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Introduction to One Health (OH)

460-367 BC: Hippocrates:If you want to learn about the health of a population,
look at the air they breathe, the water they drink, and the places where they live”

500 AD: Da Vinci stated “Animals are the image of the world. They reflect the
, just as we do.”




1821-1902:Virchow,
MD

“Between animal &
human medicine,
there is no dividing
line, nor should
there be. The object
is different, but the
experience
obtained
constitutes the
basis of all
medicine.”

1849-1919: Osler, MD,
Virchow’s Student

“Veterinary
medicine and
human medicine
complement each
other & should be
considered as One
Medicine”.

From One Medicine to One Health (OH

1

2004: Wildlife

:

Conservation Society )
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Manhattan principles |

interconnect
animals/man to the
environment.

2007-9: AMA-AVMA

OH Initiative
& OH Commission




Urgency to promote OH

2019: COVID pandemic, human deaths, ~7/M in 229
countries, also infecting many animal species leads
to:

2021:

» Quadripartite designates a One Health High-
Level Expert Panel (OHHLEP) to create a
definition of OH, to implement their Action Plan
& streamline cooperation among the G20
governments.

2022:World Bank: “Putting Pandemics Behind Us:
Investing in One Health to Reduce Risks of Emerging
Infectious Diseases," a clarion call for its universal

adoption.” : |

https://www.worldbank.org/en/news/feature/2022/10/24/one-health-approach-can-prevent-the-next-pand



* Rome 2021:“We establish a G20 Joint Health

Task Force aimed at enhancing global cooperation on S
issues relating to pandemic prevention, ..while = gl o

adopting a One Health approach.

* We commit to pursue a OH approach.....enhance
global surveillance ..under the coordinating role of
the WHO, FAO, OIE and UNEP. and address risks
emerging from the human-animal-environment
interface, particularly the emergence of zoonotic e
diseases, & global efforts to fight AMR” ADVANTAGE HEALTH CARE-INDIA 2123

26" - 27" April, 2023, Pragati Maidan, New Delhi

"In the coming years, I envision India as
being the go-to destination for quality

(] [ °
° 0 3 ° G 0 f m m m O H and affordable care. India has
' n d’ a 2 2 ° 2 re’n Orce CO ’t ent to everything needed to be a hub for
medical tourism. I say this based on the
skills of our doctors.”

Shri Narendra Modi
Hon'ble P Vinister of India



Defining One Health(OH). OHHLEP, 202 |
Ultimate goal: Collaboration, Communication, Coordination,Capacity build

“The approach mobilizes multiple

sectors, disciplines and communities

at varying levels of society to work Communication
together to foster well-being and

tackle threats to health &

ecosystems, while addressing the

collective need for clean water, Capacity uiding

energy & air, safe & nutritious food, 4
ONE HEALTH Local and national

taking action on climate change, & -
A /.

contributing to sustainable
.,

development.”
Healthy humans

“It recognizes the health of humans, domestic " . OH is an integrated, unifying
and wild animals, plants, and the wider approach that aims to

environment (including ecosystems) are closely sustainably balance & optimize

linked and inter-dependent. the health of people, animals &
ecosystems.”

Regional and global
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FIGURE 3: THE SIX OH JPA ACTION TRACKS

WHO Pandemic Agreement

ctior lc 1: Enhancing One
Health capacities to strengthen
health systems

The Parties commit to promote a
s collaborative, OH approach in developing
’ " policies aimed at pandemic prevention to:

Integrating the
Environment into One Health

Action track 5: Curbing the silent
pandemic of Antimicrobial
Resistance (AMR)

joimcs) Conlien: * Prevent/respond to zoonotic outbreaks

tropical and vector-borne diseases

* Provide workforce training on OH
approaches for public health, animal health &
environmental sectors, to build capacities.

Action track 4: Strengthening
1 the assessment, management and
¢ & communication of food safety risks

https://cdn.who.int/media/images/default-source/health-topics/one-health/the-six-oh-jpa-action-tracks.png?sfvrsn=1e89b3%e_3



y Dengue in France: tropical diseases in |

A EVATI - O Furope may not be that rare for much longer Nature, 2022
N Ao :

Zoonotic malaria requires new policy approachesto =
malaria elimination 7 NEWS | 11 February 2022 | Clarifiction 15 February 2022

&

W\

AR
i

Kimberly M. Fornace =, Chris J. Drakeley, Kim A. Lindblade, Jenarun Jelip & Kamruddin Ahmed

Nature Communications 14, Article number: 5750 (2023) | Cite this article J L JUSt 14 CaseS: GUinea worm disease
2099 Accesses | 1 Citations | 5 Altmetric | Metrics nears el‘adication

' A scourge that once infected millions of the world’s poorest people is close to being
Increasing numbers of human zoonotic malaria cases are reported globally. Current wiped out in humans — but infections in animals complicates the picture.

malaria control measures cannot eliminate transmission from wildlife reservoirs,
leaving many countries with no pathway to malaria elimination certification. New

policies are needed to redefine elimination goals and certification.

o wndsod : € C o}




OH & the SDG goals

peveLopment B% ALS




What is the relevance of the medicinal chemist to the OH agenda!?

