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T foct S VISION: Food & agriculture sectors,
Qﬁ Organization of the (O o dependent livelihoods & economies, are made

U nited Nations _/ Biosecurity

resilient to the impacts of AMR

FAO Action Plan on AMR 2021-2025 Animal

Health

Five Objectives L estock
. Feed Safety
Production T \_‘/
X v Val
Food and agriculture sectors, _ <
dependent livelihoods and economies Regional / Sub-

are made resilient to the impacts of AMR regional level
\ Communication . Food Safety
| S . v
: v g FAO Action |

Strengthening governance ‘ Increasing stakeholder p| an
and allocating resources e ® awareness and engagement
to accelerate and sustain progress on ’ to foster change . .
= National level )

Legal
Codex

Framework
1 L . Alimentarius

Strengthening surveillance
and research to support
evidence-based decisions

A

Fisheries and

aquaculture

Plant health

Enabling good practices to prevent AMR Working Group Leadership Team:

Promoting responsible use ‘0‘
to keep antimicrobials working ."‘ '

infections and control the spread
of resistant microbes

multidisciplinary and multi-sectoral
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(cc RF) Tec h N ica I G u id e I i nes. Melba G. Bondad-Reantaso i Brett MacKinnon, Iddya Karunasagar, Sophie Fridman,
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Quorum sensing Quor.u_m sensmg Quorum quenching
FAO m Bacteriophages competitive inhibition

TECHNICAL GUIDELINES FOR
RESPONSIBLE FISHERIES

A \ Quorum quenching

Vaccines |~ e @ ® O
AQUACULTURE DEVELOPMENT . 49%’!1 ® ® ¢
8. Recommendations for prudent and responsible
use of veterinary medicines in aquaculture

Alternatives to ® © o
antibiotics in
/ aquaculture production
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w }é Probiotics/Prebiotics/
Synbiotics/Parabiotics/Postbiotics
Chicken egg yolk

immunoglobulin (IgY)




) Food and Agricuture 2 ff e,
Organization of the ( O mﬂm

U nited Nations _/ Biosecurity

Ongoing work on Responsible Management
of Bacterial Diseases in Aquaculture

Food and Agriculture
@% Organization of the

United Nations

Responsible Management
of Bacterial Diseases
in Aquaculture
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Insights on Adaptive Management of Bacterial Diseases in Aquaculture

BAP/GAP/BMP Antibiotics » 4 Sustainable biosecurity and health
management systems established
Enhancing gut Alternative to antibiotics: Biosecurity ;ystemj
immunity/influencing bacteriophages, quorum and preparedness enhance
intestinal microbiome quenching, bacteriocins, 71 .
; , iosecurity
chicken egg yolk systems initiated
immunoglobulin and
Optimising immune medicinal plants. Biosecurity

risks defined

status (vaccination)

Use of SPF/SPT seeds, Progressive Manage.ment

use of clean seeds Pathway for Improving
Aquaculture Biosecurity
(PMP/AB)




Q\\?ﬁ Food and Agriculture (/C)ij Highlights of FAO’s efforts in combatting

Organization of the 7 5‘;’“‘“;1’3115:: . .

United Nations Il oty AMR and improving aquaculture
biosecurity

Launch of the FAO Reference Centers for AMR and Aquaculture Biosecurity

26 June 2023
Rome, Italy

Yellow Sea Fisheries
Research Institute
Chinese Academy

F Sciences
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REDUCE THE NEED FOR ANTIMICROBIALS ON FARMS FOR SUSTAINABLE
AGRIFOOD SYSTEMS TRANSFORMATION INITIATIVE (RENOFARM)

U -'m

100 countries part|C|pate in
the initiative, with their NAPs
for AMR fully implemented in

Food and Agriculture,

50% of animal/plant health

workers from participating

countries are trained.

- 80% of all participati
LAUNCH IN CHONGQING, CHINA, APRIL 2024 o orall participating

countries contributing data to
INFARM.



RENOFARM WORKSTREAMS

Agri-environment

+ Value chain

+ HAE interface

* AMR transmission
pathway

National enabling

actions
* Policy and planning
* Capacity
development

* Agri-food system
transformation

International enabling
actions

* International standard &
framework

* Governance and investment

* Knowledge sharing
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- Knowledge Sharing Platforms
LV\élrr:]lEgrErograms between @ (VLC, One Health Knowledge
Nexus, Repository, CoP)

Mainstream RENOFARM with
FAO flagship initiatives
(HandinHand OCOP, PPA)

