provincial animal cruelty legislation, which is of limited value
since enforcement would come only after an infraction has taken
place. Moreover, the codes condone some conventional, low
welfare practices linked to high levels of antibiotic use. AMU/
AMR issues and their linkages to certain animal management
practices are currently not addressed in any of the codes.

It is important to note that
reducing antibiotic use without
commensurate improvements in
animal husbandry and housing
could result in animal health and
welfare challenges.

Antibiofics have a place in animal agriculture as they do in
human medicine, when used appropriately. If animals are ill,
they must be treated with antimicrobials for their health and
welfare. However, improvements in animal husbandry practices
(stocking density, weaning periods, behavioral and physical
enrichment), appropriate feed and diets to support animal
health, and one-fime or two-dose injections of antibiotics

and vaccines in lieu of recurring feed additives, will help to
prevent illness and reduce the need for routine, prophylactic
antibiofic use.
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Solutions and policy recommendations

Driving the intensification of
animal agriculture has been
the consumer demand for diets
heavy in animal-based foods.

Modifications fo current animal housing and management
pracfices are a crucial component in reducing the reliance on
antibiotic use to prevent illness in animal herds.

However, to adequately address poor animal welfare on farms
and overuse of antibiotics, dietary shifts towards more plant-
based eafing are also necessary. Raising animals with more
space and using slower growing breeds can be supported
within the earth’s limited capacity when animal numbers are
reduced. These improved conditions alongside less animals will
necessarily result in reduced AMU.'® Adopting mostly
plantbased diets with or without small amounts of meat and
dairy are recommended by experts for health benefits and
climate change prevention as well.?'*?

Furthermore, policies directed at monitoring and tracking AMU
on farms are essential. First, to better understand where and
for what purpose they are being used and, second, to identify
where antimicrobial stewardship efforts should be targeted o
curb AMR.*®

farm in C

Policy and regulatory recommendations

In addition to animal management changes,
we recommend industry associations and government
authorities enforce the following regulatory and

policy changes:

* Require AMU reporting as part of the NFACC Codes of
Practice for each species and any other industry monitoring
and quality management programs and enforce penalties
for non-compliance.

Place all Codes of Practice into provincial laws and ensure
enforcement through supply management boards and
industry associafions.

Require video and/or other appropriate surveillance monitoring
of farms to ensure compliance with required Codes of Practice.

Track antibiotic sales and use in animals on farm (including
ionophores) by veferinarians, pharmacies, farmers, and feed
mills (like EU programs) to fill AMU knowledge gaps (provide
data to VASR).

Record profits from prescription drug sales and cap veterinary

monetary profits on antimicrobial sales.

Submit Canada’s AMU/AMR data annually to or as requested
by GLASS.

Require mandatory participation by sentinel farms and vets

in CIPARS.

Institute financial penalties on vets, farmers, and feed mills for

misuse of antimicrobials through the same mechanism CFIA uses
for infractions of the food safety and other Acts.

The federal government and all provinces should adopt
Quebec's policy of forbidding the use of level One
antimicrobials for preventative purposes in food animals and
only use when there is curative need, and if no lower category
freatment option is available.

The federal and provincial governments should promote
improved animal welfare practices to reduce AMU, particularly
through decreased stocking density and mixing of unfamiliar
animals, and through improved ventilation to improve animal
health and welfare and to limit and control infection.

All levels of government and food businesses should promote
production and consumption of more humanely produced
animal-based proteins and plant-based proteins to reduce
consumption of animal-sourced foods overall.
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Concluding remarks

Intensive animal agriculture practices are driven by economic and
production efficiency but these so-called efficiencies in turn create
inefficiencies. The drive for high productivity, cost reduction, and
increased profits in animal agriculture has come at the expense of
both farm animal welfare and human health.

This report highlights opportunities to improve animal management

practices on farms that would facilitate the reduction of
prophylactic and, in some cases, therapeutic uses of antibiotics
in farm animals. The implementation of these improvements will
require buy-in from the agriculture industries with support from
govermnment by way of financial and regulatory measures.

Funding could come from the $3.5b Agriculture Canada has
earmarked under the Canadian Agricultural Partnership (to be
spent 2023-2028)4%* and the $1.4b over three years promised
fo compensate dairy farmers for the impact on market share and
revenue resulting from recent concessions on two key international

frade agreements.*

The consequences of AMR for human health are dire. In 2018,
Canadian public health experts concluded that 26% of bacterial
infections were resistant to the drugs generally used to freat them,
taking 5400 lives in Canada annually.”” If the rates of AMR to
first-line antibiotics continue at 26%, by 2050, Canada could
see economic losses in GDP of $13 billion annually. If the rates
increase to 40% - a likely scenario according to these experts

- afurther $21 billion annually will be lost (and 13,700 lives)
resulting in a cumulative decline to Canada’s GDP of nearly
$400 billion by 2050, solely from AMR-related issues.®”

The drive for high productivity,
cost reduction, and increased
profits in animal agriculture
has come at the expense of
both farm animal welfare and
human health.

It is hoped the findings in this report will mofivate the federal and
provincial governments to develop and enforce stricter regulations
and legislation governing animal agriculture practices and AMU

on farms in Canada.

If AMR increases gradually from 26% to 40%, by 2050,
the cumulative cost to Canada is estimated at:

396,000

lives

$120 billion
in hospital costs

$388 billion
in GDP

Source: Adapted from When Antibiotics Fail. The Expert Panel on the Socio-Economic Impacts of Antimicrobial Resistance in Canada (2019).%
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