Climate change & Emerging Zoonoses




One Health Education Topics:
Focus ona NTD

Inexorable Emerging Infectious Threats




European Commission, May 2024-2026:

One Health Roadmap for Preventing Infectious Diseases

% Coordinate, Communicate, Collaborate, Capacity-Build (Workforce training)
%+ Physicians, veterinarians, environmentalists, public health, policy-makers....

Geared at designing informed policies to minimize emerging threats:

* Climate change,

* AMR,

* Zoonoses,

* Chemical pollutants.

Joint surveillance in animals, humans, environment on disease.

Interdisciplinary research to address knowledge gaps




One Health Education: Targeted Global health threats.

2019:AMR infections @4.95 mill. deaths globally. By 2050, AMR-infections>10 million deaths/year

a B

Climate change Zoonotic
mitigation and re(emerging) @
S S and adaptation infectious diseases
Antimicrobial Food safety
resistance and security
@?@Bé g \}NT HEA, 7 ?’N\”RONM@v} é
S Y ,
Land-use change o ’5{; Chemical
and biodiversity loss s & pollution
= =E
<

Major areas targeted by the One Health approach. Source: the EU One Health Task Force



A OH issue: Climate Change & Zoonoses Transmission

How Climate Change Creates More Pathways for Zoonotic Disease Transmission

Environmental, human & animal impacts

AAAA -ﬁ- Air Pollution & Increasing Allergens
Q AAAA $ Asthma, allergies, cardiovascular
AAAAL

§§$ and respiratory diseases
Heat waves

Degraded Living Conditions
& Social Inequities
Exacerbation of racial and health inequities
and vulnerabilities, loss of employment

Higher Rainfall Higher sea Storms Floods Droughts Wildfires
temperatures variability levels

7'?;\5.\“9 Tempery tuy, e
Extreme Heat
Heat-related illness and death,

cardiovascular failure

Changes In Vector Ecology
Lyme disease, West Nile Virus,
hantavirus, malaria, encephalitis

IMPACTS OF %

o
Drought g CLIMATE 5 Food System Impacts
: e Malnutrition, food insecurity,
Water supply impacts, QE, @ CHANGE ﬂ"% g.} higher food prices o
- g
% _& dust storms, Valley Fever .\% ON HUMAN s i
® HEALTH
@' @_ Environmental Degradation Severe Weather & Floods
Forced migration, civil conflict, Injuries, fatalities, loss of homes,
Direct contact between Geographical ranges of host Disease hosts thrive in more loss of jobs and income indoor fungi and mold
species increases animals and insects change favorable conditions
Example: During droughts, people Example: Vampire bats native to Example: Heavy rainfall can lead to
and animals are likely to gather Mexico and Central America could increased vegetation, which
more frequently at the same move to the southern United States allows host animals such as rats to
sources of water as disease-

as temperatures increase. reproduce more.
carrying mosquitoes.

(-]

20

Human resistance to
New diseases emerge diseases weakens
Example: Bacteria that have long been
frozen in glaciers could resurface as
the ice melts and infect wildlife.

Example: Climate change effects such
as extreme heat can exacerbate
chronic illnesses, making it harder for
people to fight off other diseases.

Source: CFR research. COUNCILon
FOREIGN
RELATIONS

https://www.cfr.org/article/perilous-pathogens-how-climate-change-increasing-threat-disea. __
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European definition of the Family physician (GP) June 2023, Brussels.

