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Notable Human Epidemics

• Plague – 50M deaths Europe 14th century
• Smallpox – 500M deaths 20th century
• Spanish flu – 100M deaths 20th century
• Malaria – 1M deaths annually 21st century, may 

have killed half the people who have ever lived!
• Others

– Typhus
– Cholera
– Polio
– HIV/AIDS
– Ebola

Why Talk About these 
Diseases?

• Only one has been eradicated (Smallpox)
• At least one could become lethal again 

(Influenza)
• Many have no treatments and most have no 

vaccine
• Two of these diseases still cause 2M deaths 

annually
• Most have been around for millennia
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What about antimicrobial 
resistance (AMR)?

• Tuberculosis – ~480,000 cases of multi-drug 
resistance worldwide today

• Malaria – multi-drug resistance Southeast Asia
• HIV – Anti-viral therapy, up to 40% drug resistant
• Influenza – Anti-viral therapy resistance 2% and 

increasing

Wellcome Trust Report on AMR 2016

• Superbugs will soon kill more humans than cancer
• Currently, 700,000 deaths each year
• Estimated 10M deaths annually by 2050
• $100T USD of lost human productivity

AMR is the most 
important health 
challenge for the 
next 4 decades!
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What is

One Health?
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A collaborative global approach to 
understanding risks for human and 

animal health (including both 
domestic animals and wildlife) and 

ecosystem health as a whole. 

Aim of One Health:
To improve health and well-being through the 

prevention of risks and the mitigation of effects of 
crises that originate at the interface between 

humans, animals and their various environments.
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The CDC One Health office recognizes 
that the health of people is connected to 

the health of animals and the 
environment. It is a collaborative, multi-

sectoral, and transdisciplinary approach—
working at the local, regional, national, 

and global levels…

Aim of One Health:
To improve health and well-being through the 

prevention of risks and the mitigation of effects of 
crises that originate at the interface between 

humans, animals and their various environments.
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The One Health concept is a worldwide 
strategy for expanding interdisciplinary 

collaborations and communications in all 
aspects of healthcare for humans, 

animals and the environment.



8

Vision Statement:
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.

• Over 100 international organizations/universities
• Over 1100 leaders in One Health worldwide
• http://www.onehealthinitiative.com/
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Anthropocene Era?

• Are we in a Holocene or Anthropocene era?
• Have human beings permanently changed the planet?
• What does this have to do with health?
• 50% of all species disappearing in one lifetime.

Anthropocene Impacts

• Ecological pressures and growing populations of people 
bringing animal pathogens closer to humans.

• People represent 750B pounds exceeding the historical 
biomass of any species on the planet by 100x

• Historically, this is the key ingredient for major epidemics
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People and Animals Closely 
Interconnected

• Livestock contribute to the livelihoods of 70% of the 
world’s poor.

• Worldwide, roughly 800M deprived people rely on 
livestock for their health and well-being.

• Animal agriculture supports farmers, consumers, traders 
and laborers in developing countries.

One Health Success Stories
• First Flexible Coil Balloon Expandable Intracoronary 

Stent Development for Humans, 1989
� Veterinary pathologist Peter Anderson, DVM PhD provided proof-of-

concept in pigs at the University of Alabama.

• Orthopedic surgeons (veterinarian and physician) 
research hip and knee replacement methods for dogs as 
a model for humans, 2009
� Veterinarian James Cook, DVM PhD, Columbia College of Veterinary 

Medicine, University of Missouri working with physician Sonny Bal, MD 
JD MBA, Columbia College Medicine leading to successful joint 
replacements in animals and humans.

• Veterinarians and physicians prove that Helicobacter 
pylori leads to gastric cancer, 2011
� Dr. James G. Fox, DVM MS, mouse model of disease, Massachusetts 

Institute of Technology on a team of physicians and scientists.



11

One Health In Action
Rift Valley Fever

Food Insecurity
The ultimate One Health problem?
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FAO Definition:
Food Security

“Food security is a situation that exists 
when all people, at all times, have 
physical, social and economic access to 
sufficient, safe and nutritious food that 
meets their dietary needs and food 
preferences for an active and healthy life” 

• WHO works to promote the 
availability of safe, healthy, and 
wholesome food for everyone to 
improve food and nutrition 
security.
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WHO Food Security Activities 

• Antibmicrobial resistance
• Chemical risks
• Foodborne diseases
• Food hygiene
• Food technologies
• Codex Alimentarius Commission
• Nutrition
• Zoonoses
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• Food availability

• Food access

• Food utilization

World population and 
Food Insecurity
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Drivers of World Population Growth

• Fertility rate (FR)
• Life Expectancy (LE)

World Fertility Rate
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World Life Expectancy
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Forecast of World Population Growth
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World Human Population Growth
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Past & Future Animal Food Production 
Growth 

• Globally over the last 50 years—
– Beef production has doubled
– Chicken meat production has increased 10X
– Carcass weights increased 20-30% all meat 

species
– Egg and Milk production increased ~30%

• To feed 10B people by 2050?
– Meat production must increase by 70%
– Is this possible?

