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Objective To identify and describe government policy targeting veterinary antimicrobial use and antimicrobial resistance in production
animals globally and to map these interventions to identify evidence gaps.

Methods We searched MEDLINE, CAB Abstracts, Web of Science and ProQuest Dissertations and Theses Global databases from inception
to April 2025 for studies that quantitatively assessed the impact of government-enacted policy interventions by measuring the change
in antimicrobial use (for example, mg/kg biomass, mg of active ingredient or defined daily doses for animals) or antimicrobial resistance
in production animals or humans. Two reviewers independently completed screening, data extraction and risk-of-bias assessment for
identified studies.

Findings We identified 40 policy evaluations, all originating from the World Health Organization (WHO) Region of the Americas, European
Region or Western Pacific Region. No eligible studies from other WHO regions were identified. Most studies (35/40) evaluated legislative or
regulatory interventions and 26 were primarily bans or restrictions on specific antimicrobial uses. Most (34/40) articles reported decreasesin
antimicrobial use in animals or in antimicrobial resistance in animals or humans that were associated with policy implementation. However,
the studies were methodologically heterogeneous and had a high risk of bias.

Conclusion This systematic review and evidence map fill an important gap in knowledge supporting evidence-informed action on
antimicrobial resistance. However, we identified relatively few quantitative evaluations of government policies targeting veterinary
antimicrobial use or resistance, which highlights the need for additional, methodologically robust, policy evaluations.

Abstracts in G H13Z, Frangais, Pycckuii and Espafiol at the end of each article.

Introduction

In 2020, antimicrobial resistance was estimated to have con-
tributed to almost 5 million human deaths,' making it one of
the most critical threats to public health and one that will only
continue to grow.” A major driver of antimicrobial resistance
is the global use of antimicrobials,’ two thirds of which are
allotted to production animals,”’ defined as animals raised to
provide a product, such as meat, eggs or milk.” Antimicrobial
use in these animals is a driver of antimicrobial resistance in
both animal and human populations.™®

In response to the threat of growing antimicrobial resis-
tance, bodies such as the World Health Organization (WHO),
the World Organisation for Animal Health, the United Nations
Environment Programme and the Food and Agriculture Or-
ganization have called for actions targeting antimicrobial use
and resistance in production animal systems and veterinary
medicine.” However, to meet this call, governments need evi-
dence on the effectiveness of policy interventions addressing
antimicrobial use and resistance in production animals.

To date, reviews of policy on antimicrobial use and
resistance in production animals have focused on specific
production systems (e.g. feedlots) or specific policy types.’
There is a need for research that comprehensively examines
government-enacted policies targeting antimicrobial use or
resistance across all production animal systems. To fill this
knowledge gap, support policy-makers and guide govern-
ments, we conducted a systematic review to: (i) identify and

describe government policy interventions that have targeted
veterinary antimicrobial use and resistance in production
animals; and (ii) identify gaps in the evidence supporting
these interventions.

Methods

A veterinarian developed our literature search strategy based
on a previously published systematic review and meta-
analysis that examined restricting the use of antibiotics in
food-producing animals.” An epidemiologist reviewed the
search strategy to ensure no key terms were missing. Finally,
a veterinary information specialist refined it. The antibiotics
included in the search were derived from the World Organ-
isation for Animal Health’s list of antimicrobials important
for veterinary medicine.®

We searched the databases MEDLINE, CAB Abstracts,
Web of Science and ProQuest Dissertations and Theses Global
(a grey literature source) from inception to 20 April 2025 for
studies quantitatively assessing the impact of a government
policy intervention that targeted antimicrobial use or antimi-
crobial resistance in production animals. No limits on publi-
cation dates were applied. We included studies published in
any language, and non-English studies were translated using
Google Translate, which the Cochrane Handbook for System-
atic Reviews of Interventions states is an acceptable method
for screening and data extraction when professional transla-
tion is not feasible, as are other translation tools.’ Finally, we

¢ Global Strategy Lab, Dahdaleh Institute for Global Health Research, Faculty of Health and Osgoode Hall Law School, York University, Dahdaleh Building 2120, 4700

Keele Street, Toronto, Ontario, M3J 1P3, Canada.
® Libraries and Cultural Resources, University of Calgary, Calgary, Canada.

¢ Methodological and Implementation Research Program, Ottawa Hospital Research Institute, Ottawa, Canada.

Correspondence to Mathieu Poirier (email: mathieu.poirier@globalstrategylab.org).