3 new curricula components for future GPs:
-OH £ ) _Vonca

sta
longitudinal orientatio
. S S oo%ﬁnulty
relationship Clinical tasks

making based on e ac::e and
incidence and problems
prevalence .
P I t h Ith Specific problems promotes health
= " Iving skill , and wellbein
anetary hea IR\ sobvng s ;
approach
Community
promotes patient
Sbosement Person-centred
centred on care
patient and
context
Communication with patients
Management of the practice

care coordination

and advocacy
Primary care
management firsticontact
n access,
Mﬁxaaﬂh problems
Holistic
ps?é'hy«i'“i'l,

social, cultural
and existential

community '
doctor-patient

European Definition of Family Medicine © 2004/ 2011/ 2023

Core Competencies and Characteristics Swiss College of Primary Care

‘ Why th e Ch ange ? (WONCA Europe 2002/ 2011/ 2023) rueninger
° www.kollegium.cl

attitude te

it 4 Clim sis th health?
imate crisis tnreat to healtn:

Q

Ut . e
talnabi’ify is the bed©®

THE WONCA TREE - AS PRODUCED BY THE SWISS COLLEGE OF PRIMARY CARE
(Revised 2011 and 2023)

Human health depends on:

»' Environmental health:Minimize health impacts [ Organization of National Colleges,Associations
- Animals: Food safety / Zoonoses (WONCA) of Family Physicians

https://www.ipcrg.org/resources/search-resources/the-european-definition-of-general-

practicefamily-medicine-wonca-europe



A OH issue: NTDs at the Human-Animal-Environmental Interface

IMPORTANT VECTOR-BORNE DISEASES Category Disease

CHIKUNGUNYA (Aedes) DENGUE (Aedes) CRIMEAN-CONGO HAEMORRHAGIC FEVER Protozoan infections 1. Chagas disease
2. Human African trypanosomiasis
3. Leishmaniasis

Helminth infections 4. Taenia solium (neuro) cysticercosis/
LYME DISEASE & Taeniosis

- . Dracunculiasis

. Echinococcus

. Foodborne trematodiases
. Lymphatic filariasis

. Onchocerciasis
Schistosomiasis

MALARIA (Anopheles)

= YELLOW FEVER (Aedes)

Mosquitoes Q
LYMPHATIC FILARIASIS (Culex)
SCHISTOSOMIASIS
Soil-transmitted helminthiases

| LEISHMANIASIS (sandflies) | Aquatic snails
l"-,,'\» ' ONCHOGERGIASIS (blackflies) | (ascariasis, Hookworm diseases,
\ : : DRACUNCULIASIS

\ — / trichuriasis, strongyloidiasis)

-0 WOWONO O

—

Water fleas Bacterial infections 12. Buruli ulcer
13. Leprosy
14. Trachoma
15. Yaws

Viral infections 16. Dengue and chikungunya fevers
17. Rabies

Fungal Infections 18. Mycetoma, chromoblastomycosis,
deep mycosis

]’ : & ‘t Y CHAGAS DISEASE

HUMAN AFRICAN TRYPANOMIASIS (tsetse flies)

Ectoparasitic 19. Scabies, Myiasis
infections
Venom 20. Snakebite envenoming

*Source. World Health Organisation. Neglected Tropical
Diseases 2017 https://www.who.int/neglected_diseases/

Source: The conversation.com diseases/en/.



NTDs: Public'Health Control Challenges: Focus on Schistosomiasis
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Life cycle of zoonotic spp. Schistosoma japonicum

(6) S. japonicum targets the intestines
saitmaeane - S. haematobium targets the urogenital system

female worms
in the liver port e
vessels and Migraw

to the intestinal veins
where they lay eggs
that are then released

into the faeces or
form granuloma in the

liver/intestines. Definitive
hosts

Schistosomula migraties via
venous circulation and develops
into adult worms.

Eggs released from

livestock/humans

@

Cercaria penetrates the
skin of mammalian hosts
and transforms to
schistosomula

(larval stage) in the lungs.

S. japoniicum

eggs are excreted
in faeces and hatch
into miracidia

in fresh water.

0o Intermediate 9
\ \ host Miracidia via sporocysts generation in

Miracidia infect snail release cercaria in fresh water.
snail host. < i ﬁ J i /



OH:A Systems Thinking Approach, points of multisectoral collaboration
» Praziquantel
» Prevent livestock excret;

in freshwater sources AT Public health
K Research Schisto/hybrids

» Share AMR data Health policies
» Research hybrlds
> Nevalene - /|
Drug /vaccine development

All sectors: AMR monitoring
Collaborate, communicate, coordinate, capacity-build:

@ NI M FIan ENERA T tificial intelligence experts!

