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The One Health Concept:
An integrative approach to understanding,
preventing, and controlling infectious diseases
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Antibiotic resistance: World on cusp of
‘post-antibiotic era’
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Global Examples of Emerging and
Re-Emerging Infectious Diseases
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West African Ebola epidemic, 2013-2016

Scientific insights from many disciplines were
integrated

« Epidemiology and modelling
« triggered the international response and guided where response efforts were directed

* Virology, engineering and clinical science
 helped reduce deaths and transmission in and from hospitals and treatment centres

» Social sciences
» were key to reducing deaths from funerals and in the community

* Diagnostic and operational research
* made the response more efficient

 Immunology and vaccine research
 contributed to the final stages of the epidemic and will help prevent future epidemics

Whitty CIM. Phil Trans R Soc B 2017; 372: 20160293
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The One Health Concept

“One Health is dedicated to improving the lives of all
species—human and animal—through the integration of
human medicine, veterinary medicine and environmental
science.”

One Health
initiative =

o 3

Source: www.onehealththiniative.com
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SARS Coronavirus

Tota! cases 8,439
Total deaths 812
Number still sick 200
Figures as at 3 July
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oo Organisations Working on ‘One Health’

» World Health Organization (WHO)

» Food and Agriculture Organization (FAO)

» World Organization for Animal Health (OIE)
* One Health Initiative

» US Centers for Disease Control

* One Health Platform

 EcoHealth Alliance

otago.ac.nz/infectious-disease
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One Health EcoHealth

« Aims to improve health and « Aims to improve the health of
well-being through the people, animals and
prevention of risks and the ecosystems to address
mitigation of effects of crises complex challenges facing
that originate at the interface our Planet.

between humans, animals « Emphasises understanding of

and environments. social and ecological systems
* Promotes coordinated, and drivers of social

collaborative, cross-sectoral, determinants of health and

and ‘whole-of-society’ ecosystem changes

approaches to health holistically.

hazards.
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Zoonoses

“Infections of animals that are naturally transmitted to
humans”

otago.ac.nz/infectious-disease
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Notifiable Infectious Diseases Under the Health Act 1956
Section A — Infectious Diseases Notifiable to a Medical Officer of Health and Local Authority

Acute gastroenteritis ** Campylobacteriosis

Cholera Cryptosporidiosis

Giardiasis Hepatitis A

Legionellosis Listeriosis
Meningoencephalitis — primary amoebic Salmonellosis

Shigellosis Typhoid and paratyphoid fever

Yersiniosis
Section B — Infectious Diseases Notifiable to Medical Officer of Health

Acquired Immunodeficiency Syndrome Anthrax
Arboviral diseases Brucellosis

Creutzfeldt-Jakob disease and other spongiform encephalopathies Cronobacter species

Diphtheria Haemophilus influenzae b
Hepatitis B
Hepatitis (viral) not otherwise specified Hepatitis C
Hydatid disease Highly Pathogenic Avian Influenza (including HPAIL
subtype H5SNT)

Invasive pneumococcal disease Leprosy ZoonOtlc d |Seases are

Leptospirosis Malaria high”ghted |n ye”ow
Measles Middle East Respiratory Syndrome

Mumps Neisseria meningitidis invasive disease

Non-seasonal influenza (capable of being transmitted between human beings) Pertussis

Plague Poliomyelitis
Q fever Rabies and other lyssaviruses
Rheumatic fever Rickettsial diseases

Rubella Severe Acute Respiratory Syndrome (SARS)

Tetanus Verotoxin-p ing or Shiga toxi
Escherichia coli

Viral haemorrhagic fevers Yellow fever

Diseases Notifiable to Medical Officer of Health (Other than Notifiable Infectious Diseases)
Notifiable to the Medical Officer of Health

Cysticercosis

Decompression sickness

Lead absorption equal to or in excess of 0.48u mol/I (10pg/dl)***
Poisoning arising from chemical contamination of the environment
Taeniasis

Trichinosis

Notifiable Diseases Under Tuberculosis Act 1948
Notifiable to the Medical Officer of Health

Tuberculosis (all forms)

otago.ac.nz/infectious-disease
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The Havelock North incident
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>5000 people affected
Campylobacter was the predominant cause
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ANTIBIOTICS

ANTIBIOTIC RESISTANCE ™,

Antibiotic resistance happens when bacteria change and become resistant
to the antibiotics used to treat the infections they cause.