(Submitted: 2 July 2025 — Revised version received: 18 February 2026 — Accepted: 3 March 2026 — Published online: 30 March 2026)

Bull World Health Organ 2026;104:407-4161{ doi: http://dx.doi.org/10.2471/BLT.25.294408

407



Systematic reviews
Government policy and antimicrobial use in production animals

Table 1. Title and abstract screening criteria, systematic review of government policy
interventions to reduce antimicrobial use in production animals, 1979-2022

General Study inclusion criteria Study exclusion
criterion criteria
The study The study reported the impact of a policy The study did
assessed the intervention targeting production animals, which not report on a
population are defined as any species of animal raised to policy intervention
and disease produce a product for human consumption, that addressed
of interest including meat, eggs, milk, fur, leather and wool. antimicrobial use

Included are commonly farmed species, such as or resistance in

avian, bovine, caprine, equine and ovine species, production animals

swine, camel, rabbit, fish, bees, molluscs, mink,

ferrets and crustaceans, as well as other aquatically

farmed species. Less commonly farmed groups,

such as other rodents and other aquatic species of

animals are also included
The study The study assessed the impact of any type of policy ~ The intervention
examined an intervention on antimicrobial use or resistance was not a policy
intervention in production animals. Policy interventions were intervention
of interest defined using the behaviour change wheel

framework as those that lead to a change in

antimicrobial use through education, persuasion,

incentivization, coercion, training, restriction,

changing the physical or social context, modelling

appropriate behaviour or reducing barriers to

action'”
The study The study involved quantitative measurement The study did not

quantitatively
examined the
impact of the

intervention

of the impact of the policy intervention. Studies
could examine the impact over time, where the
comparator group could be historical (i.e. the
same population compared before and after

an intervention), or could involve a comparable
group not subject to the intervention (e.g. with
intervention and control sites)

The study The study reported on an outcome of interest,
assessed specifically: (i) the change in antimicrobial use
a primary in production animals, including the quantity
outcome of of antimicrobials administered, prescribed or
interest sold (other measures of antimicrobial use were

also acceptable); (i) the change in antimicrobial
resistance in production animals, including

the absolute or relative change in phenotypic

or genotypic resistance; or (iii) the change in
antimicrobial resistance in humans, including
the absolute or relative change in phenotypic or
genotypic resistance. All routes of antimicrobial
administration were eligible (e.g. oral, parenteral
and topical)

evaluate the impact
of an intervention
or was a narrative
review, a systematic
review or theoretical
(e.g. an editorial or
commentary)

The study did not
report the impact a
policy that targeted
antimicrobial use

or resistance in
production animals
had on antimicrobial
use or resistance in
production animals
or humans

included any identified dissertations or
non-peer-reviewed publications.

A list of inclusion and exclusion
criteria for title and abstract screening
is shown in Table 1. As the objective of
this review was to evaluate policies that
were enacted or formally endorsed by
government authorities, we excluded
industry-led initiatives and interven-
tions implemented solely by professional
veterinary bodies. Although indus-
try- or profession-led initiatives may
be implemented in response to, or in
anticipation of, changes in governmental
policy, these interventions vary widely in
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scope, enforcement and accountability,
which limits their comparability and
their relevance to an evidence synthesis
focusing on government policy. At full-
text screening, we incorporated one ad-
ditional criterion: eligible studies had to
examine a policy intervention that was
enacted by, or implemented in partner-
ship with, a national, state, provincial,
regional or municipal government or a
government-controlled agency, ministry
or department.

For studies on antimicrobial use,
we included any study that collected
data on selling, purchasing, prescribing
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or administering an antimicrobial drug
by veterinarians, livestock producers,
insurers or regulatory agencies. Studies
that involved measuring antimicrobial
consumption could employ any unit of
measurement of antimicrobial use, such
as sales volume, prescription volume
and the amount administered. Examples
are: (i) the quantity of active ingredient
per unit biomass; (ii) the quantity of
active ingredient per population cor-
rection unit or estimated live weight
of animals; (iii) defined daily dose for
animals; (iv) defined course dose; or
(v) total sales volume. All routes of an-
timicrobial administration were eligible
for inclusion.

Studies on antimicrobial resistance
could involve the measurement of
either phenotypic resistance (e.g. the
prevalence of bacterial isolates with a
breakpoint that indicates resistance) or
genotypic resistance (e.g. the prevalence
of a bacterium carrying a resistance
gene of interest). Studies could also in-
volve the collection of samples from an
abattoir, retail unit or farm (e.g. faecal
samples). For human studies, data on
antimicrobial resistance could be de-
rived from regional or national, routine
surveillance databases (e.g. from hospi-
tals) or could have been collected for the
study itself. Data on absolute or relative
changes in antimicrobial resistance were
also included to help interpret the im-
pact of government policy interventions.

