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Action on Antibiotic Resistance

Antimicrobials are widely used in food animal production, and use is rapidly increasing.

In an era of growing demand for animal products, there is an increasing trend towards the industrial production of food an-
imals, especially in lower- and middle-income countries (LMICs). One hallmark of this method of animal production is the
use of antimicrobial drugs,*? which in the majority of cases are administered to healthy animals for purposes other than
treating or controlling disease (termed “therapeutic uses”). When antimicrobials are used for non-therapeutic purposes
in food animal production (to promote growth or for preventing possible disease), they are often administered at doses
below what is needed to treat disease-causing bacteria, for periods much longer than needed (often spanning much of
an animal’s lifespan), and in a manner that is not targeting a specific type of infection. It is common for these drugs to be
delivered in the absence of disease diagnosis.

It has been estimated in a commissioned study by the Or- tivity with lowered use of antimicrobials. Judging from
ganization for Economic Cooperation and Development observed trends in the rate of food animal production in
(OECD) that global antimicrobial consumption by food an- LMICs, OECD has estimated a doubling of or greater an-
imals will increase by 67% between 2010 and 2030, with timicrobial use in India, Nigeria, Vietnam and Peru. Brazil,
the United States and China accounting for 40% of total Russia, India, China and South Africa (BRICS countries)
use. Data on antimicrobial use in food animal production alone will witness a projected increase of antimicrobial
are lacking for many countries. Available data, however, consumption of 99 percent.?

When these drugs are used,
there is a risk of developing
resistant bacteria.

The risks of antimicrobial resistance have
long been recognized, even dating back
to Sir Alexander Fleming and the discov-
ery and first use of penicillin. He warned
in 1945 that “the ignorant man may easi-
ly underdose himself and by exposing his
microbes to nonlethal quantities of the
drug, make them resistant” Any antimi-
crobial use runs the risk of promoting the
survival of only resistant bacteria, but the
industrial setting, characterized by large

Antibiotics Susceptible Resistant
administered bacteria bacteria survive
at low doses eliminated and multiply

show great variation between countries, which can only numbers of animals kept in close proximity under unhy-
partly be explained by differences in species of animals gienic conditions, combined with non-therapeutic use,
produced and the animal husbandry techniques used. create the perfect scenario for generating and propagat-
These differences indicate that the way antimicrobial ing resistant bacteria.

drugs are used in food animal production differs between
countries as evidenced by the Nordic countries and New
Zealand, which have managed to combine high produc-
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These bacteria leave the farm and
come into contact with people
through various pathways.

Scientific evidence has demonstrated that resistant bac-
teria can leave animal production sites through an array
of pathways.?* The most-commonly recognized pathway
is food; resistant pathogens can reside on (or in) prod-
ucts derived from animals that were administered these
drugs.>® What is less often considered, however, is that
these resistant pathogens can enter the environment di-
rectly through air and water releases from the production
sites themselves,®*! or through management of animal
wastes on cropland as fertilizer.*>** Studies suggest that
20-80 percent of administered antibiotics are excreted
as unchanged active ingredients by humans and animals
into waste water, sludge, and in manure.>? Beyond envi-
ronmental releases, non-domesticated animals such as
flies, wild birds and rodents have been shown to transmit
resistant bacteria.’®>*® Animal transport trucks have also
been demonstrated to spread resistant bacteria beyond
the farm gates.? Human vectors also play a role in trans-
mitting bacteria to and from farms.?°

When humans come into contact
with these bacteria, they can
become colonized and infected.

The presence of these resistant pathogens in food and in
the environment poses risks to humans with which they
have contact. Workers on industrial food production facil-
ities where antimicrobials were used have been shown to
be more likely than workers at farms not using antimicro-

Pathways for Transmission of Antibiotic Resistant

bials to become colonized with antibiotic-resistant bacte-
ria.?! Research has demonstrated that proximity to indus-
trial swine operations and crop fields where swine manure
is applied as fertilizer is a risk factor for developing anti-
biotic-resistant infections.'? In addition, numerous studies
using molecular characterization techniques have demon-
strated genetic similarity among isolates from infections
in humans and isolates from retail chicken samples,”®?
suggesting food as the primary pathway of transmission.

