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• The opinions I express in this talk do not necessarily reflect the 

official policies or views of Public Health Ontario, nor of the 

multiple institutions and organizations mentioned during this talk.



Objectives

By the end of this session, participants will be able to:

• Describe the One Health approach and its key concepts.

• Discuss the interdependence between people, other animal species, and 
environmental health under the One Health approach.

• Understand the importance and relevance of using the One Health 
approach to address health challenges affecting people, other animal 
species, and the environment.



Outline 

1. What is One Health (OH)?

2. Examples of collaborative, multisectoral, and trans-disciplinary

OH projects, activities, and initiatives.

3. Final reflection / take home message.



1. What is One Health (OH)?

Previous OH definition: 

e Health is the collaborative effort of multiple health science professions, together with their relate
ciplines and institutions – working locally, nationally, and globally – to attain optimal health for peopl

domestic animals, wildlife, plants, and our environment.

https://www.onehealthcommission.org/en/why_one_health/what_is_one_health/

Subsequent OH definition: 

One Health is a collaborative, multisectoral, and trans-disciplinary approach - working at local, 

regional, national, and global levels –

to achieve optimal health and well-being outcomes recognizing the 

interconnections

between people, animals, plants and their shared environment.

On d 
dis e, 

https://www.onehealthcommission.org/en/why_one_health/what_is_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 sustainable development.

Dec 1st, 2021 

One Health High Level Expert Panel 

(OHHLEP)



2. Examples of 

collaborative, multisectoral, and 

trans-disciplinary OH projects, activities, and 

initiatives.



Tuberculosis (TB) in Humans

SCAD, n.d.

Primarily caused by Mycobacterium tuberculosis (M. tb)

TB is a disease of poverty, and 
economic distress, vulnerability, marginalization, stigma and discrimination are 

often faced by people affected by TB. 

TB can affect anyone anywhere, but:

WHO TB Report 2020



About one-quarter of the world's population has a TB infection, which means people have been 
infected by TB bacteria but are not (yet) ill with the disease and cannot transmit it.

People infected with TB bacteria have a 5–15% lifetime risk of falling ill with TB.

Those with compromised immune systems, such as people living with HIV, malnutrition or 
diabetes, or people who use tobacco, have a higher risk of falling ill.

WHO TB Report 2020





WHO TB Report 2021



M. tuberculosis complex
• Mycobacterium tuberculosis
• Mycobacterium bovis
• Mycobacterium africanum
• Mycobacterium microti
• Mycobacterium caprae
• Mycobacteriym orygis
• Mycobacterium canettii
• Mycobacterium pinnipedii
• Mycobacterium mungi



TB Vaccine (BCG: Bacille Calmette-Guerin)



Source: Dr. Olea-Popelka



Bovine tuberculosis
Mycobacterium bovis (M. bovis)

Source: Dr. Olea-Popelka

Source: Dr. Olea-Popelka

• Gram positive rods
• Non-spore forming
• Contain a high lipid 

content
• Mycobacterium spp. 

• Slow growing acid-fast bacteria requires 
15 - 20 hours/generation

• Aerobic

• Do not grow in solid caseous material 
but can survive

(Source: CDC)

(Courtesy of Dr. Adrian Muwonge, Uganda)



Modes of transmission/infection

• Airborne 

• Ingestion - milk-borne

• Congenital, or sexually 

transmitted

Source: Dr. Olea-Popelka



Advanced stages of TB in cattle

(Courtesy of Dr. Hill)(Courtesy of Dr. Hill)



Pathology

• Bovine tuberculosis
Typical granulomatous lesions

Source: CDC Courtesy of Dr. Bob Meyer, USDA Courtesy of CVERA, UCD, Dublin

Source: Dr. Olea-Popelka Source: Dr. Olea-Popelka Courtesy of Kruger National Park, South Africa



Host susceptibility

• The main reservoir of M. bovis is cattle

 Most warm-blooded vertebrates, including humans, 

can be infected and progress to TB (disease)

Photos Source: Dr. Olea-Popelka



June 17th 2016



Dr. Michele Miller Dr. Peter Buss  

October 1st, 2016
Male, African Elephant, ~45 years old

Laboratory findings

ChembioVetTBDPP assay:

Antibodies present to:

- ESAT6/CFP10 (strong positive; T2)
- MPB70 (weak positive; T1). 

Source: Dr. Michele Miller





Photo: Janine MeuffelsPhoto: USAID

Victoria Falls, 
Zimbabwe

M. tb M. bovis M. mungi

Multi-species approach for TB







Zoonotic tuberculosis caused by 
Mycobacterium bovis in humans.



Zoonotic Tuberculosis (TB) Challenge



ZTB Challenge

1.4% is the generally 

perceived estimate for 

the proportion of 

human TB cases 

infected with M. bovis.

Thoen, LoBue and de Kantor, 

2010

0.4 – 10% in African countries        
(Michel et al., 2010).