Parasitologists, Academics/Interdisciplinary research

» Praziquantel
» Prevent waste entering water

sources.
» WASH

» Community education

egetation to limit snail habitation
al control with natural predators
cides



Economics: Benefits of integrated West Nile virus (WNYV) surveillance in Italy

2009-2015. Paternoster et al., 2017

Uni-sectoral (other provinces)

Animal, Vector, Public Health (Emilia-Romagna)

* Information shared to guide PH

interventions e Human case detected then

* Human donor screening ONLY if cases found ’cAI\c|>_r|1_oC||' Olﬂggsdgfcal’;;zlggyg c?rnlst:rn

in birds, horses, mosquitoes & PRIOR to a
human case being detected.

Savings €1.21 million in avoided tests on blood units

by detecting cases in non-human spp. prior to the
occurrence of a human case.



Rabies NTD: Economics of A OH approach A 4
1 X F ;"vth:

PEP cost of | person =Vaccination of 50 dogs

|08 USD/person 2.18 USD/dog

n Post- Ex r Ve ozt
Save costs on Post- Exposure Save hospitalization cost;

Pmph)ll?a)i(ti:e(npis) dfggspersons workforce impact



https://health.hawaii.gov/docd/disease_listing/rabies/
https://health.hawaii.gov/docd/disease_listing/rabies/

OH Capacity building through Workforce Education:
Antimicrobial Resistance




European partnership on AMR: One Health Roadmap of Actions: 2025-2032

XACoordinate, Communicate, Collaborate, Capacity-build

X dPhysicians, EU agencies, veterinarians,chemists, public health...

3 focus areas
* Workforce training to build capacity

* Interdisciplinary research




Pharmaceutical Residues in the Environment

& In addition to serving as the ultimate source
for all pharmaceuticals that are prescribed to
— | . patients, manufacturing facilities can leak
/
)\

Drivers:

THE FLOW OF PHARMACEUTICALS

Intefsive Aqua&-agriculture & Antimicrobial demands

make their way into terrestri; Ia d q atic fvironments, they can affect the

drugs directly into the environment.

r of wildlife, including insects, fish, birds, and more.

Aqm;;*:agw‘"ph ar

aceutical & healthcare untreated waste

Wildlife ingest
pharmaceuticals when
feeding in landfills,

=3 . . °
L Atimicrobials
LANDFILL through the body and are excreted

essentially unchanged.

Q% TERES"
\&\% <
. ‘4(\’*
= | v 3 ’j‘f,\/ : A
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«mq_ﬂm, cts.on human, animal, ecosystem health:

.u\\\\;

m\
I\ \/

nogenlc heurotoxic, reproductlve

often pass through sewage treatment plants
and landfill sites, whose products are used to
~__ lrrigate or fertilize agricultural land.

Y

» Vulture mor

In the food chain, with predators accumulating greater hvels
of the drugs than found in the environment.

in India(diclofenac)

LIVESTOCK
EXCREMENT

@Q
N

Pharmaceuticals
administered

to livestock

also enter the
environment.

ters(anti-depressants)

'rdfioff, & Harmful Algal Blooms release
o “-neu,m/h ato;t 1t:xs affecting human and animals
2 SOSTTAY

ider, eating more qui leaving their schools more often.
httDS://www.uszs.zov/special-tODics/Water science- Schoo|/scIence/Dharmaceutica|S-water https://ohbp.org/2023/05/05/pharmaceutical-pollution-and-the-blue-healthcare-revolution-health-europa-article/

Vultures that e Cas:
cont amrul dw hlh
veterinary painkiller diclofenac
suffer acute kidney failure.



https://www.usgs.gov/special-topics/water-science-school/science/pharmaceuticals-water

OH approach: Lessons for Government & Industry

> Begislation to:

~ Wiegulate pharmaceutical waste & strengthen treatment of waste-water to
lcillEmulti-AMR organisms in agri. & aquaculture, human waste in the
envirenment

enfoliceljudicious prescrg/stewardsh nary/human drugs

\ _ 3
® Joint AMR surveillance & share data across H-A-Eisystems

%us?‘y {0) @m]g@. W|@|C|mfch

$ncentives to design environmientally biodegradable [FEU]"A
animals/humans. -

e lnltla to A@n[@ llcen h@@g@@t@ @ﬁ@@@n“ e generic drugsifor patients
- Resealich toldevelo [p) new ugs f@ @@nnmf@@@@ hybr-ld spp.!