RENOFARM toolbox

RENOFARM

Will offer

Training and capacity

building programs technical support to

members

@ Advisory services and

Technical support from FAO Opportunity for Joint
Reference centers programs and projects
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Member-focused support on .
_ Knowledge and experience
5Gs farm, 3 supporting .
sharing in a network of
workstreams, or 5 L e
institutions and individuals

accelerators

reduction of the need for , :
work in agrifood systems

@ Tailored roadmap on @ Enhanced impact of AMR
antimicrobials on farms

Benefits from

. Collaborative resource
Cost-effective and ere e
. I dd ) mobilization and
sustainable way addressing transformational influence in
AMR in agrifood systems AMR work in agrifood systems

Better farms, Safer products, Happier farmers
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Good Agriculture Practices and Prudent Antimicrobial
Use to Reduce the Risk of Antimicrobial Resistance in the
Agrifood Sector (RENOFARM CoP)

Home | My courses | RENOFARM CoP !
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FAO Progressive Management Pathway for Antimicrobial Resistance
(FAO-PMP-AMR)

Working for #L810HUNYET
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What should be the end goal of the
Food and Agricultural components of the
National Action Plans?

Full monitoring,
prevention and control

of AMR in food and
agriculture sectors

Prudent use of

antimicrobials in the
agricultural sectors

November 2020



FAO Progressive Management Pathway for AMR
(FAO-PMP-AMR)

Structure

@ AWARENESS &
ENGAGEMENT

AWARENESS RAISING

* Conducting Awareness Assessment

* Implementing Awareness Raising
Campaigns

* Publishing Annual Reports on AMR &
AMU

TRAINING & EDUCATION

* Training Courses for Food & Agriculture

Producers

* Training Courses for Health Professionals

* Include AMR & AMU in Education
Programs

—~

SURVEILLANCE
& RESEARCH

ANTIMICROBIAL USE MOMNITORING
* Distribution of Antimicrobials

* AMU data collection

= AMU reporting to WOAH

* End-user monitoring

ANTIMICROBIAL RESISTANCE

SURVEILLAMCE

* Laboratory Capacity

* AMR Surveillance

* AMR Reporting Unit

* AMR Reporting Cuality

* AMR Reporting to InFARM

« Extended Surveillance on Animal Health

* Environmental spill-over of
Antimicrobials

* Extended Surveillance on Plant Health

38 TOPICS COVERED UNDER FIVE FOCUS AREAS
AGRIFOOD ENVIRONMENT, AQUACULTURE,

PLANT/CROP PRODUCTION, LEGISLATION

INCLUDED

GOOD PRACTICES

_
"ﬁ A ovrnance

GOOD PRACTICES

b

m & RESOURCES

MULTISECTOR COORDINATION
GROUP

* MCG Establishment
* MCG Operations

Guidance to prevent and reduce spread
of infections & pests

Implementation of good practices
Coaching on good practices

MNATIOMNAL ACTION PLAN
« Strategic Plan

& RESPONSIBLE USE * Operational Plan
.
l. ) SUSTAINABILITY
REDUCE ANTIMICROBIAL + Regulatory Framework

CONTAMINATION

I

* Financial Sustainability

Antimicrobial stewardship * AMR & AMU Research

Antimicrobial residues in food

Antimicrobial residues in feed
Environmental pollution of antimicrobials
Farm waste management associated to AMU

PLEMENT RESPONSIBLE USE
AMU regulation
Prescription control of antimicrobials
Manufacturing and quality control of
antimicrobials
Distribution and commercialization of
antimicrobials
AMU benchmarking

M
>

Fully aligned with
*  FAO action plan 2021-2025
* Global action plan 2015

THE FAO AcT

ANTIMICROBIAL \

GLOBAL ACTION PLAN
ON ANTIMICROBIAL
RESISTANCE




FAO Progressive Management Pathway for AMR
(FAO-PMP-AMR)

Each topic has 4 STEPS to allow:
- astepwise approach to reach each specific goal
- gradual progress/improvement facilitated
e from small initiative to nationwide activities
* from key sectors to One Health sectors involved
- includes international guidance and tools
to help countries with achieving those activities

FAS™
o>y

Nationwide approach
in all food and
agriculture sectors

Nationwide

in p

Small-scale initiative

STEP 2

Assess the situation

- Fully complementary with FAO and international tools

(GLASS, TrACSS, JEE, FAO-ATLASS, WOAH PVS, etc.)

