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What is “One Health”?

One Health High-Level Expert Panel
(OHHLEP

 Scientific and strategic advisory group to the Quadripartite

organisations

 Provide the Quadripartite with guidance on implementation

of the One Health Joint Plan of Action
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OHHLEP Definition of One Health

One Health is an integrated, unifying approach that aims to sustainably balance

and optimize the health of people, animals and ecosystems.

* It recognizes the health of humans, domestic and wild
animals, plants, and the wider environment (including
ecosystems) are closely linked and inter-dependent.

« The approach mobilizes multiple sectors, disciplines and
communities at varying levels of society to work together
to foster well-being and tackle threats to health and
ecosystems, while addressing the collective need for
clean water, energy and air, safe and nutritious food,

taking action on climate change, and contributing to

One Health Initiative. 2018.

https://onehealthinitiative.com/the-one-health-triad/ sustainable development'
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One Health AMR Link ASLIY R

Antimicrobials are not only used to treat infections in humans

but also animals and plant crops

 Antibiotics improve food production efficiency by disease control resulting in increased animal
growth rates and crop yields

« The use of antibiotics creates a selective pressure for antibiotic resistant microorganisms

» People can be exposed to these resistant microorganisms through
» shared environments (e.g. contaminated water sources)
» zoonotic transmission from contact with animals (e.g. pets or farmed livestock)

» consumption of contaminated food products (e.g. fruit, vegetables, meat, dairy, eggs, etc.)



The extent of AMR as a One Health issue Is

demonstrated by the following examples:



One Health AMR Link ASLIV el

Detection of zoonotic AMR pathogens in animals/animal products

« ESBL-producing E. coli in food producing animals

« MRSA in meat products



AMR in animals
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(a) Prevalence of ESBL-producing E. coli phenotype, food-producing animals and derived meat, 2019-2020
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Shared antibiotic resistance
and virulence genes

In Staphylococcus aureus
from diverse animal hosts
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One Health AMR Link ASLIV el

AMR in plant products

« MDR E. coli in spinach

« Gram negative bacteria resistant to 34 generation cephalosporins in fruit and vegetables

 Effects of herbicide use in crops on antibiotic susceptibility

13
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Microbiological safety of spinach throughout
commercial supply chains in Gauteng Province,
South Africa and characterization of isolated
multidrug-resistant Escherichia coli

Loandi Richter, Erika M. du Plessis, Stacey Duvenage, Lise Korsten

Journal of Applied Microbiology, Volume 132, Issue 3, 1 March 2022, Pages 2389-2409,
https://doi.org/10.1111/jam.15357
Published: 01 March 2022  Article history »

e Cite A Permissions =3 Share v

Abstract
Aim
To investigate the microbiological quality, potential foodborne pathogen

presence, and to phenotypically (antimicrobial resistance [AMR] profiles) and
cenotypically (DNA fingerprints and diarrhoeagenic genes) characterize

Escherichia coli isolated throughout spinach production systems from farm-to-
sale. 14



AMR in plant crops
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From Farms to Markets:
Gram-Negative Bacteria Resistant to
Third-Generation Cephalosporins In
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MICROBIOLOGY hitps:doi.org/10.1128/mbio. 00003-15
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Sublethal Exposure to Commercial Formulations of the
Herbicides Dicamba, 2,4-Dichlorophenoxyacetic Acid, and
Glyphosate Cause Changes in Antibiotic Susceptibility in
Escherichia coli and Salmonella enterica serovar
Typhimurium

Brigitta Kurenbach?, Delphine Marjoshi?, Carlos F. Améhile-ﬂuevasb, Gayle C. Ferguson®, William
Godsoed, Paddy Gibson?, Jack A. Heinemann?