Recently, countries across Asia, Europe, and the Ameri-
cas have reported evidence in food animal products of
bacteria resistance to colistin, a last-line antibiotic critical
in human medicine. The larger abundance of the colistin
resistance mcr-1 gene in isolates from food animals com-
pared to human isolates, the abundant use of colistin in
livestock compared to human medicine, and the finding
of the mcr-1 gene along with genetic determinants typ-
ically seen in animal environments, indicates a flow from
animals to humans.?

Drug-resistant infections are a serious
and significant health burden.

Research has shown that, compared to antimicrobial-sus-
ceptible infections, resistant infections (with organisms
including Staphylococcus aureus, enterococci and other
Gram-negative bacilli) are far more challenging and ex-
pensive to treat (by $6,000 - $30,000), more likely to re-
sult in lengthier hospital stays, and increase the likelihood
of various morbidities and mortality.>* While the data
needed to attribute a fraction of the resistance burden
to the misuse of these drugs in food animal production
are not being collected, it is estimated that
a large fraction of the global consumption
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of these drugs occurs in the animal sector
(in the US, for example, 70% of all medi-
cally-important antimicrobials sold in 2012
were intended for use in animals). This may
suggest that food animal antimicrobial use
is responsible for a significant fraction of the
overall burden, whose human and econom-
ic burdens have been estimated to escalate
to 10 million deaths/year and a cumulative
cost of $100 trillion by 2050.%
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Countries have taken a range of
actions to address the societal burden
of resistant bacterial infections

due to food animal production.

The most effective approach to minimize or eliminate the
burden of resistant infections from antimicrobial misuse
on farms is to enact strict controls over the way these
drugs are used. Steps have been taken across countries,
including the European Union, to implement a ban on the
preventative use of antimicrobials without identification
of a diseased animal.! Going further, expert bodies like the
Pew Commission have called for the phase-out and ban of
non-therapeutic antimicrobials.*°

Appropriate, therapeutic use of antimicrobials in the ag-
riculture or aquaculture setting can be defined as use
of a microbial agent in a particular livestock or aguatic
species that is:

1. Targeted to facilitate killing or inhibiting the disease-
causing agent

2. Limited to a defined duration necessary to achieve
treatment goals

3. Administered at a therapeutic dose sufficient to
achieve treatment goals

The presence of disease within food animals should be
determined by a veterinarian or laboratory diagnosis. Re-
sources to confirm such a diagnosis, however, may not be
available across all settings.

Short of this, other interventions may either address or bol-
ster the evidence base for remedying the resistant infec-
tion burden from animal agricultural antimicrobial misuse.

= Changing the production environment - Certain
elements of the production environment, such as
animal density, barn ventilation and manure man-
agement practices, play a key role in promoting
or minimizing the risk of transmission of resistant
bacteria among animals. Modifications to the pro-
duction environment, especially those that address
production site hygiene, are likely to reduce the need
for antimicrobial use.

s Adopting health-promoting husbandry practices
- Husbandry practices that take advantage of the
innate immunologic defenses of the animals may
decrease the need for antimicrobial use. For exam-
ple, providing piglets with a longer weaning duration

allows transmittance of immunological factors from
the sow to her offspring, boosting their capacity to
respond to immunological challenges without supple-
mentation with antibiotics. In its Global Action Plan,
the WHO has called for the development of sustain-
able animal husbandry practices as a measure to
reduce the non-therapeutic use of antimicrobials in
food animal production.?®

Improving food animal surveillance efforts - Farm-
and veterinarian-specific data (including information
about specific drugs and the species to which they
are administered) should be collected and evaluated
to understand patterns of use and to identify and
prioritize actors needing intervention. Further, col-
lection and phenotypic and genotypic evaluation of
bacterial isolates from the farms, processing plants,
retail meats and human infections would allow for
more meaningful determination of the human re-
sistant bacterial infection burden origination from
antimicrobial use on farms.

Increasing the availability of trained veterinarians -
An OIE survey found the infrastructure for veterinary
services to be very weak in developing countries,
even in those countries where animal production
contributed significantly to the local economy.
Increasing veterinary capacity across countries will
further allow for more responsible use of antimicro-
bials, limiting their administration to situations where
their use is medically necessary (as determined by
diagnosis of a diseased animal).””