STEP 4
approach

riority sectors



FAO Progressive Management Pathway for AMR F A_.f‘"':.,.,
(FAO-PMP-AMR)
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Global progress Further development and update in 2024

v’ 43 assessments carried out = Tool version 3.0 ready for use shortly

v" 39 countries supported to assess their NAPs/strategy on AMR v’ 5 focus areas

v’ 62 facilitators were trained across regions v’ Strengthened agrifood environment
v’ 4 countries reassessed the progress and plant health components

= FAO-PMP-AMR user’s manual
= FAO-PMP-AMR e-learning

Nationwide approach
in all food and

4 % S >, : agriculture sectors
, 22N ; Nationwide STEP 4
approach
| *\ in priority sectors

‘ o .' : s ; ‘ % STEP 3 e e

Small-scale initiative

Assess the situation

Assessment 5 STEP 1 e g
First assessment £5 :

B Re-assessment
NA

Leaflet | Disclaimer: The boundaries and names shown and the designations used on this map do not imply official endorsement or acceptance by the United Nations.
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REVIEW (& Open Access @ ® @ @

Antimicrobial resistance in aquaculture: A global analysis of
literature and national action plans

Andrea Caputo, Melba G. Bondad-Reantaso i, Iddya Karunasagar, Bin Hao, Patricia Gaunt,
David Verner-Jeffreys, Sophie Fridman, Alejandro Dorado-Garcia

1 China
2 India

aF [desn Review of 95 National Action
L Plans on AMR and the 15 top
B aquaculture-producing
aquaculture countries.

9 Myanmar

11 Philippines
12 Japan

pasr | Almost 40% do not
acknowledge aquaculture as a
critical component where AMR
should be further investigated
and contained along the entire
supply chain.

Aquaculture component is not mentioned
B Aquaculture component is discussed

B Aquaculture component is in place

R https://onlinelibrary.wiley.com
[doi/10.1111/raq.12741
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s Food and Agriculture International FAO
Organization of the Antimicrobial Resistance

United Nations Monitoring (InNFARM) System

InFARM system and IT Platform



Quadripartite Global Surveillance Architecture
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AMR h‘ AMR in animals and food
in plant pr tion
AMU AMU AMU plant productio
and protection
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Global Integrated System for Surveillance of AMR/AMU




What is InFARM?

w

INFARM is a global information system consisting of an IT platform
and related FAO activities that assist countries in collecting, collating,
analysing, visualizing, and effectively utilizing their AMR monitoring
and surveillance data primarily from livestock, fisheries, and
aquaculture, along with their associated food products

The InFARM system is initially designed to host and present AMR data

generated through phenotypic antimicrobial susceptibility testing (AST) from:

« priority bacterial species of public health significance, including zoonotic and
foodborne pathogens and commensal indicator bacteria from animals and food

sources; and

« bacterial pathogens causing impacts in animal health and productivity.

The implementation of INFARM adheres to international standards:
* FAO and WHO. 2023. Foodborne antimicrobial resistance — Compendium of Codex standards. First

revision. Codex Alimentarius Commission. Rome.
https://www.fao.org/documents/card/en/c/cb8554en

* WOAH. 2024. Codes and Manuals. In: WOAH. Paris. [Cited 29 February 2024].
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/



https://www.fao.org/documents/card/en/c/cb8554en
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/

The InFARM design

The International FAO Antimicrobial Resistance
Monitoring (INFARM) System

’=\ e o © © 00 O ‘. ‘. "

Systematic AMR
LR . 5 PRIVATE INTERFACE @

DATA

surveillance collection 0000 .
analysis

e o @ 00000

visualize ... ®0 . . .

interpret f.\ e o O (N N . .

GLOBAL (PUBLIC)

Pilot AMR
monitoring and
surveillance

INTERFACE




InFARM Framework

Tailor AMR monitoring and surveillance to national priorities, allowing for
continuous improvement and expansion as resources allow.

INFARM Monitoring and Surveillance

Programmes
Sample source and
microorgamnisms Animal Health Public Health
R Purposes urposes
Scale of activities p purp
and . Healthy Healthy aquatic
representativeness DIEEEEER Diseased | RyeHEEE IR fovossin
D terr_eSt”al aq_uatlc expgr)l?j:d tg gover expa%ded to g_/over anpd/or pointg of
Monitoring and animals o animals ey, ewiomem
Survelllance periods
P L ] |

and reporting cycles | | _
Identify and monitor AMR profiles Identify and monitor the zoonotic and foodborne
and trends in bacterial pathogens transmission
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FAO Assessment Tool for Laboratories and AMR
Surveillance Systems (FAO-ATLASS)
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FAO-ATLASS general scope

1. Map national AMR surveillance systems in the food and agriculture
v Organization of AMR surveillance
v" Laboratory networks and analytical capacities and capabilities
v" Linkage with AMR surveillance in other sectors under One Health approach

2. Assess systematically the AMR surveillance systems under the food and agriculture sectors to
v Monitor AMR surveillance capacities at national, regional, and global level over time
v" Provide evidence base for action and advocacy for strengthening AMR surveillance

Assessment of National AMR Surveillance in the food and agriculture sectors (FAO-ATLASS)
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Introduction to FAO-ATLASS mission

Outputs of FAO-ATLASS : Quantified information

‘»\ ( 5
(\ =

3 Demonstrated
(\ v" For each laboratory
2 Developed v For each area

‘Moderate - Governance
‘ ; - Data collection and analysis (Epidemiology Unit)

- Data production network (Laboratories)

PIP stage 3 as o
- Communication
thl'EShOIdfOl‘AMR - Sustainability
data reliability v" For the national AMR surveillance system

The recommendations allow countries to identify steps for improvement,
prioritize actions and monitor progress over time.

