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Goals

e Define One Health

 Discuss 3 Hot Topics in One Health

— Emerging pathogens, challenges associated with
climate change

— Food safety and security
— Antimicrobial stewardship
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ONE HEALTH

ONE HEALTH
“One Health seeks to

At promote, improve, and
Disease defend the health and well
being of all species by

enhancing cooperation and
One . .
uman Dllaboration between

Health Disease

Environment
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Hippocrates recognized that environmental factors can impact human
health in his 400 B.C. text "On Airs, Waters, and Places” where he
discussed the likelihood of a causal connection between a place, including
Its climate, season, water, and food, and the people “born into it”.

German physician and pathologist Rudolf Virchow coined the then
unpopular term "zoonosis* in the mid-1800s, stating "...between animal
and human medicine there are no dividing lines — nor should there be".

In 1947, veterinarian James H. Steele furthered the concept in the U.S. by
establishing the field of veterinary public health at the CDC.

The phrase "One Medicine" was developed and promoted by Calvin W.
Schwabe, a veterinary epidemiologist and parasitologist , in his 1984
textbook "Veterinary Medicine and Human Health".
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e 2007-2008: AVMA and AMA both passed
resolutions to bring human and animal medicine
communities together, recognizing the important
One Health contributions of both disciplines.

» Joined with APHA to create the One Health
Commission (OHC).

— To improve health outcomes and well-being of humans,
animals and plants and to promote environmental
resilience through a collaborative, global One Health
approach.

e Sounds good...now what?

e OHC created the One Health Initiative Task Force.

— Created recommendations for advancing and realizing the
One Health concept.
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One Health Goals

1.Connect - One Health Stakeholders
2.Create - Strategic Networks / Partnerships
3.Educate — Professionals and the public about One Health
Issues to support a paradigm shift in information sharing, active
health interventions, collaborations, and demonstration
projects

Desired Outcomes Across Disciplines
1.Increased Interdisciplinary Programs / Teams
2.Increased Information Sharing / Networking
3.Improved Disease Prevention / Interventions
4.lmproved Approaches to Therapy
5.Improved Public Health

6.Improved Environmental and Plant Health
7.More focused research on One Health issues
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One H?al_th Search
Commission World Health Through Collaboratio:

WHY ONE HEALTH? SPONSORS ONE HEALTH NEWS COMMISSION NEWS EVENTS/CALENDAR RESOURCES

more »

One Health Hot Topics

——

Ui

o a ==
Sponsors STUDENT One Health Initiatives 09/09/15 A ==** HOT TOPICS
Become a sponsor of the One Health STUDENT Listserv Sign-up 9 o WHO report urging action on Neglected

Over 1000 Member Organizations / Institutions financially
support the One Health Commission's work to ‘Connect, Create,

Educate' https://www.onehealthcommission.org/
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7. b
One Health
initiative

 |n 2008 the One Health Initiative, not to be confused with
the One Health Initiative Task Force of the OHC, formed.

e Probono group, 5 individuals (MDs, DVMs, PhD)

« Created a One Health news feed which serves as a global
repository for all news and information pertaining to One
Health. (NYT of OH topics)

e Collaborate with the OHC

http://onehealthinitiative.com/about.php
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Realization of concept is slow-going, but gaining traction!

Many federal agencies have created One Health
Offices and Missions

CDC Home

Centers for Disease Control and Prevention

CDC 24/7: Saving Lives. Profecting People.™

— USDA |Veterinary Services
Division of High-Consequence Pathogens and Pathology (DHCPP) :/- )
=== 2015 Project

NCEZID * DHCPP * One Health Office
One Health

Strategic Direction

Office of the Director n u

One Health Offi
One Health Office (OHO) Mission Statement

PMission Statement

Prion and Public Health The mission of the One Health Office is to facilitate, sponsor and coordinate rese]
' activities that seek to attain optimal health for people and animals through an in|
considering the interrelatedness among humans, animals, and the environment

Bacterial Special

Pat Branch carrying out its mission, OHO:

ﬁ\fﬂﬂtﬂ'\fiﬁl Diseases 1. Serves as the agency focal point and provides the programmatic home fo
Bﬁam:h - - Activities;