Data analysis

Two reviewers independently screened
titles, abstracts and full texts using a
systematic review tool (Covidence,
Melbourne, Australia). Any disagree-
ments were resolved through consensus
or consultation with a third reviewer.
Then, two reviewers independently
extracted data on the general study
characteristics, the policy intervention,
the principal impact of the intervention,
and any secondary impacts using a tai-
lored Excel extraction form (Microsoft
Corporation, Redmond, United States of
America). Any conflicts were resolved
by consensus. When a consensus could
not be reached, a third reviewer made
the final decision.

From each included study, we
extracted information about: (i) study
design; (ii) country and WHO region;
(iii) policy category (as defined by the
behaviour change wheel framework);"
(iv) policy option (e.g. policies banning
antimicrobial types in certain produc-
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tion species and policies banning types
of antimicrobial use in production
animals); and (v) the government level
at which the policy was enacted (e.g.
national, state, provincial or municipal).
As we did not identify three or more
studies whose characteristics could be
meaningfully pooled, a meta-analysis
was not performed.

The risk of bias was assessed across
all studies concurrently with the data
extraction by two independent review-
ers and any disagreements were resolved
by consensus. We used the ROBINS-I
risk-of-bias assessment tool because it
could be applied across the study designs
we identified."” The tool is applicable to
nonrandomized studies and categorizes
them as having a low, moderate, seri-
ous or critical risk of bias across seven
domains.

We adapted the protocol and meth-
ods used in our systematic review from a
previously published systematic review
and evidence map, which identified and
described government policy interven-
tions to reduce human antimicrobial
use.'” Our review was developed in line
with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses
guidelines."” The protocol was registered
with Open Science Framework (Center
for Open Science; https://doi.org/ 10
.17605/0OSF.10/56PZG) and published
in the journal Systematic Reviews.*

Results

We screened the titles and abstracts of
35197 citations and we assessed the full
texts of publications on 138 studies for
eligibility (Fig. 1). In total, 40 studies
met the inclusion criteria. Most (37/40)
were uncontrolled, before-after stud-
ies.'*>" Three were controlled, before—af-
ter studies: two had single time-points
before and after the intervention,”">
and one involved an interrupted time
series.”® Of the 40 studies, 15 evaluated
interventions in the WHO European
Region’l'lf17,25,2'l,27,5(#}2,55,57,}9,18,‘5() 12 evalu_
ated interventions in the WHO Region
Of the Americas)18722,25,28,1‘),35,12,|r\,1‘) and
13 evaluated interventions in the West-
ern Pacific Region (Table 2; available
at https:// www.who.int/ publications/
Journals/bulletln/). 26,34,36,38,40,41,43,45-47,51-53
No studies from the WHO African,
Eastern Mediterranean or South-East
Asia Regions were identified.
Twenty-six studies evaluated bans
on the use of specific antimicrobials,
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Fig. 1. Study selection, systematic review of government policy interventions to reduce
antimicrobial use in production animals, 1979-2022

41 878 records identified through data searches:
+ 29010 through MEDLINE

« 8239 CAB Abstracts

« 3999 Web of Science

« 630 ProQuest Dissertations and Theses Global

6681 duplicate records removed:
« 241 identified manually

\/

35197 titles and abstracts screened

> | . 6440 identified by Covidence

35059 excluded

\

138 full-text articles assessed for eligibility

\/

98 articles excluded:

+ 21 had wrong study design

+ 61 covered nongovernmental policy

+ 10 did not measure AMR or antimicrobial use

\/

40 articles included

AMR: antimicrobial resistance.

> | . 3did not quantitatively evaluate policy
intervention

+ 2 did not describe the policy intervention

« 1 was unavailable as full text

Note: Covidence (Veritas Health Innovation, Melbourne, Australia) is a type of systematic review software.

most commonly those targeting growth
promotion.1-1,15,l‘),23,24—3(),2‘),32—34,36,38—3(),53 SIX
studies assessed guideline-based inter-
ventions,”*>*"°>2 and four examined
bans on specific classes of antimicro-
bial.'®***7?¢ Three studies evaluated
policies restricting antimicrobial use in
defined contexts,'****" and one assessed
a policy establishing a target for a re-
duction in use.'” Most policies (35/40)
were applied broadly across different
species of production animal; a smaller
number specifically targeted cows,’>
chickens*»*” or pigs."”” Most policies
(31/40) were implemented at a national
level’14,l5,lT,l9,21,25,1(3,17,3‘)7-17,-19,31733 Whereas a
few were applied at a state or provincial
(i.e. subnational) level, 221252850 or at
a supranational level (e.g. the European
Union).'®*** Seven studies captured
the impact of policies on more than
one outcome.'”'??%*3540:30 The detailed
characteristics of each study are listed
in Table 2 and the interrelationships
between the government level at which
policy was determined, the policy cat-
egory and option, and the WHO region
where the study was conducted are il-
lustrated in Fig. 2.
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Antimicrobial use in animals