Assessment of National AMR Surveillance in the food and agriculture sectors (FAO-ATLASS)
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Introduction to FAO-ATLASS mission

The International FAO Antimicrobial Resistance Monitoring (InNFARM) data platform

* PIP stages
FAO-ATLASS  FAO-ATLASS database

* Automatic reports/visualizations

.\' . @ ,.~.Q - c e 00000000 QUALITY CHECK

PR v FS q rvere wreveace LS
. g DATA

\.’ surveillance collection e o 0 O i 0000 .
analysis

.\. Contextual - .

(<]
, Informasian 4 PREVIEW OF GLOBAL
, @ INTERFACE .

e
@
M visualize
‘, Pilot AMR . interprct c 00000000
\ monitoring and L
\' surveillance N GLOBAL (PUBLIC) @& .
' INTERFACE e
o\ Y A S 4 \ : @
O o

Assessment of National AMR Surveillance in the food and agriculture sectors (FAO-ATLASS)
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Understanding AMR
in Aquaculture
16-18 May 2024 | Qingdao, China
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United Nations Biosecurity
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Fish-Vet+ Dialogue Il: One
Health and Biosecurity

18-19 June 2024 | FAO Headquarters, Rome
©FAO/Riccardo De Luca
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Regional Compass: FAO RAP Strategy for AMR in the Asia-Pacific Region

Food and Agriculture  SNI”4 Funded by Ministry of Food and B Funded by g .
ﬁ Organization of the Drug Safety * x the E Uni ‘%.W
United Nations AR UK Government - * 4k € European union WP FROM THE AMERICAN PEOPLE

Republic of Korea

Understand the organizational, technical,
political, and socio-cultural context

Develop and/or apply tools and
frameworks to address identified gaps

Provide training and support to build .
needed capacities in food and agriculture NN

N =My,
‘J.\\ Ny

'
9(}\ /’0 ‘,
-

o W/”’W_ €
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Enable sustained implementation ATION 1N FooD ANP

Facilitate coordination and partnerships
that can reinforce effective AMR %‘
mitigation in food and agriculture



Highlights from FAO Regional Office for Asia and the Pacific

Food and Agriadtuse

Volume

Monitoring and surveillance
of antimicrobial resistance
in bacterial pathogens
from aquaculture

and Agriculture
ar“.:u-m- of the

ALAIONAL BLIOELINES PO THE y
NONITORING AND SURVEILLANCE OF Rogional Benchr

ANTIMCRORAL RESISTANCE, USE AND -
RESDUES IN FOOD AND AGRICAULTURE e AMR Survelllance in

Guidelines on monitoring

antimicrobial use at )
the farm level Demgn Sampling

El ,.-#EI Callbration Training
S Analytlcs

PTIntegration

Genomics Biosafety

Epidemiology



FOOD SAFETY
NUTRITION &
HEALTH

BIODIVERSITY
& ECOSYSTEM

IN HAND
PPA

TRANSFORMATION
PPA

REDUCE
LOSS & WASTE
PPA

INCLUSIVE
RURAL
TRANSFORMATION
PPA

SMALL SCALE
PRODUCERS
EQUITABLE
ACCESS PPA

TRANSPARENT
MARKETS &
TRADE PPA

Priority Programme Areas

Better Life

Promote inclusive economic
growth by reducing
inequalities.

Better Production

Ensure sustainable consumption
and production patterns, through
efficient and inclusive food supply
chains, ensuring resilient and
sustainable food systems.

Trade and

Statistics

= Embedded in FAO SF

= SF linked to
budget allocations

= SF reporting and
monitoring

= SF PPAs Specific
goals and outcomes

Better Environment
Protect, restore and promote
sustainable use of aquatic
ecosystems and combat
climate change.

Better Nutrition

End hunger, achieve food security
and improve nutrition, including
promoting nutritious food and
increasing access to healthy diets.




AMU-AMR in Aquaculture Workshop for Asia Pacific
Singapore, 30 October — 1 November 2024

Muhammad Usman Zaheer /
FAO Regional Office for Asia and the Pacific J
FAORAP-Antimicrobial-Resistance@fao.org
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