-in T —" : 2. Builds and organizes a portfolio of One Health activities, plans, and accon|
vﬁ%ﬂ;ﬂﬁ sea‘;aes/ the efforts to promote and accomplish the activities through NCEZID and

partnerships;

‘ Brz »f“"“,--"“" RablES . Builds partnerships and facilitates collaboration both within and external to CDC;

- B mres : . Manages and allocates NCEZID extra-budgetary resources from DOS/USAID, DOD/BTEP,
\é‘:;liipmal et : NCEH/Climate Change, and others as appropriate;

. Facilitates the exchange of information and enhances communication across disciplines by
sponsoring visiting scientists and fellows, lectures, and meetings.
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State-based One Health Efforts

* One Health groups established in most states
— Multidisciplinary approach to local issues

 Difficult to step outside of our silos!

« Regional efforts A~ -

o Enhancing multi-species surveillance and data e N
systems

0 Addressing antimicrobial stewardship

o Coccidioides immitis workgroup

0 hool fa obal Animal Health (W

In 9/2015 the
was established to examine One Health
Issues in Idaho!
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Zoonotic pathogens cause more than 2 billion illness and
2 million deaths per year globally.

Emerging and Reemerging infections -
70% vector-borne or zoonotic
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Since 1980, more than 87 new zoonotic and/or vector-borne
diseases have emerged!
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Zoonotic Disease Emergence/Reemergence

Contributing Factors

e Global travel (humans, animals, microbes)
« Economic development and expanding land use (deforestation)
« Trade and transportation (legal?)
* Microbial adaptation
 Injudicious use of antibiotics
e Changes in host susceptibility
« Climate change/vectors
e Cultural practices
Changes in human and animal population
densities
Poverty, social inequity, famine, conflict
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The One Health paradigm for global health
recognizes that most new human infectious
diseases will emerge from animal reservoirs
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Human Health Survelllance

Varied local, state and federal (CDC) surveillance efforts occur
to identify zoonotic disease cases and clusters in people:

— Standard reporting by healthcare providers
— Laboratory surveillance, reporting
— Public health investigation, exposure histories

— Heightened passive surveillance in the absence of local
disease transmission (Ebola and Zika)

Information from external partners can compliment public
health survelillance:

— Reporting by partners in veterinary and wildlife professions
(cases, morbidity and mortality events)

— Reporting of environmental disruptions by environmental
partners (flooding, problems with water systems, food
recalls) suggesting an increased risk for disease

y . N . IDAHO DEPARTMENT OF HEALTH & WELFARE
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Focus on Early Warning
How do we know about zoonotic
disease events in animal species?
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Zoonotic disease risks exist from rain forests to ponderosa
forests

— Often pathogens exist in complex life cycles; sometimes
poorly understood

— Examples of animal reservoirs of PH importance:
» Palm Civets and SARS
 Bats and rabies
» Wild waterfowl and avian (novel) influenza
» Ground squirrels and plague
— Spill-over events, although rare, can be significant

— Investigations involve public health and state and federal
(or international) wildlife partners

< & . . IDAHO DEPARTMENT OF HEALTH & WELFARE
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Wildlife Survelllance
One Health Challenges

« Wildlife surveillance partners:

— Good partners with Al, rabies, plague,
and WNV
» USGS National Wildlife Health Center
» USDA Wildlife Services (FLYWAY surv)
* |daho Department of Fish and Game

 Some efforts exist to address the wildlife-
human connection (2006 document)

« Gaps in zoonotic surveillance abound: e R
— International challenges, illegal wildlife trade Disbase Emergence and RS

The Wildlife-Human Conpe
74 / '

— Mission (focused less on zoonotic disease):
» Wildlife diseases
* Mortality events

http://www.nwhc.usgs.gov/publications/disease
emergence/
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USDA Agriculture Animal
sl /oonotic Disease Reservoirs

e Ag Animals:
— Economic importance: cattle, dairy, swine, sheep, goats, domestic poultry
— Produce food, food products, skins, by-products, sometimes companions
e Reportable disease list:

— Focus on diseases that are economically important to agriculture
(domestic and FAD)

— Program Diseases: Bovine TB, Brucella
* Responsible agencies:
— USDA-APHIS-Veterinary Services
— ldaho State Department of Agriculture
 Division of Animal Industries
e Milk Program

y B B\.  IDAHO DEPARTMENT OF HEALTH & WELFARE
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Agriculture Surveillance
One Health Challenges