Fourteen studies investigated the impact
of policies on antimicrobial use in pro-
duCthl’l animals'15,17,22,23,28,31,31,35,3774(),46',49
All 14 reported a reduction in antimi-
crobial use that was attributable to the
policies they examined. Reductions
ranged from moderate (i.e. around 20%
to 40%) to the near-complete elimina-
tion of specific classes of antimicrobials.
For example, two studies found that
the consumption of category-1 antimi-
crobials, that is, antimicrobials of very
high importance for human health, was
significantly reduced after a Canadian
provincial regulation restricted usage
of these antimicrobials in production
animals in Quebec in 2019.>** One of
these two studies found that sales of cat-
egory-1 antimicrobials declined by 70%
to 80% across production sectors follow-
ing implementation of the provincial
legislation,”” whereas the other docu-
mented a 76% reduction in dairy cattle.”
In addition, two studies from Denmark
and Kingdom of the Netherlands re-
ported that decreased antimicrobial use
was not associated with adverse animal
health outcomes.'** For example, the
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Dutch study showed that a 2013 ban on
the preventive use of antimicrobials in
livestock, which included a ban on the
blanket application of antimicrobial dry
cow treatment, led to a 63% reduction in
this treatment and did not impact udder
health.” In Denmark, successful antimi-
crobial use regulations were supported
by enforcement mechanisms, such as
monitoring systems and financial penal-
ties for noncompliance.'*"

Antimicrobial resistance in
animals

Twenty-eight studies investigat-
ed the impact of policies on anti-
microbial resistance in ani-
mals.Ir'l,l(w,lT,]‘)72'1,26,27,2‘),}0,33736,3&IO,'12717,5075Z
Fourteen of the 28 reported reductions
in antimicrobial resistance following
policy implementation. For example,
after implementation of a European ban
on avoparcin, glycopeptide resistance in
Enterococcus faecium in Danish pigs de-
clined from 70% to 90% to below 10%."*
Similarly, three studies that evaluated
China’s 2017 ban on colistin in animal
feed reported reductions in the preva-
lence of the colistin-resistance gene in
bacteria of between 40 and 80 percent-

age points, with the prevalence in some
pig populations declining from over 80%
before the ban to under 10% after.”**>*

However, the effects of policies were
not uniform and varied by both patho-
gen and antimicrobial class. Eleven
studies found that the prevalence of
resistance declined for some bacterial
species or antimicrobials but remained
unchanged for OtheI'S. 16-18,23,24,35,36,44,46,47,52
One study reported that, although
the prevalence of erythromycin resis-
tance decreased among Campylobacter
isolates from pigs, the prevalence of
antibiotic resistance to gentamicin and
florfenicol increased between 2018
and 2021 following the 2020 Chinese
ban on antibiotic growth promoters
in feed.* In addition, three studies did
not find any change in the prevalence
of antimicrobial resistance caused by
the interventions.'”*"*> One of these
studies, which looked at the impact of
national drug regulations in the United
States, suggested that the ability to detect
changes in prevalence may have been
reduced by the limited follow-up time
after policy implementation. On the
other hand, another study documented
the persistence of resistance genes de-
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spite sustained restrictions.”” One study
from Quebec, Canada, which investi-
gated the long-term impact of the 2019
provincial policy restricting category-1
antimicrobials, found that, although
the prevalence of multidrug-resistance
in Escherichia coli declined modestly
from 83% to 71% over 4 years, resistance
genes continued to spread and persist
on dairy farms despite the restrictions.”’