The important 
One Health Role 

of Veterinary Diagnostic 
Medicine
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Veterinary Diagnostic Laboratory 
Promoting One Health

• Clinical diagnostic assistance for 
practicing veterinarians and animal owners
– Necropsy & histopathology service
– Clinical pathology
– Microbiology
– Immunology/serology
– Toxicology
– Special services, e.g. high throughput 

sequencing, metagenomics, etc.

Veterinary Diagnostic Laboratory 
Promoting One Health

• Regulatory testing
– Facilitate movement of animals in markets, slaughter, sales, 

shows—local, regional, national, & international

– Examples

• Brucellosis

• Bovine tuberculosis

• Johnes disease

• Bovine viral diarrhea
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Veterinary Diagnostic Laboratory Promoting One 
Health

Public health/zoonoses
• Zoonotic and other disease surveillance

– West Nile Virus

– EEE/WEE/VEE

– Lyme disease

– Salmonellosis

– Leptospirosis

– Rabies

Food safety
• Milk, food products (CAHFS)

– Antibiotic residues

– Foodborne pathogens

– Toxins

Veterinary Diagnostic Laboratory 
Promoting One Health

Animal health 
monitoring

Leptospirosis 
surveillance

Chaga’s
New Toxicology 
methods

Plant alkaloid 
detection

Salmonella 
typing and 
surveillance

Wobbler 
Syndrome

Defining 
therapeutic 
reference 
ranges

Mastitis control 
and milk quality

Toxicological 
surveillance in 
food animals 
with toxin/drug 
ingestion

Antimicrobial 
resistance 

Spatio-temporal 
cluster analysis 
of morbidity 
mortality in 
animals 
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Veterinary Diagnostic Laboratory Promoting One 
Health

• Teach college-level courses

• Food animal extension education and seminar series for 

veterinarians, producers and animal owners

• Invited lectures

• Residency programs

• Mentoring undergraduate and graduate students

Veterinary Diagnostic Laboratory Promoting One 
Health

• National veterinary diagnostic laboratory 

network participation

– In the US, known as the National Animal Health 

Laboratory Network (NAHLN)

– Fully accredited by the American Association of 

Veterinary Laboratory Diagnosticians

– Accredited to the ISO 17025 standard as 

recommended by the OIE
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National Bio-Agro-Defense Facility (NBAF)

Veterinary Diagnostic Laboratory 
Contributions to One Health

• Diagnostic testing-- reduced mortality and morbidity improves food production and preserves 
human-animal bond. 

• Regulatory testing-- animals move freely in the markets.

• Early warning-- animal diseases, earliest response, best outcome.

• National laboratory network member--provide testing in the face of catastrophic outbreaks.

• Antimicrobial resistance monitoring– optimal antibiobic therapy.

• Applied research-- develop and validate new diagnostic methods.

• Zoonotic disease confirmation– improved human health.

• Teaching and continuing education-- veterinarians, producers and animal owners advances 
animal health knowledge
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Veterinary Diagnostic Laboratory 
Contributions to Food Security & Safety

• Increased meat production
• Reduced death loss and higher carcass quality
• Improved quality and wholesomeness of food products
• Improved food safety

Challenges toward maintaining Food 
Security and Safety

• Globalization of commerce increases risks to animal 
health and thus, food security.

• Threat of bioterrorism.
• Increased incursion of humans and domestic animals 

into wildlife habitats.
• Lack of integration of all pieces and parts of the system.
• The need to work more closely with allied health 

professions, re One Health.
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Challenges for Veterinary Diagnostic 
Medicine

• Government investment in budgets for many veterinary 
diagnostic laboratories is declining.

• In light of government funding cuts, laboratories must 
explore alternate sources of income:
– Partnering with industry/universities for funded research

– Partner with Ministries of Health and industry to conduct zoonotic 
disease/insect surveillance

– Utilize laboratory faculty/technical staff to build training programs 
and provide consulting services.

– Develop new diagnostic testing methods such as microbiome 
assays, metagenomics, genomic markers.

– Promote the financial and health benefits of your laboratory  

Return on Investment for Veterinary Diagnostic Laboratories
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Dr. James H. Steele
Father of Veterinary Public Health

“We must have good animal health to 
have good public health!”  

Questions?