— Mission is ‘stamping out’ Ag diseases and economic stability, less
about public health implications (although that is evolving)

— Silent carriage for some zoonotic pathogens (STEC), not a priority for
animal medicine

— Infrequent testing, financial concerns, culling options
— Many zoonotic diseases are not reportable to Ag, gap

 Confidentiality concerns
» USDA One Health Coordinating Office working on this ™ TT ¥
» USDA-CDC liaison works on shared mission

gl D OVODEPARTMENT OF HEATH 8 WELFARE
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Companion Animals
Zoonotic Disease Reservoirs

 Primarily kept for social benefit (i.e., companionship, showing) or utilitarian
purposes (i.e., hunting, military, or police activity; support for blind or deaf
persons; guarding; and herding)

» Arthropods, caged birds, cats, chinchillas, dogs, ferrets, fish, guinea pigs,
hamsters, horses, mice, poultry, rabbits, rats, and reptiles.

» Dogs and cats are very popular!

Dogs Cats Birds Horses
Percent of households owning: 36.50% 30.40% 3.10% 1.50%
Number of households owning 43,346,000 36,117,000 3,671,000 1,780,000

Average number owned per household 1.6 2.1 2.3 2.7

Total number in United States 69,926,000 74,059,000 8,300,000 4,856,000
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Companion Animals
One Health Challenges

» Direct sources, intermediate hosts between wildlife reservoirs and
humans, or as sentinel or proxy species for emerging disease surveillance

» Often treated like family members, close contact in the home

e Largest GAP in surveillance; NO national agency systematically tracking
companion animal diseases (zoonotic or otherwise). Rabies is the
exception




e Climate affects the distribution and
abundance of vectors, reservoir hosts,
and pathogens

« Variables (temp and rainfall) affect
transmission efficiency by impacting
vector-pathogen physiology, host
Interaction, and survival

« Climate change results in changes in
incidence and distribution of
environmentally-associated diseases

* Perturbations (weather events [acute
and chronic]) can drive disease outbreaks
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Vector-borne Disease
One Health Challenges

* Viremic travelers could create local foci of transmission if
competent vectors exist outside normal reservoir host

range
 Climate influence on vector lifecycles in new

ecosystems could have surprising public health
iImpacts

« Documenting geographic expansion of vectors
hard

— Environmental partners working on vector
surveillance and control

— Existing infrastructure may not support surveillance
efforts

» Recent Ztka monies will help

y - - s IDAHO DEPS«Q".'E!\Tgf “E-ELTI*:&;'-EEF&Q% )
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Example: Distribution of Zika, Dengue, CHIK Vectors

— Exotic Aedes (aegypti and albopictus): extent of their US distribution was
not clear until Zika stimulated renewed interest in mapping geographic
boundaries in 2016. Updated maps show broader boundaries than
initially known, expansion still under scrutiny.

— Challenges to northerly states: one time introductions of exotic Aedes
with tires and lucky bamboo die in cold climates, but could be important
temporary vectors when viremic travelers are present.

Ae. albopictus occurrence records, 1995-2016

Ae. aegypti occurrence records, 1995-2016




Animal and Vector Surveillance
One Health Challenges

Common themes across animal type surveillance

Silent carriage

Early warning opportunities missed.
» Cross-discipline data sharing obstacles, voluntary reporting challenges

Missed opportunities with illegal trade (domestic and
International) and distribution (pets, products)

Different agency missions, poor understanding of their
contribution to other agency missions

Challenges encountered with joint outbreak investigations
Lack of laboratory testing options in some species/some agents
Poorly understood science for some emerging pathogens

Multifaceted effects of climate change and role of existing and
Imported vectors

7/30/2016 N



2.Food Safety and Security

The health of humans, animals, and crops plays
a pivotal role in ensuring the safety of the
world’s food supply.