Ensuring the development of new technologies
including diagnostics and vaccines - Access to cost
effective diagnostics help facilitate appropriate
therapeutic administration of antimicrobials. Vac-
cines and other alternatives can also prevent the
emergence of infections (both resistant and sensi-
tive), thus also diminishing the selective pressure of
antibimicrobial use.

Development of novel indices of meaningful reduc-
tions in agricultural misuse of antimicrobials - Exist-
ing metrics to demonstrate the impacts of policies
intended to mitigate misuse of antimicrobials are
often limited to total sales figures or measures of
mass of drug used per kg of animal products pro-
duced. These measures are limited because they do
little to describe the nature and necessity of use. New
indices should be developed that allow for evalua-
tion of the changing nature of use by species and
antimicrobial class.
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s Limit use of certain antimicrobials to individual ani-
mal treatment - Some countries, including the United
States, have taken steps to restrict the use of specific
antimicrobials to treat individual food animals, rather
than through mass administration through feed and
water. For example, the U.S. Food and Drug Adminis-
tration have limited fluoroquinolone and cephalospo-
rins to single food animals and with a specific veteri-
nary diagnosis.

To achieve the Sustainable Development
Goals, antimicrobial misuse in food
animal production must be addressed.

Limiting antimicrobial use in the agricultural setting to
responsible and appropriate administration will aid in
pursuit of numerous Sustainable Development Goals
(SDGSs).?#2° While an argument could be made for a
linkage between a reduced AMR burden and many of
the SDGs, four goals in particular would be directly and
meaningfully addressed through the elimination of
non-therapeutic antimicrobial use in food animal produc-
tion. Through limiting use only to medically-necessary
circumstances, there would be a resulting reduction in
the creation and spread of antimicrobial resistant bac-
teria, and thus a reduced risk and lessened burden of
resistant infections in humans (addressing SDG 3: Good
Health and Well-Being). Concurrently, addressing the
generation of antimicrobial resistant pathogens would
limit release of these microorganisms into surface and
groundwater, providing for SDG 6, Clean Water and San-
itation. Elimination of nontherapeutic antimicrobial use
in industrial food animal production may lead to more
meaningful system change, with implications for dietary
patterns reliant on animal protein (SDG 12: Responsible
Consumption and Production), and minimization of emis-
sions pressures related to the production of food animals
(SDG 13: Climate Action).

Achieving the SDGs and addressing the global threat
of AMR will necessitate a coordinated response across
Member States, the tripartite partnership of the WHO-
FAO-OIE and other UN agencies, as well as other stake-
holders including the private sector and NGOs.

Here is what some countries have done

Some countries have demonstrated that it is possible to
combine profitable food animal production with lowered
use of antimicrobials. After taking meaningful measures
to eliminate non-therapeutic antimicrobial use, Denmark
remains one of the world’s largest pork exporters, and
Norway is the leading global producer of Atlantic salm-
on. The Swedish broiler sector has also seen a 30 percent
increase in production during the last decade despite re-
strictions on antimicrobial use. The common denominator
among these countries is a strong focus on good animal
husbandry practices to prevent infections and improve
animal health, thus reaching a high productivity, in com-
bination with strict regulations on antibiotic use.

While many have suggested that non-therapeutic use of
antimicrobials provides an economic benefit through in-
creased productivity of producers, recent analyses call
this assertion into question. A 2015 U.S. Department of
Agriculture Economic Research Service (USDA/ERS) anal-
ysis of swine, poultry, and beef and dairy cattle operations
found little to no benefit to producers or consumers.°

Some selected examples of action to ensure appropriate
use of antimicrobials from countries include:

s Classification of antimicrobials as veterinary medi-
cines, only available by veterinary prescription

s Removal of economic incentives for veterinarians or
producers to prescribe and use antibiotics

= Improved animal health through improved hygiene
and animal husbandry within farms

= Institution of veterinary guidelines for stewardship of
antimicrobials in food animal production

= Surveillance and analysis of antimicrobial use and re-
sistance patterns along the food animal supply chain
and in the clinical setting

s Adoption of practices among food retailers and other
business operators to procure food animals raised
without non-therapeutic antimicrobial use.

Special thanks to Dr. Keeve Nachman and Robert Martin of the Johns Hopkins Center for a Livable Future for drafting

this background note with inputs from Shawn MacKenzie, Dr. Otto Cars, Dr. Jenny Lundstrom, Dr. Anthony D. So, and

Dr. Reshma Ramachandran.
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