Antimicrobial resistance in
humans

Nine studies evaluated how antimi-
crobial resistance in humans was af-
fected by policies aimed at reducing
antimicrobial use or resistance in
animals.l&lk),ll,}rl,]0,1],]5,5(),5} SIX Studies,
one from Germany and five from
China, 445053 examined the effect
of bans on oxytetracycline and colistin
in animal feed. All found an associated
reduction in the prevalence of resistance
among the human pathogens examined.
For example, following China’s colistin
feed ban, there were documented de-
clines in the prevalence of a gene associ-
ated with colistin resistance in bacteria
of 60% to 80%, with the prevalence
of resistance falling from 15% to 20%

Fig. 2. Evidence map of the relationships between the policy category, option and governmental level and study location, systematic
review of government policy interventions to reduce antimicrobial use in production animals, 1979-2022

WHO: World Health Organization.
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before the feed ban was implemented
to under 5% after.”**>*"*>* In Germany,
restrictions on oxytetracycline use
were associated with reductions in the
prevalence of oxytetracycline resistance
among human Enterobacteriaceae of 15
to 30 percentage points.™

A 2023 study that examined the
impact of a 2018 Senate bill restrict-
ing the use of some antibiotics in the
American state of California found it
was associated with a 7.1% reduction
in the prevalence of extended-spectrum
cephalosporin resistance; however,
no change was found in resistance to
aminoglycosides, fluoroquinolones or
tetracyclines.' Similarly, a 2023 study of
the effect of a 2015 regulation from the
United States Food and Drug Admin-
istration to control the use of medically
important antimicrobials by requiring
veterinary oversight and eliminating
their use for growth promotion failed
to find any change in the prevalence
of resistance genes across human and
animal bacterial samples."”

Risk of bias

The overall risk of bias for each of the
40 studies is listed in Table 2. Four stud-
ies (10%) were classified as having a
critical risk of bias.'®****** Thirty (75%)
had a serious risk of bias, predomi-
nantly due to confounding variables,
potential biases in participant selection
and unclear intervention classificatio
ns'1-1,15,l7,l9f23,25728,3(]734)36,37,39,-11,43,45749,517‘33
Finally, six studies (15%) were clas-
sified as having a moderate risk of
biasllx,}‘;,‘?&](],l;‘,H

Discussion

Most evaluations of government policies
targeting veterinary antimicrobial use
that we identified were observational
before-after studies conducted in high-
income countries in the WHO Region
of the Americas, the WHO European
Region or the WHO Western Pacific
Region. Only a minority examined the
impact of policies on antimicrobial re-
sistance in humans. The most frequently
evaluated policy categories were legisla-
tive and regulatory interventions, and
most interventions involved bans on spe-
cific antimicrobial classes (e.g. fluoroqui-
nolones) or specific uses of antimicrobi-
als (e.g. for growth promotion or in-feed
use) or were guideline-based approaches
intended to improve antimicrobial use in
production animal systems.
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Most studies reported improve-
ments in the outcome of interest due
to the various policies evaluated: there
were decreases in antimicrobial use, ani-
mal antimicrobial resistance or human
antimicrobial resistance. However, three
studies reported no change in animal an-
timicrobial resistance after policy imple-
mentation,'”*"** whereas eleven studies
reported reductions in the prevalence
of antimicrobial resistance for some
pathogens or antimicrobial classes but
no Change for Others.1(77l8,23,24,33,36,44,40,47,52

Fluoroquinolone-resistant micro-
bial strains or resistance genes were
reported to persist after policy imple-
mentation in three studies, suggesting
that a reduction in antimicrobial use
may not translate uniformly into re-
ductions in resistance across all patho-
gen-drug combinations.'®>*> These
findings align with previous evidence
that fluoroquinolone-resistant strains
may have greater biological fitness
than susceptible strains, which enables
them to persist despite interventions
addressing fluoroquinolone use.” It is
possible, then, that reductions in anti-
microbial use alone may be insufficient
to eliminate certain resistance pheno-
types. Similarly, one study found that the
prevalence of resistance to vancomycin
and erythromycin in pigs in Denmark
did not decrease until the use of both
avoparcin and tylosin was restricted,"
which highlights the importance of
addressing multiple selective pressures
simultaneously. Moreover, reductions
in antimicrobial use may not result in
immediate or measurable declines in
resistance because of factors such as the
low fitness cost associated with certain
resistance traits, the presence of other
selective pressures (e.g. co-selection),
or the long time lag before changes are
observed. Longer follow-up periods are
needed to detect the impact of policies
on changes in antimicrobial resistance
compared with changes in antimicrobial
use, especially when assessing down-
stream effects in humans.’

Since most studies included in
our analysis were conducted in high-
income countries, the generalizability
of our findings to different contexts,
especially resource-constrained settings,
may be limited. For example, Denmark’s
yellow card system was more effective
when antimicrobial use regulations
were accompanied by enforcement
mechanisms, including clear sanctions
for noncompliance.” In various settings,
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many antimicrobials are sold without
prescriptions by legal drug sellers or on
the black market, which may be hard
to regulate effectively. Similarly, access
to veterinary care and other animal
services varies widely internationally,”
which further limits the transferability
of our findings on policy impacts across
regions.