% . N - IDAHO DEPARTMENT OF HEALTH & WELFARE
7/30/2016 I DIVISION OF PUBLIC HEALTH



Food Safety and Security, cont’d

Over the past century the distance between “farm”
and “table” has gone global

The Food Production Chain

Changes in livestock
feeding/ crop
production practices,
harvesting, processing,
and handling can
introduce new routes
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Major One Health Food Safety Challenges

Globalization of Food Production and Distribution

A single contamination incident can
have amplified health and economic
Impacts across the globe.

e FDA:In 2010, the United States
imported an estimated 10% to 15%
of all food consumed by U.S.
households, including more than
75% of the fresh fruits and

U.5. AGRICULTURAL AND SEAFOOD IMPORTS, 2006
1 Millions of U, dollars

Total U.5. Imports: $78,475 million
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Ingredients in a single meal often combine ingredients from local and global sources.
The well-traveled salad’s 10 ingredients originate in more than 37 countries and
typically meat travels over 1000 miles from farm to table (FDA)!

e o i gy P me g CROUTONS

Carads Chile. Diormanican W
- s Frasce Iela, Masica
Repubie Memcs, Pasy, USA Parreranas Prisnd Foasa

: ﬁ The Well-Traveled Salad. P
I Do You Know Where Your Food Has Been? -

1 As consumers, many of us fai 1o recogne that even our ? e
r domastic and local food supples are part of a global nat-
CUCUMBERS work. The daily activity of consuming food directly brks our .4
Caracia, Hondus, ndia health &3 humans 10 the health of crops and produce. food - TOMATCES

W, Span USA 3 is, and the wrants in which they are produced. Carada, Dormrvess Saculsic

— =

=t
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* Increasing global need for protein, less than ideal husbandry practices to
meet the high demand

» Growing public appetite for fresh, unprocessed foods (produce, raw
dairy), some lacking HACCP plans

* Microbial adaptation and emerging pathogens in foods

» Integration and consolidation of agricultural practices and centralization
of food processing in giant farming conglomerates (US and abroad)

— 73% of U.S. spinach comes from one small region of S. California

— The 4 largest slaughter companies control 56% of broilers and 84% of
beef

— Peanut Corporation of America produced Salmonella Typhimurium-
contaminated peanut butter in one facility, distributed nationwide
and integrated their product into secondary products leading to 700
human cases in 46 states.
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Food Safety Modernization Act (2011)

m Covtrames Mam/ch infedmation
LR T

» Addressing some gaps

e FSMA: creation of a new food safety FOOd B'll.l. Aims to
system in the U.S. ImpI'OVe Safety

» Broad prevention mandate and
accountability, including development of s e

new HACCP standards for various food v S
commodities (applies to domestic and i et
imported foods) b e

Emphasizes One Health farm-to-table

There is currently no single organization
responsible for coordinating all food
surveillance data (USDA, FDA, NARMS,
CDC)

-----
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Institute of Medicine held a
workshop in 2012 addressing
the Improvement of Food
Safety Through a One Health
Approach.

Food safety is an ongoing One

IMPROVING FOOD SAFETY
THROUGH AONE HEALTH APPROACH

INSTITUTE OF MEDICINE WORKSHOP SUMMARY

OF IHE NATIONAL ACADEMES
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3. Antimicrobial Stewardship
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ANTIMICROBIAL RESISTANCE

CDC: Each year in the United States, at least 2 million
people become infected with bacteria that are resistant to
antibiotics and at least 23,000 people die each year as a
direct result of these infections.

« Antimicrobial resistance is a complex, multifaceted, urgent

7/30/2016

global health problem.

Emergence of multi-drug resistant organisms (MDROs)
evoke concerns about a post-antibiotic era
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Commercialization and first detection of resistant bacteria , by class
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The number of new
and approved has
steadily decreased in
the past three decades,
leaving fewer options to
treat resistant bactena.

Number of Anbibacterial New Drug Application (NDA)
Approvals vs. Year Intervals®

20

15

10

S I

ot II-_

$0-1584 19951509 19901954 1995-1999 20002004 D2OOS-2009 1O10-2002

Number of antibacterial drug NDA approvals

Year interval
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Dt cowrtumny of FOE & Camter e Drag Evshaston wnd Fememech JERL.
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Complex One Health Problem
Multifaceted Influences

EPIDEMIOLOGY
OF
ANTIMICROBIAL
RESISTANCE
g
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e Landmark report from CDC
In 2013 sounded alarm
bells on the top drug
resistant threats to human
health. (e.g., CRE, r-N.
gonorrhea, C. difficile,
MRSA, VRE, MDR/XDR TB)

» GCives a first-ever snapshot
of the burden and threats
posed by the antibiotic-
resistant pathogens having
the most impact on human
health.