Educate on the 4 C’s of OH- towards Interprofessional Collaboration:
Farmers, MDs, pharmacists, ecologists, veterinarians, physicians, chemists.....
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Interprofessional Education (IPE): Paradigm shift to tackle global health

Current & emerging threats Stakeholders

Climatic change: Universities & Interprofessional Education

: Pharmacists
Vector-borne, Zoonoses & Pandemics - :
. . Medicinal chemists
* Food scarcity: Life below and above land
* Extreme heat, air pollution & Water quality
* Natural Disasters
* Loss of biodiversity

AMR

Educators: virologists, parasitologists
* Economists

Public health

Physicians

Veterinarians

* Environmental health

* Government policy-makers
* Lawyers

* Social workers
Mental health-Human —pet bond, green spaces. * Mental health professionals

Translational research: cancer, chronic disease




IPE Working Group

* How do we train future graduates aci
the health professions to collaborate!

* Development of OH-related
competencies using the platform of IF

* “IPE occurs when students from two
more professions learn about, from, a
with each other to enable effective
collaboration and improve health
outcomes.” (WHO). (2010).

® L0\ e
WISCONSIN UNIVERSITY Penn
OF M INNEQNOTA ‘ G

TABLE A6. IPEC CORE COMPETENCIES COMPARISON: VALUES AND ETHICS

IPEC Core Competencies Comparison: 2016 and 2023
VALUES AND ETHICS

Original Code
or Information

Core
Competency
Statement

VE1.

Version 2 (2016) Version 3 (2023)
Work with individuals of other Work with team members to
professions to maintain a climate of maintain a climate of shared
mutual respect and shared values. values, ethical conduct, and mutual
respect.
Place interests of patients and VE1. Promote the values and
populations at center of interests of persons and
interprofessional health care delivery populations in health care delivery,
and population health programs and One Health, and population health
policies, with the goal of promoting initiatives.
health and health equity across the
life span.
‘ " 4 \ (s
» Communication
FOR THE HEALTH OF
PERSONS & POPULATIONS Communicate in a responsive,
CCCCCCCCCCCCCCCCCCCCCCCC .
responsible, respectful, and
/ compassionate manner with team
\ members.
% S > Teams and Teamwork
o )
4 ¢ < \ : Apply values and principles of the
Ap oR P science of teamwork to adapt one’s

own role in a variety of team settings.

https://www.ipecollaborative.org/about-us

AS


https://www.ipecollaborative.org/about-us

International Implications

Novice: List what regulations and requirements are in place for antimicrobial use depending on the
country across humans, animals, and plants and how that may affect trade for animals and plants.
Developing: Discuss the impacts of different regulations in different countries on the use of

National Institute of

1 1 1 1 antimicrobials in humans, animals, and plants.
Antl m |Cr0b|a| RGSlStance Advanced: Recommend clinical practices, educational programs, and surveillance policies for
Researc h an d Ed ucation different countries based on their regulations to identify antimicrobial resistance concerns.

(NIAMRRE)

»>> Antimicrobial Stewardship

Definition and Society

O H AM R: Novice: Define antimicrobial stewardship, including the potential reduction or loss of effectiveness
: of antimicrobials.
Learn I ng OUtCOmeS Developing: Explain how antimicrobial stewardship can address increasing societal concern about
antimicrobial resistance.
Advanced: Describe specific examples of resistance in microorganisms that are commonly found
in humans, animals, and/or plants, and identify stewardship steps that can be implemented.

Use and Need

Novice: Identify common situations where antimicrobials are needed and not needed to address
disease and that describe how risks can vary between species.

Developing: Describe common situations where antimicrobials are needed and not needed to
address disease and that risks can vary between species.

Advanced: Explain the epidemiology and pathogenesis of common situations and diseases where
antimicrobials are needed and not needed, and what factors of the human, animal, or plant being
treated affect the need and benefit of antimicrobial use.




§ AAdoersor.cn

https://olafhajek.com/exhibitions

Conclusion: Future opportunities & needs



Call to Action: Health professionals at the frontier of One Health:

* Promote Interprofessional Education for OH Education
* Engage in Interprofessional Practice:4 C’s to mitigate emerging threats
* Promote Antimicrobial stewardship to mitigate AMR

* Drive OH-framed Policy for optimal health of all spp. & our shared planet



If you want to.go fast, go alone.
If you want to go-far, go together.
-African Proverh




Appreciation:Prof. Costi,OH Initiative, Audience, Dr. Chen,Pandora Rose.

One Health
initiative W v o T
(7 ol il "m,,“, H o —,m L g il “w;‘, b/ ( I ‘ ( \‘ "
https://onehealthinitiative.com/

Funded by
the European Union

Laura H. Kahn

Pandora Rose, University of Florida

L L

Thomas P. Monath Helena J. Chapman Richard Seifman


https://onehealthinitiative.com/
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