5chool of Biological Sciences, University of Canterbury, Christchurch, New Zealand
bFyundacion Lusara, Mexico City, Mexico

“Institute of Natural and Mathematical Sciences, Massey University, Palmerston North, New Zealand
9Bio-Protection Centre, Lincoln University, Lincoln, New Zealand
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One Health AMR Link ASLIV el

Detection of AMR genes in environments

* Detection of antibiotic resistomes and residues in water

» Soll as a reservoir of AMR genes and conduit in AMR transmission

17



AMR in the environment ASLIV el

Environmental Pollution e —
- Volume 312, 1 MNovember 2022, 119783 ?
| \"E ! |
Review

Antibiotic resistomes and their chemical
residues in aquatic environments in
Africa *

Aemere Ogunlaja © . 02 =, Olumuyiwa O. Ogunlaja ® %, Olumide D. Olukanni ®

Gloria O. Taylor @ ®, Chidinma G. Olorunnisola @ %, Victorien T. Dougnon

Wassiyvath Mousse 3 Despo Fatta-Kassinos 9, Titus A.M. Msagati I'.

Emmanuel I. Unuabonah ® ©
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AMR in environment ASLIV el

SCIENCE ADVANCES | RESEARCH ARTICLE

MICROBIOLOGY

Global biogeography and projection of soil antibiotic
resistance genes

Dongsheng Zheng" 3%, Guoyu Yin"2t*, Min Liu"*, Lijun Hou"*, Yi Yang'-2,
Thomas P. Van Boeckel®®, Yanling Zheng'-%, Ye Li'-
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Food safety and security in LMIC AS IV Rl

@ WORLD BANK GROUP

Agriculture and Food

Agriculture can help reduce poverty, raise incomes and improve food security for 80% of the world's

poor, who live in rural areas and work mainly in farming. The World Bank Group is a leading financier
of agriculture.

20



Food safety and security in LMIC ASLIV el

GA F S Global Food and Nutrition Security Dashboard HOME MAP COUNTRY PROFILES
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Food safety and security in LMIC

-
4
S | ‘ T~
Integrated Food Security Phase Classification '-\\{,‘,__\J /““
IPC/CH e 9 X
( ) ?by \,
\/
1 - Minimal )V u f =,
- L

2 - Stressed

3 - Crisis

. 4 - Emergency

22



Food safety and security in LMIC ASLIV el

 Food insecurity remains a public health problem

 In LMIC, food safety standards with resources for implementation and enforcement are less
rigorous

« Many households in lower-income countries buy their food from informal markets and sellers, who
may lack training and infrastructure to keep food safe

 In homes, a lack of access to potable water can compromise hygiene practices during food
preparation

* In Africa, the per-capita burden of foodborne disease is about 27 times that of Europe or North
America

» Trade off between food safety and food security?

(Global Alliance for Improved Nutrition. 2020.) )2



Antibiotic use in agriculture
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Antibiotic use in plants
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Streptomycin sprayed on citrus crops, USA.2023.
https://beyondpesticides.org/dailynewsblog/2023/12/court-finds-

Hano_l-pulled uruts_for epa-allowance-of-antibiotic-streptomycin-use-on-citrus-illegal/
herbicide application.

Sims, Brian, and Josef £
Kienzle. 2015. V #Mﬁ’ W J
"Mechanization of el CHICKEN MANURE "-—'—-‘"
Conservation Agriculture ~ It o

for Smallholders: Issues
and Options for
Sustainable
Intensification" Environm
ents 2, no. 2: 139-166.

https://doi.org/10.3390/
environments2020139

How To Use Chicken Manure as Garden
Fertilizer (2021).

Backyard Chickens Project Manager.
https://www.backyardchickens.com/articl
es/how-to-use-chicken-manure-as-
garden-fertilizer.76952/
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Antibiotic use in animals

. Risk of acquiring a specific infection or in a specific situation where infectious
Prophylaxis

disease is likely to occur if the drug is not administered

Therapy Showing clinical signs of an infectious disease
Administration of an antimicrobial agent to a group of animals containing sick
Metaphylaxis  animals and healthy animals (presumed to be infected), to minimise or resolve
clinical signs and to prevent further spread of the disease

Growth Administration of antimicrobial agents to animals only to increase the rate of

AT T weight gain or the efficiency of feed utilisation

26



Antibiotic use in animals ASLIY R

How Antibiotics are Administered
to Food Producing Animals

Feed Water
74% 21%

N\
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Emerging broiler farm in Gauteng, South
Africa. 2021. V Govender.