A ¥ N
http://www.cdc.gov/drugresistance/threat-report-2013/
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FOUR CORE ACTIONS

Prevent infections and the
spread of resistance

Track resistant bacteria
Improve use of antibiotics

Promote the development of
new antibiotics and
diagnostic tests for resistant
bacteria

2 0 . IDAHO DEPARTMENT OF HEALTH & WELFARE
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2014 Executive Order

The White House |
Office of the Press Secretary [lﬂE'.“".-“”!T"Eﬂ!”ﬂM“ + |

For immediate Release September 18, 2014

Executive Order -- Combating Antibiotic-Resistant Bacteria

EXECUTIVE ORDER
COMBATING ANTIBIOTIC-RESISTANT BACTERIA

By the authority vested in me as President by the Constitution and the laws of the United States of America, |
hereby order follows:

B IDAHO DEPARTMENT OF HEALTH & WELFARE
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e 2015 National Action @

Plan for CARB was
released NATIONAL ACTION
: PLAN FOR COMBATING
e Addresses various ANTIBIOTIC-RESISTANT
areas relevant to BACTERIA
AMR, including

stewardship

e Strengthen national
One-Health

MARCH 2015

B\.  IDAHO DEPARTMENT OF HEALTH & WELFARE
DIVISION OF PUBLIC HEALTH



Human Stewardship Efforts
[ Core Elements of CDC Hospital
Recommendations

e Leadership support

e Accountability

e Drug expertise

e Actions to support optimal antibiotic use

e Tracking: Monitoring Prescribing Use and
Resistance

e Reporting information to staff on
Improving use and resistance

e Education
e Community stewardship efforts as well

http://www.cdc.gov/getsmart/healthcare/pdfs/checklist.pdf
7/30/2016 ﬂn DIVISION OF PUBLIC HEALTT




CARB: Animal Stewardship Efforts

« USDA’s National Action Plan
and National Animal Health
Monitoring Studies (NAHMS)
programs

 AVMA antimicrobial
stewardship task force for
companion animal medical
practice e NI b
 FDA ‘s 2016 Veterinary Feed |
Directive: Efforts underway to
protect the nations food supply

- . AHO DEPARTMENT OF HEALTH & WELFARE
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Antimicrobial Drugs Approved for Use in Food-Producing
Animals: 2009 Sales and Distribution Data Reported by

Drug Class

% of
drug class Kilograms pounds total
FOOD-ANIMAL USE
aminoglycosides 339,678 748,862 2%
cephalosparins 41,328 91,113 0%
lonophaores 3,740,627 8,246,671 23%
lincosamides 115,837 255,377 1%
macrolldes 861,985 1,900,352 5%
penicllins 610,514 1,345,953 4%
sulfas 517,873 1,141,715 3%
tetracyline 4,611,892 10,167,481 2B%:
MIR 2,227,366 4,910,501 14%
sub-total 13,067,100 28,808,024 79.8%
HUMAN MED USE 3,300,000 7,275,255 20.2%
TOTAL 16,367,100 36,083,279 100%

Source: FDA

DIVISION OF PUBLIC HEALTH
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FDA Veterinary Feed Directive

Exciting stewardship activity happening in the
U.S. starting January 1, 2017!

VED: fundamental change in how “medically
important (human) antibiotics” can be legally
used in feed or water for food-producing
animals- changes that are critical to ensure
these drugs are used judiciously and only
when appropriate for specific animal health
purposes.




Antimicrobial Stewardship
One Health Challenges

* Provider education about judicious use (MD, DO,
DVM, DDS)

» Combating pressure from clients (human and
veterinary) to over-prescribe, client education

* Overcoming nosocomial opportunities
* Implementation of VFD (huge), push-back

» Establishing metrics to measure value Iin
stewardship efforts (human and animal)

* Ongoing research into new antimicrobials and
alternative therapeutic approaches

7/30/2016 T



ONE HEALTH IN ACTION

» No single sector of society nor professional discipline has enough
knowledge or resources to effectively manage all risks associated with
emergence or resurgence of infectious diseases.