Over-prescribing Patients not finishing Over-use of antibiotics in
of antibiotics their treatment livestock and fish farming

-

Poor infection control Lack of hygiene and poor Lack of new antibiotics
in hospitals and clinics sanitation being developed

%%

www.who.int/drugresistance %\ World _Hea_lth
AntibioticResistance Organization




Healthcares——F— Chronic, non-communicable = 3
Nutritional
- ..__ composition _

Development
of alternatives oos:s T -

urden =

to AM Public of diet
of illness o
demand for Y AL 1‘
alternatives Population )
to AM vulnerabilities —— ~
\
Changing gut of other
microflora (non-meat/
- egg) foods
Retail cost ~
% AM use in other of meat/
Resistance via hea 3 €ggs Retail
Cofripo ?‘e n?: 40;:;?23:? Resistant ~ availability
ki people, widife) opan of
, Wi i i %
Mfactone Exposure to resistance meat/eggs
in imported products in Canada
AM use in non-animal

agriculture (e.g. crops,

AM use in
ethanol production)

companion
animals
wildlife (e.g.
baiting)

|
I
]
I
I
[

Amount of
domestic
Viability of

Resistance in food,

Resistance entering the wider environment
(e.g. manure, run-off, wastewater)

Resistance in food- /
producing animals \\\‘\\ L
/ \ : : product in the
Canadian market Canadian meat
production

(Terrestrial) Feed
On-farm AM ——J‘effi:ifmcy
- ma;irtlge w(eoight Population demand
for product :
\ Number of units
Majowicz et al. BMC Res

~« (e.g. kg, L) set
Notes (2018) 11:170

Animal density by quota

On-fann production
level (e.g. kg, L)

promotion
Conventional productions systems
\ Producer N
Market price per production
animals/eggs at higher

profitability
Use for ‘\ unit (e.g. kg, L)
risk for infection

(e.g. post )
castration, preventive
de-horning) purposes
i i Cost per unit (e.g. kg, L)
Animals/eggs arriving
from a distance set by quota

Treatment
post-procedure Restocking with

International trade

Non-AM infection control
agreements

(e.g. vaccination, isolation)

Good farm
hygiene  ¥————— standards and
practices targets




3{ OTAGO

[7 e Whare Wamanga 0 Otago
":‘.‘L'-“‘ NEW ZEALAND

One Health

AOTEAROA

An integrative approach to understanding,
preventing, and controlling infectious disease

?}:{ OTAGo

Y e Winres Wanangs o
B0 NEW 2R AT A NS

otago.ac.nz/infectious-disease

3¢ MASSEY
“8J7 UNIVERSITY

WL TE KUNENGA KI POREHUROA

UNIVERSITY OF NEW ZEALAND




One Health .
AOTEAROA .=

ol

£

M.
J

FS

Professor David
Murdoch

Co-director

Professor David Murdoch is Dean

of the University of Otago,

Associate Professor
Jackie Benschop

Management Group

Associate Professor Jackie

Benschop is an epidemiologist

Dr James Ussher
Management Group
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Professor Nigel French
Co-director

Professor Nigel French is Director

of the New Zealand Food Safety

Dr Rob Lake

Management Group

Dr Rob Lake is the Manager of the
Risk, Response, and Social Systems
Group of the Environmental
Science Business Group at ESR.

Based in Christchurch, ...

( READ MORE )

OUR PEOPLE NEWS & EVENTS

Associate Professor
Patricia Priest
Management Group

Associate Professor Patricia Priest

works in the Department of

Professor lain Lamont

Management Group

Professor lain Lamont is based at
the Department of Biochemistry of
the University of Otago in
Dunedin. He is originally from

Scotland but aftera...

READ MORE
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Professor Michael
Baker

Management Group

Michael Baker is a public health

physician and professor in the

Alice Milnes

Centre Coordinator

Alice Milnes is the One Health
Aotearoa Centre Co-ordinator. As
the Centre Coordinator, Alice
manages the organisation of our
annual symposium, maintains the

content for ...

READ MORE
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4th Symposium =

Bringing together infectious diseases scientists and professionals
from the fields of human, animal and environmental health

12-13 December 2018

Nordmeyer Theatre
University of Otago, Wellington

Antimicrobial resistance | One Health science & policy
Emerging infectious diseases | One Health economics
Mahinga kai & Matauranga Maori | Food safety & security
Water quality | Infectious diseases & inequality

REGISTER NOW AT:
onehealth.org.nz

EARLY BIRD REGISTRATION CLOSES 14 SEPTEMBER
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