Breakdown of how antibiotics are administered to livestock in the United
States. Data from 2015 and found in the FDA’s report on antibiotics sold for
use in food producing animals. https://feedthemwisely.com/antibiotics-in-

livestock
27



Antibiotic use in animals ASLIY R

Less than 20% of antimicrobials
used in animals in 2019 were of
highest priority and critical
importance for human health®
.Collective efforts towards
responsible use across all sectors
are of utmost importance
considering that these medicines
are the sole therapy or one of few
alternatives to treat life-threatening
human diseases. It is important to
highlight that, in the same year, an
estimated 4 million human deaths
were linked to antimicrobial

resistance®.

Dr Javier Yugueros-Marcos, Head of the
Antimicrobial Resistance and Veterinary
Products Department, WOAH. 28



Antibiotic use in animals ASLIY R

WOAH region Number of countries that Number of WOAH Proportion of

An"ual Hepﬂ rt ﬂn submitted reports Members* response
Antimicrobial Agents

‘ : Africa 44 54 81%
Intended for Use in Animals
Americas 23 31 74%
8thReport
Asia and the Pacific 28 32 88%
Europe 46 53 87%
Middle East 11 12 92%
Total 152 182 84%

Countries able to provide antimicrobial quantities
By antimicrobial class only
By antimicrobial class and animal groups

World Organisation * By antimicrobial class, animal groups and route of administration
for Animal Health

WOAH. May 2024. OIE Annual Report on the Use of Antimicrobial Agents in Animals (Eighth Report). 29
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§ Pleuromutilins [ 3.18%
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_ié Aggregated class data Bl 1.18%
o Orthosomycins Wl 1.08%
ks Cephalosporins (all generations) M 0.88%
‘E 3-4 gen. cephalosporins 0.60%
< 1-2 gen. cephalosporins I 0.24%
Others 0§ 025%
Glycophospholipids | 0.10%
Streptogramins | 0.08%
Quinoxalines | 0.05%
Other quinolones | 0.03%
Nitrofurans | 0.01%
Arsenicals | <006% WOAH. 2024. WOAH Annual Report on

the Use of Antimicrobial Agents in
Animals (Eighth Report).

Figure 11. Proportion of antimicrobial classes reported for use in animals by 94 Members in 20211° 30
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Streptogramins | 0.04% Others 098%
Other quinolones | 0.02% Nitrofurans + 0.35% Macrolides = 0.03%
Arsenicals  <0.005% Streptogramins © 0.36%

, y Other quinolones | 0.01%
Nitrofurans = <0.005% Aggregated classdata  0.28%

. . . . . Aquaculture
Terrestrial food-producing animals Companion animals (pets) 9

Figures 15, 17 & 19. Proportion of antimicrobial classes as reported by 51 members in 2021
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Figure 9. Antimicrobial agents used for growth promotion in animals in 35 Members in 2022



Global trends in animal antibiotic use ASLIV K

65% of the animal biomass for terrestrial and aquatic food producing animals

An overall increase of 2% mg/kg from 2019 to 2021

Decreases in Americas (-9%), Asia and Pacific (-0.7%), Europe (-6%),

Increase in Africa 179% (10% of animal biomass and 2% of antimicrobial quantities)

24% of members reported using antimicrobials as growth promoters
» Half the members did not have a regulatory framework

» 76% did not conduct preliminary risk analysis

34
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The incidence of antibiotic resistance within and beyond the
agricultural ecosystem: A concern for public health
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35



iﬁ ) florid Health  Health Topics v Countries v Newsroom v Emergencies v

¥.# Organization

Quadripartite launches a
new platform to tackle
antimicrobial resistance
threat to human and
animal health and
ecosystems

18 November 2022 | News release | Rome/Nairobi/Geneva/Paris |Reading time: 3 min (707 words)

The Antimicrobial Resistance Multi-Stakeholder Partnership Platform was launched today
to ensure the growing threats and impacts of antimicrobial resistance are addressed
globally.