* No nation alone is able to reverse patterns of extinction and habitat loss
that undermine the health of the world’s people and animals.

e Today’s threats of EID’s and tomorrows problems of new pandemics and
Ineffective antibiotics cannot be managed with yesterdays solutions.

» The scale of problems requires interdisciplinary collaboration and
communication and requires we move beyond the confines of our own
disciplines, professions, and mindsets and explore new organizational
models of “Team Science”.

King L. 2014. Combating the Triple Threat: The Need for a One Health Approach, p 3-15. In Atlas R, Maloy S (ed), One Health. ASM Press,
Washington, DC. doi: 10.1128/microbiolspec.OH-0012-2012



e One Health is important to healthcare providers in
ldaho.

* 49% of reportable infectious diseases are zoonotic,
risk factors are often unknown!

» Top 5 zoonotic diseases are enteric (2010 — 2015,
annual average):

7/30/2016

Campylobacter: 304 (range 235 - 409)

Salmonella: 223 (range 134 - 588)

Giardia: 166 (range 137 - 215)

Cryptosporidiosis: 138 (range 95 - 267)

STEC: 115 (non-0157=80, range 30 - 61, 0157=44, range 66 - 96)

< : g DAHO DEPARTMENT OF HEALTH & WELFARE
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ldaho One Health Consortium

* One Health challenges are everywhere.

 Management of One Health situations
require multidisciplinary input and
collaboration.

e |n 9/2015 the Idaho One Health Consortium
was established by IDHW and partners!
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ldaho One Health Consortium
Focus Areas

 Focus on education:

— Creating partnerships (Ag, PH, human health, DEQ, university)
— Stepping outside the silo and focusing on topics (3 meetings so far)
— Learning a new ‘language’, mission
e Focus on global issues affecting Idaho:
— Antimicrobial stewardship
— Cross-species data-sharing challenges

Focus on areas that have historically proven problematic in Idaho:

— Joint outbreak investigations with animal mortality events (zoonotic)
and exposed humans (no human illness)

— Human clusters pointing to contaminated foods (raw milk) or large
animal species (cattle) (not necessarily any ill animals)

— Joint communication and ‘safe’ data sharing practices

- .
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OHC Progress

Workgroups forming around identified areas of need for Idaho:

Foodborne pathogens are common: Workgroup to improve joint
outbreak investigations involving raw and pasteurized milk products
(IDHW, ISDA, PHD)

Emerging pathogens: Improving multidisciplinary approach to zoonotic
disease outbreak investigations by outlining cross-agency
collaboration practices (IDHW, USDA, ISDA, IDFG)

Antimicrobial stewardship: State recently hired a HAI program
manager who is working with healthcare systems on antimicrobial
stewardship issues. OHC planning an antimicrobial stewardship work
group to focus on the adoption of the VFD in Idaho

Climate change: Expanding vector surveillance efforts for exotic Aedes
species

Participated in [IVMA One Health Conference held in Pocatello this
summer
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Call to Action

— Are you Iinterested in a One Health conference?

— Expanding participation, working on statewide
videoconferencing and a web repository for past
ppt presentations!
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Thank you

Contact information:

Leslie Tengelsen, PhD, DVM

State Public Health Veterinarian
Zoonotic, food-borne, vector-borne
disease surveillance

Division of Public Health
ldaho Department of Health and Welfare

Boise, ID 83720
208-334-5941
tengelse@dhw.idaho.gov




Extra slides




2016 Idaho OH Highlights...

* Plague epizootic (6 cats)
« Canine brucellosis (B. canis) epizootic in multiple households

e FAD investigation into suspected avian influenza outbreak in a
backyard chicken flock

« Suspected tularemia in person handling escaped domestic
rabbits

« Bats swooping in on rafters on the Middle Fork of the Salmon

e Improving cross-species zoonotic disease surveillance is an
ldaho OHC, NASPHYV, and USDA area of focus.
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e Regarding emerging pathogens:
— Unclear the impact, multifactorial, complex

— CDC will likely fund specific mosquito traps to collect
exotic Aedes species in ldaho

— Consider new environmental approaches to integrated
pest management if Aedes are detected

o Considering expanding human reportable disease list to
Include all arboviral diseases.

* |daho One Health Consortium includes environmental
health professionals that can bring their views to
zoonotic disease discussions.



One Health Convergence
Model for Emergence
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