6% in Mexico (Milian-Suazo et al., In Press)

In Mexico City: (Cicero et al., 2009)

13.8% among HIV + patients

7.2% among HIV - patients

~ 1.4 % overall in USA (Hlavsa et al., 2008)

1994-2005 among TB 

patients in San Diego, CA,   

M. bovis accounted for    
(Rodwell et al., 2008):

• 45% patients < 15 years old

• 6% of adult patients



Mexico (28%) Portillo-Gomez L, Sosa-Iglesias EG. Molecular identification of Mycobacterium bovis and the importance of zoonotic tuberculosis in 

Mexican patients. Int J Tuberc Lung Dis 2011; 15: 1409–14.

Nigeria  (15%) Mawak J, Gomwalk N, Bello C, Kandakai-Olukemi Y. Human pulmonary infections with bovine and environment (atypical) mycobacteria in 

Jos, Nigeria. Ghana Med J 2006; 40: 132–36. 

Tanzania (16%) Kazwala RR, Daborn CJ, Sharp JM, Kambarage DM, Jiwa SF, Mbembati NA. Isolation of Mycobacterium bovis from human cases of 

cervical adenitis in Tanzania: a cause for concern? Tuber Lung Dis 2001; 5: 87–91. 

Ethiopia (17%) Kidane D, Olobo JO, Habte A, et al. Identification of the causative organism of tuberculous lymphadenitis in Ethiopia by PCR. J Clin

Microbiol 2002; 40: 4230–34.

India (9%) Prasad HK, Singhal A, Mishra A, et al. Bovine tuberculosis in India: potential basis for zoonosis. Tuberculosis (Edinb) 2005; 85: 421–28. 

Turkey (5%) Bayraktar B, Bulut E, Barış AB, et al. Species distribution of the Mycobacterium tuberculosis complex in clinical isolates from 2007 to 2010 in 

Turkey: a prospective study. J Clin Microbiol 2011; 49: 3837–41.

Reported M. bovis infection among assessed subgroups of TB patients 



• The most common route of exposure 
is the gastrointestinal tract following 
consumption of contaminated dairy 
products. (Cosivi et al., 1998; Thoen et al., 2006, 2010; Ayele et al., 2010; Michel et al.; 2010).

M. bovis in humans

Courtesy Dr. Randy Basaraba



ZTB vulnerable communities

• The risk of ZTB increases for people living in 
communities with:

– Higher prevalence of bovine TB in livestock
– Lack of milk pasteurization
– Human immunodeficiency virus (HIV) 

• The people at risk and affected by ZTB are the most 
neglected, living in rural areas far away from health centers.



Treatment for human Tuberculosis 

M. bovis is naturally resistant to pyrazinamide, and can acquire resistance to  other TB drugs



• TB in humans is primarily 
caused by 

Mycobacterium 
tuberculosis (M. tb)

“TB” in humans

http://www.corbisimages.com/images/67/AE1154EE-

FD3F-4CC8-898A-E9FF030EB084/IH159034.jpg0

What is the true 

incidence of M. bovis

among humans?



Physicians, Veterinarians, Public Health workers, Nurses, Civil Society

TB – HIV/AIDS – Tobacco

CDC, The Union, Governments, Academia, NGO’s 

2010





2013, I created a working group to increase global 

awareness of ZTB

Dr Tim Rodwell

Dr Alejandro Perera

Dr Adrian Muwonge



Angela Varnum, MPH, DVM

Colorado School of Public Health



1) The true incidence of ZTB remains uncertain.

2) Clinical features of ZTB present special challenges for patient treatment and   
recovery.

3) M. bovis is naturally resistant to pyrazinamide, and can acquire resistance to 
other TB drugs.

4) M. bovis infection in humans is mostly foodborne. 

5) M. bovis infection and ZTB in humans is associated with extra-pulmonary TB
-however, M. bovis airborne transmission among people has been documented,

and thus, deserves further attention.



More “Papers”



“The Papers”



The Books 



A key moment 

Dr. Paula Fujiwara, MD

Michael Kessler

Media consultant 

based in 

Barcelona 

working in the 

field of global 

health 

communications.



The Media 



ZTB Media coverage



ZTB Media coverage



Nick Herbert MP 

Advocacy from policy makers

January 30th 2014



ZTB now into the Global Plan to Stop TB



April 2016 

ZTB Consultation meeting

WHO- Geneva, Switzerland
Zoonotic TB at the WHO- STAG meeting

June 2016



UN Political Declaration



Today (since 2019), Zoonotic TB due to M. bovis in humans is officially recognized 

by the WHO



Western� 



Roadmap for Zoonotic Tuberculosis (2017) 
https://apps.who.int/iris/handle/10665/259229

https://apps.who.int/iris/handle/10665/259229


The Global Fund

2020 - 2021



In 2020 I created the ztbnetwork.org



Miller T,  Stockbridge, E,  Spence E, Olea Popelka F,  Healton, C,  Pagán, J,  Navario PS,  Boufford J,

