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Background – Antimicrobial Resistance

Dissemination from animals to workers or from
food products to consumers

1 of the 3 main threats
to populations, 
together with tabacco
and obesity

Ranked by global 
BoD as the 3rd 
major cause of
death

ARC, 2022; O’Neill, 2016 2



Background – Antimicrobial Selective Pressure

Emergence and spread 
of resistant bacteria

Inappropriate administration
and over-use AM

WOAH, 2021 3

Quick microbial adaptation
in animal production

Why this
study?

Interventions are needed to improve antimicrobials prudent use, reduce their
selective pressure and prevent the emergence of new resistant strains

There is limited evidence concerning the effectiveness of such interventions



Types of Antimicrobial use in Animal Production

Conventional production Organic production

•To treat, control or prevent infectious disease in a group of animals at

risk of aquiring a specific infection and control its spread

•Non-therapeutic reasons

•Increase performance converting feed

into meat

Antibiotic-free farms

•Antimicrobials used to prevent, control and

treat diseases

•Animals confined to smaller spaces

•Therapeutic use of antimicrobials

•Safeguard in the frequency of therapy

•Longer withdrawal periods

•Avoid antimicrobials usage

•Animals that become sick are

treated, relocated, lose their label

Group treatments Antimicrobials for growth promotion

(EU) 2019/6; (EU) 2018/848 WOAH, 2021; Pesciaroli et al, 2020; Van Wagenberg et al, 2017
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Main topic Objective Time/ Languages

Interventions on

AMU to tackle 

AMR emergence

Evaluate the effectiveness of global interventions to

reduce veterinary antimicrobial usage in chicken

and pig production

August 2022

EN, PT, ES, FR, IT

Study Design & Statistical Analysis Data sourceExclusion criteria

Systematic review Meta-analysis

Preventive Veterinary Medicine

doi: 10.1016/j.prevetmed.2023.106002

Original articles: PubMed, 

Scopus, Cochrane 

Library, 

Web of Sciences

Grey literature: RCAAP, 

WorldCat, Dans EASY

Material and Methods

5

(1) Prebiotics, probiotics, 

oils or extracts of plants

(2) Studies addressing

only organic production

(3) experimental or

ecological studies



Material and Methods

6

-Study led according to PRISMA

-Protocol registered PROSPERO 

ID CRD42022335386

-Rayyan software to assist

screening stages



Interventions on Reducing & Restricting Antimicrobial use

Use of antimicrobials
only for therapeutic
(organic production)

Prohibition of
antimicrobials as 
growth promoters

Group treatment restrictions
(for prophylactic and

metaphylactic purposes)

Complete restriction of all
antimicrobials (antibiotic-

free environment)

Complete restriction
of specific

antimicrobials

1 3 5
2 4
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Results



Results

Protective Effect of the
Interventions

For most antimicrobials in E. coli, Campylobacter and Enterococcus isolates
from chicken samples

For most antimicrobials in E. coli and Campylobacter isolates from pig samples

For all assessed antimicrobials in E. coli and conventionally raised pigs 
with group treatment restrictions

Comparator

Conventionally raised animals 
(without intervention)
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↑ odds of resistance for cephalosporins in E. coli (broilers) and to 
fluoroquinolones in Campylobacter (pigs) raised without antimicrobials



Discussion

Group treatment restrictions should be 
extended to countries outside the EU.

AMR pre-movement testing to ↓ risk 
of contamination to other farms.

Transition of conventional to organic 
and antibiotic-free environments.
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In order to ↓ antimicrobial selective pressure and resistance:

Protective effect of reducing/restricting interventions to almost all antimicrobials for several species
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