Despite the grave threat posed by
antimicrobial resistance,’ it is notable
that we were able to identify only a
relatively small number of evaluations
of policy targeting antimicrobial use or
resistance in animal systems. A 2019
systematic review and meta-analysis of
government policy interventions target-
ing antimicrobial use in humans found
that regulatory and guideline-based
interventions were the most commonly
evaluated policy types.'” We identified
far fewer studies in animals compared
with the 2019 human health-focused
review. This discrepancy may reflect
either the less frequent implementation
of policies in veterinary contexts or a
lack of formal quantitative evaluation
of existing policies. Countries that
have conducted internal evaluations of
veterinary antimicrobial polices should
be encouraged to make their findings
publicly available to promote best
practice for policies and adaptation to
other contexts. Researchers should also
prioritize the identification and report-
ing of contextual determinants, such as
regulatory capacity, resource constraints
and institutional structures, that influ-
ence the effectiveness of policy across
One Health sectors.

Our study has several limitations.
First, like most reviews, publication bias
may have affected our results. Although
we designed our search strategy to
cover multiple data sources, relatively
few studies were identified and there
were none from the WHO African,
Eastern Mediterranean or South-East
Asia Regions. Most studies we identified
reported that the policies evaluated had
a positive impact. Although this may be
accurate, it may also reflect a positive
publication bias. Moreover, the high risk
of bias we identified across most studies
also reduces confidence in our findings.
Additionally, as many studies focused on
time frames close to the intervention,
the long-term or permanent impacts
of interventions remain unknown. We
excluded industry-led interventions,
which may have led us to underestimate
the total level of antimicrobial stew-
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ardship activity in production animal
systems, particularly in settings where
voluntary or profession-led initiatives
preceded or complemented formal
regulation. However, this approach was
necessary to ensure the focus of our
review remained on informing govern-
ment decision-makers.

Most studies we identified em-
ployed uncontrolled, before-after com-
parisons and most had a high risk of
bias. Consequently, there is a need for
improved standardized measures for use
in intervention research on antimicro-
bial resistance in production animals.
Studies that examined antimicrobial
resistance in animals obtained samples
for evaluating resistance from a variety
of sources, including healthy animals
on farms, sick animals at necropsy and
retail meat. This variability reduced the

generalizability of our findings. In addi-
tion, there were variations in the animal
species and populations sampled and in
the measurement of antimicrobial use
and resistance. This variability prevented
us from conducting a meta-analysis.
These limitations highlight the need for
standardized outcome measures or best
practices for animal research to facilitate
direct comparisons between studies and
aid evidence synthesis across studies in
the future. Future evaluations would also
benefit from controlled study designs
and longer follow-up, which could result
in improvements in isolating the effects
of policy and in assessing the sustain-
ability of an intervention’s impact on
antimicrobial resistance.

In conclusion, to address the chal-
lenge of antimicrobial resistance, gov-
ernments and policy-makers must
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prioritize rigorous, transparent evalu-
ations of policy interventions across all
WHO regions, particularly in low- and
middle-income countries, to strengthen
the global evidence base and to inform
effective One Health actions addressing
antimicrobial resistance. M
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Résumé

Interventions visant a réduire I'utilisation d’antimicrobiens chez les animaux d'élevage: revue systématique et cartographie

des données probantes

Objectif [dentifier et décrire les politiques gouvernementales ciblant
I'utilisation d’antimicrobiens a usage vétérinaire et la résistance aux
antimicrobiens chez les animaux délevage a échelle mondiale et
cartographier ces interventions afin de mettre en évidence les lacunes
dans les données probantes.

Méthodes Nous avons effectué des recherches dans les bases
de données MEDLINE, CAB Abstracts, Web of Science et ProQuest
Dissertations and Theses Global, depuis leur création jusquen avril 2025,
afin de trouver des études évaluant sur le plan quantitatif Iimpact
des interventions politiques mises en ceuvre par différents pouvoirs
publics en mesurant I'évolution dans I'utilisation d‘antimicrobiens
(p. ex. milligrammes par kilogramme de biomasse, milligrammes de
principe actif ou doses quotidiennes définies pour les animaux) ou
de la résistance aux antimicrobiens chez les animaux délevage ou les
humains. Deux évaluateurs ont procédé de maniére indépendante a la
sélection, a l'extraction des données et a I'évaluation du risque de biais
pour les études identifiées.