University of North Texas Health Science Center Health

Western University 

University of New York 

Health at every level: a systems approach to bring holistic, innovative, and 

scalable protections against tuberculosis in high burden settings

5 Million US Dollars for a 5 Years Project

Approved, but funding not allocated to this project (September 2021)

Economist, Anthropologist, Veterinarian

2020 - 2021



Affected People/Communities

Timpiyan Leseni

Maasai Community

2020-2022



Review, approval, and involvement of key 
Government Stakeholders

Kenyan Medical 
Research Institute 

Ethical Review

National Commission 
for Science, Technology 

& Innovation

MOH
National Tuberculosis, Leprosy 

and Lung Disease Program

Kajiado County
Government



Anthropologist / Public Health  



Understanding and Addressing the Realities, Experiences, and 

Challenges of Community Health Volunteers as Agents for 

Behaviour Change in the Context of Human and Zoonotic 

Tuberculosis in Kajiado County, Kenya





Research Projects with Talaku – Kenya
Evaluation of healthcare facilities and services provided for tuberculosis and 

zoonotic tuberculosis within the rural Maasai Community in Kajiado County

Joel Zhang, MSc 

Response/Participation Rate

Data collected between Jan-Feb, 2022

25/25 (100%) of healthcare facilities
69/75 (92%) of healthcare workers



Assessment of Rabies 
Control in Rural Areas in 
Victoria Falls, Zimbabwe 

Victoria Falls 
Zimbabwe



Rabies and One Health
• Viral Zoonotic disease
• Globally, 60,000 people die of rabies every year (WHO, 2020)

• >99% of cases from dog bites

• 40% of victims are children under 15 years old

• 95% of deaths occurs in Asia & Africa 

• Case fatality rate = 100%*

• Rabies: a model for the One Health Approach
• Mass dog vaccinations – vaccination of 70% of 

the dog population breaks rabies transmission

• Access to Post-exposure prophylaxis (PEP) – wound 
management, human rabies vaccines, rabies Ig

• Awareness and Community engagement



Supervisor

Dr. Francisco Olea Popelka

Victoria Falls Wildlife Trust

Jessica Dawson, CEO

Veterinarians for Animal Welfare Zimbabwe

Dr. Chris Foggin

Onderstepoort Veterinary institute

Dr. Claude Sabeta

Dr. Isaac Moyo

“If you want to go fast go alone, if you want to go far go together”
-African Proverb

Ryan LaPenna, MSc



Response/Participation Rate

500 surveys completed

100% response/participation rate

x500



• Regional alliance of Mayors, 
sub-national leaders 
• 78 cities, 
• 12 countries.

Original Goal: curb rampant growth of tobacco use  reduced NCD rates

Structure
• BOD of Mayors and Advisory Council (MOHs)
• Management Unit
• Partners (WHO, Donors, NGOs, Universities, Public Health, activists)
• APCAT Parliamentarians policy development, resource management, implementation 

at national and subnational levels 
• APCAT Media -- info sharing, best practice (Journalists)

Our Project: 
Vaccinate 200,000 dogs in BALI-INDONESIA against 

Rabies











Dr. Paul Beamish



COVID-19 and Mink
A Case Study



Climate Change, Sustainable Food Systems and Health Nexus



Achieving Research and Knowledge Translation Capacity for Climate Change Resilience, 
Food Security and Sustainable Livelihoods in West Africa

Queen Elizabeth Scholars (QES) Grant



Dr. Anna Gunz: Medical Director Children's Environmental Health Clinic 
Ontario (ChEHC ON)

Dr. Gerald McKinley 

Dr Stephanie Frisbee



University of Guelph - OVC - OHI 



Canadian Science Police Conference: 2021
Organized by: University of Guelph

Scott Weese – Scientist/Researcher, University Of Guelph
Bernadette Dunham – Professional Lecturer, The George Washington University
Mary Jane Ireland – Executive Director of the Animal Health Directorate, Policy and Programs Branch, Canadian Food 
Inspection Agency (CFIA)
Baljit Singh – Vice-President Research, University of Saskatchewan
Paula I. Fujiwara – Former Scientific Director, International Union Against Tuberculosis and Lung Disease (The Union)
Sean Hiller – Scientist/Researcher, York University
Moderator: Francisco Olea-Popelka – Western University’s Schulich School of Medicine & Dentistry in the Department of 
Pathology and Laboratory Medicine





3. Reflection / Take home message



“Local solutions, by local stakeholders, to 

local problems”

One Health focuses on integrating

different siloes (disciplines, sectors)



Collaboration across sectors and disciplines is 
critically needed.

One Health

To improve health: 

“science & medical knowledge are 
100% necessary, but not sufficient”

Dr. Olea-Popelka, India November 2019,  The Union  Annual TB Conference



Thanks for your attention.
Questions?
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