36
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= Generally well-coordinated in human medical sector with participation in well-funded

international programmes (WHO-GLASS)

= Globally, lacking in veterinary and environmental sectors with limited coordinated veterinary

surveillance programmes in developing countries

= Not always integrated with food safety surveillance systems

37
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e Harmonised Antimicrobial Resistance

Approved: 19 January 2024

(AMR) monitoring in Salmonella spp.,

DOI: 10.2903/j.efsa. 20248583 @ .
- 4 . . . .
CCIENTIEIC REPORT e0C EFS'.UJOURNAL Campylobacter jejuni and C. coli from
e
humans and food-producing animals.
The European Union summary report on antimicrobial * Broilers, layers, turkeys, pigs and cattle

resistance in zoonotic and indicator bacteria from humans,
animals and food in 2021-2022

and relevant meat thereof
* The temporal trend analyses in
European Food Safety Authority (EFSA) | European Centre for Disease Prevention susceptibility and prevalence of ESBL-
and Control (ECDC] /AmpC-producers in E. coli) showed an
encouraging progress in reducing AMR

in food-producing animals in several

EUMSs over the last 7 years.
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Integrated AMR Surveillance ASLIV R

1. Antibiotics Consumed
=  Humans
= Animal production and aquaculture
= Plant production

2. Antibiotic Resistance (AST)
=  Humans
= Animals
= Agricultural food products
=  Environments (soil and water sources)

3. Antibiotic Residues
= Plant and animal food products
=  Environments (soil and water sources)

39
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Emerging threats Cross-posts Antimicrobial resistance

What Africais doing to fight the silent
epidemic of antibiotic resistance

Africa bears the heaviest burden of antimicrobial resistance, a phenomenon fuelled largely
by poverty, But there are encouraging signs that the continent is taking action to fight it.

22 November 2023 * 5minread by The Conversation

40
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What does the future hold?

The antimicrobial resistance challenges in African countries are huge. But momentum to
counter it is building.

Crucial steps include:

greater investment

expansion of infection, prevention and control programmes, including good clinical
prescription practices

improving access to essential antibiotics and diagnostic tools

the development of new antibiotics that can treat infections that are multi-drug resistant.

41
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However, these “crucial steps” will only be effective through the following mechanisms:

= |mproving cross-sectoral AMR diagnostic capacity and proficiency in Africa with quality

standards (medical, veterinary, food safety and environmental laboratories)
= Capitalise on AMR resources between medical, veterinary and environmental health sectors

= |dentification or development of sentinel AMR surveillance sites

Role of EQu AFRICA

42



Role of EQu AFRICA ASLIV el

« Establishment of regional capacity and coordination to provide bacteriology External

Quality Assessment (EQA) Proficiency Testing (PT) panels in 14 Fleming Fund
priority countries

« EQAPT Service Providers for East, West and Southern Africa

« Aims to reinforce knowledge, skills, practice and regulation around quality
management systems in general and EQA in particular.

« Facilitate the implementation of quality standards for bacteriology testing and
achievement of ISO accreditation in reference AMR laboratories under One Health

« Five cycles since 2021 for medical, animal health, and food and environmental

laboratories

Q A CA ép) INSTITUT (:
%;‘ Fternal Qu:ﬂAssessﬁlﬁAlMR Testing \E 9 PASTE U R haem EFEICE
de Dakar Ve
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Antimicrobial resistance containment in
Africa: Moving beyond surveillance

Zikora Kizito Glory Anyaegbunam °, Ifeanyi Elibe Mba © ® 9O = ,Yandev Doowuese ©,
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Key considerations ASLIV el

» AMR is the quintessential One Health issue demanding multisectoral collaboration

» Integrated AMR surveillance must involve resistant microorganisms and antimicrobial residues

across sectors

» Laboratory capacity and proficiency (phenotypic and molecular) must be developed to support

surveillance

» Valid and reliable surveillance data for risk assessments and risk management interventions to
combat AMR

Ongoing role of EQA and PT in laboratory evaluation of efficacy of AMR interventions
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External Quality Assessment for AMR Testing