Résultats Nous avons identifié 40 évaluations de politiques, toutes
provenant des régions Amériques, Europe ou Pacifique occidental
de I'Organisation mondiale de la Santé (OMS). Aucune étude éligible

provenant d‘autres régions de 'OMS n'a été identifiée. La plupart
des études (35 sur 40) ont évalué des interventions Iégislatives ou
réglementaires, et 26 d'entre elles avaient principalement trait a des
interdictions ou a des restrictions concernant des utilisations spécifiques
d'antimicrobiens. La plupart des articles (34 sur 40) faisaient état d'une
diminution de I'utilisation d'antimicrobiens chez les animaux ou de la
résistance aux antimicrobiens chezles animaux ou les humains, associée
a la mise en ceuvre des politiques. Toutefois, les études présentaient
une grande hétérogénéité méthodologique et comportaient un risque
élevé de biais.

Conclusion Cette revue systématique et cette cartographie des données
probantes comblent une lacune importante dans les connaissances
qui étayent des mesures fondées sur des données probantes en
matiere de résistance aux antimicrobiens. Toutefois, nous avons
identifié relativement peu dévaluations quantitatives des politiques
gouvernementales ciblant |'utilisation d'antimicrobiens ou la résistance
aux antimicrobiens en médecine vétérinaire, soulignant la nécessité
de mener des évaluations supplémentaires et méthodologiquement
rigoureuses de ces politiques.

Pesiome

Mepbl, HanpaBJ/ieHHbl€ Ha YMEéHbLUEeHUEe NpNMeHeHnA aHTVIMI/IKp06HbIX npenaparos Yy CKOTa:

cncTteMaTnyeckui 0630p N KapTa Jl0Ka3aTesibHO 6a3bl

Llenb BbiABNTL 1 ONMCaTL NOANTUKY NPaBUTENBCTBA, HaNPaBIEHHYIO
Ha NpPUMeHeHne aHTUMUKPOOHbIX NpenapaToB B BeTepUHapum
N Ha ABNEHME YCTOMUMBOCTU K aHTUMUKPOBHBIM NpenapaTtam y
CEeNbCKOXO3ANCTBEHHDBIX KMBOTHbIX, @ TAKXKeE CUCTEMATM3MPOBATL 3TN
Mepbl ANA BbIABEHWA NPO6EenoB B foka3aTenbHoN 6ase.

MeTtopbl ABTOpHI NpoBenu nowck no 6asam gaHHoix MEDLINE,
CAB Abstracts, Web of Science, ProQuest Dissertations u
Theses Global oT MmomeHTa ux co3gaHuna ao anpena 2025 rofa.
Llenbio nouncka Obiv UCCNeaoBaHns, B KOTOPbLIX NMPOBOAMNACH
KONMMYeCTBeHHadA OLEeHKa BANAHMA Mep, peannsyemblx B pamMKax
OCYLLECTBAAGMbIX NPaBUTENbCTBaMM NONUTUK. OLieHKa MPOBOAMIACH
nyTeM WU3MEPEHUA U3MEHEHWN B MPUMEHEHNIM aHTUMUKPOOHbBIX

npenapaTos (Hanpumep, B Mr/Kr G1omacchl, Mr JercTByiolero
BellecTBa AN B 33AaHHBIX CYTOUHbBIX A03aX ANA KMUBOTHbIX) U
nyTem onpefeneHna yCTONUMBOCTU K aHTVMUKPOOHbIM NMpenapatam
Y CENbCKOXO3ANCTBEHHbIX KMBOTHbIX /W YenioBeka. [lBa peLieH3eHTa
He3aBMCUMO APYr OT Apyra NpoBenu oTbop, U3BneYeHne faHHbIX
N OLIEHKY PWCKa CUCTEMATUYECKOWN OWWOKK ANS BbIABNEHHbIX
MCCNeaoBaHum.

Pesynbratbl ABTOPbI 0OHAPYKNM 40 OLIEHOK MOMTUKY, BBINOMHEHHbIX
B AMepurKaHCKoM, EBponenckom 1 3anafHo-TMxooKeaHCKOM
pernoHax BcemmpHon opraHmsaumm 3apaBooxpaHerus (BO3).
B opyrux pernoHax BO3 He 6bino BbIABNEHO COOTBETCTBYIOLLMX
KpuTepmnam UccnenoBaHmin. bonblMHCTBO McCneaoBanmii (35/40)
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6bINM NOCBALIEHbI OLEHKe 3aKOHOAATENbHbBIX MM HOPMATUBHbIX
Mep, 13 HKX 26 BblIM B OCHOBHOM 3anpeTamMu U1 OrpaHUYeHUAMI
NpPUMeHeHMA onpeaeneHHbIX aHTUMUKPOOHbIX MpenapaTos.
B 6onbwmnHcTBe cTaTel (34/40) coobuanocb 0 CoKpalieHum
MHTEHCVMBHOCTU NPUMEHEHUA aHTVMUKPOOHBIX MpenapaTtoB y
XKUBOTHBIX UM O CHUXKEHUMN YCTOMUYMBOCTM K aHTUMUKPOOHbIM
npenapaTtamM y )MBOTHbIX U JIOAEN, YTO acCOUUMPOBANOCh C
peanu3auuein COOTBETCTBYIoLEN NoNUTUKL. OAHAKO NCCNenoBaHums
OblI METOONOMMYECKN HEOAHOPOAHBIMMI 1 UMEN BbICOKNI PUCK
CNCTEMATNYECKOM OLIMBKM.

Fiona Emdin et al.

BbIBog, DTOT c1cTeMaTUeCKMiA 0630p 1 KapTa AoKa3aTenbHoM 6a3bl
BOCMOSHAIOT CyLLeCTBeHHbI Npoben B 3HaHWAX, HEOOXOAMMBIX
ONA NOAAEPKKM AeNCTBMIA B OTHOLWEHUNU YCTOMUMBOCTH K
AHTUMMKPOOHBIM MpenapaTam Ha OCHOBE [JoKa3aTesibHOW 6a3bl.
OnHako aBTOpbl OOHAPYKMM OTHOCUTENBHO MAno KOMMUECTBEHHbIX
OLEHOK roCyAapCTBEHHbBIX MOAUTVK B OTHOLIEHNM NCMOMb30BaHUA
AHTUMUKPOOHBIX MPenapaToB UM YCTOMYUBOCTU K HUM B
BETEPVHAPWN, YTO NOAUEPKMBAET MOTPEOHOCTL B AONONHUTENBHOWM,
METOAONOMMYECKIN HAAEXKHOM OLIEHKE MNOUTUK.

Resumen

Intervenciones para reducir el uso de antimicrobianos en la ganaderia: revision sistematica y mapa de evidencia

Objetivo Identificar y describir las politicas gubernamentales dirigidas
al uso de antimicrobianos en veterinaria y a la resistencia a los
antimicrobianos en animales de produccion a nivel mundial, asi como
mapear estas intervenciones para identificar lagunas de evidencia.
Métodos Se realizaron busquedas en las bases de datos MEDLINE,
CAB Abstracts, Web of Science y ProQuest Dissertations and Theses
Global desde su inicio hasta abril de 2025 para identificar estudios que
evaluaran cuantitativamente el impacto de intervenciones de politica
implementadas por gobiernos, mediante la medicion de cambios en
el uso de antimicrobianos (por ejemplo, mg/kg de biomasa, mg de
principio activo o dosis diarias definidas para animales) o en la resistencia
a los antimicrobianos en animales de producciéon o en humanos. El
cribado, la extraccion de datos y la evaluacion del riesgo de sesgo de
los estudios identificados fueron realizados de forma independiente
por dos revisores.

Resultados Se identificaron 40 evaluaciones de politicas, todas
procedentes de la Region de las Américas, la Region Europea o la Region
del Pacifico Occidental de la Organizacion Mundial de la Salud (OMS).

No se identificaron estudios elegibles procedentes de otras regiones de
la OMS. La mayoria de los estudios (35/40) evaluaron intervenciones
legislativas o regulatorias, y 26 consistieron principalmente en
prohibiciones o restricciones del uso de antimicrobianos especificos. La
mayorfa de los articulos (34/40) informaron de disminuciones en el uso
de antimicrobianos en animales o en la resistencia a los antimicrobianos
en animales o en humanos asociadas a laimplementacion de politicas.
No obstante, los estudios presentaron heterogeneidad metodoldgicay
un alto riesgo de sesgo.

Conclusion Esta revision sistematica y mapa de evidencia cubren
una importante laguna de conocimiento que respalda la adopcién de
medidas fundamentadas en la evidencia frente a la resistencia a los
antimicrobianos. Sin embargo, se identificaron relativamente pocas
evaluaciones cuantitativas de politicas gubernamentales dirigidas al
uso o la resistencia a los antimicrobianos en veterinaria, lo que pone de
manifiesto la necesidad de realizar evaluaciones de politicas adicionales
con metodologias solidas.
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