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One	  Health:	  Beyond	  Medicine	  

Dr. Francisco Olea-Popelka, DVM, MSc, PhD 

What	  do	  these	  two	  doctors	  have	  in	  common?	  

	  Dr.	  House	  

Highlight	  the	  interplay	  between	  animal,	  
human,	  and	  environmental	  health	  



Beyond	  TB	  Lecture	   2/25/16	  

2	  



Beyond	  TB	  Lecture	   2/25/16	  

3	  

Chile, 1984 

My	  “Pandora’s	  box”	  

 Trichinella spiralis  
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Veterinarian 
School Teacher 

Host 

Agent Environment 

Epidemiologic Triad 

Socio-cultural-economic factors 

“Elephant in the room” 

Host 

Agent 

Environment 
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“Examples of how to handle the elephant in the room” 

Host 

Agent Environment 

Epidemiologic Triad 

Socio-cultural-economic factors 

  One Medicine, Translational/Comparative Medicine,  
Eco Health, Planetary Health 

 One Health Initiative 
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From  “one  medicine”  to  “one  health”  and  systemic  approaches  to
health  and  well-being!
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a  b  s t  r a  c t

Faced  with  complex patterns of global change,  the  inextricable  interconnection of humans,
pet  animals,  livestock and wildlife  and their social  and ecological  environment  is evident
and  requires  integrated  approaches to human and animal health  and  their  respective  social
and  environmental contexts.  The history of integrative thinking of human and  animal  health
is  briefly  reviewed  from early  historical  times,  to the  foundation of universities  in Europe,
up  to  the  beginning  of comparative  medicine  at  the  end  of the  19th  century.  In  the  20th
century,  Calvin Schwabe  coined the  concept of “one  medicine”.  It  recognises  that  there is
no difference of paradigm  between human  and  veterinary  medicine  and both disciplines
can  contribute  to  the  development  of each  other. Considering  a  broader approach to health
and  well-being  of societies,  the  original  concept of “one  medicine”  was  extended  to “one
health”  through  practical  implementations  and careful  validations  in different settings.
Given the  global  health thinking in recent decades,  ecosystem approaches to health  have
emerged.  Based  on complex  ecological  thinking that  goes  beyond  humans  and  animals,
these  approaches consider inextricable  linkages  between  ecosystems  and health, known
as  “ecosystem health”.  Despite  these  integrative conceptual  and methodological  devel-
opments,  large portions  of human  and animal  health  thinking  and  actions still remain
in separate  disciplinary  silos.  Evidence  for  added  value  of a  coherent  application  of “one
health”  compared  to separated sectorial  thinking is,  however,  now  growing.  Integrative
thinking is  increasingly  being considered  in academic  curricula,  clinical  practice, ministries
of health and livestock/agriculture and  international  organizations.  Challenges  remain,
focusing  around key  questions  such  as  how  does  “one  health”  evolve  and  what  are  the
elements  of a modern  theory  of health? The close interdependence  of humans  and  ani-
mals  in their  social  and  ecological  context  relates  to the  concept of “human-environmental
systems”,  also  called “social-ecological  systems”.  The theory  and  practice of understand-
ing  and  managing  human  activities in  the  context of social-ecological  systems has  been
well-developed  by  members of The Resilience  Alliance  and  was  used  extensively  in the  Mil-
lennium  Ecosystem  Assessment,  including its  work  on human  well-being  outcomes.  This
in turn entails  systems  theory applied  to  human  and animal  health.  Examples of successful
systems  approaches to public health show unexpected  results. Analogous  to  “systems  biol-
ogy”  which  focuses  mostly  on  the  interplay of proteins  and molecules  at  a sub-cellular  level,
a  systemic approach to  health in social-ecological  systems  (HSES)  is an inter-  and  trans-
disciplinary study of  complex interactions  in all health-related  fields. HSES  moves  beyond
“one  health” and “eco-health”, expecting to  identify  emerging properties  and  determinants
of health that  may  arise from  a  systemic view  ranging  across  scales from  molecules  to the
ecological and socio-cultural context,  as  well  from  the  comparison  with  different disease
endemicities  and  health systems  structures.

© 2010 Elsevier B.V. All rights reserved.

! This paper was  originally presented at The Twelfth Conference of the International Society for Veterinary Epidemiology and Economics (ISVEE),
August 2009, Durban, South Africa.
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“The term One Health can be defined as 
the collaborative efforts of multiple 

disciplines working locally, nationally, 
and globally, to attain optimal health 

for people, animals, and our 
environment” 

Historical perspective on  
“One Medicine” 

Dr. Rudolf Virchow 
(Physician, MD) 

“between animal and human   
medicine there is no dividing 

line, nor should there be”  

Dr. Rudolf Virchow, 1821-1902 

Sir William Osler & Albert Clement  
(Physician, MD & Veterinarian, DVM ) 

 
 “cooking of pork was the best protection 

against humans contracting parasitic 
illnesses when ingesting this meat” 
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Louis Pasteur 

Pasteurization 
 

Food Safety, Medical Instruments Sterilization, Public Health 
 

Vaccines (Rabies and Anthrax) 
 

“One Medicine” 
 Dr. Calvin Schwabe 

(1927-2006) 

There is no difference of paradigm between      
human and veterinary medicine.  

Both sciences share a common body of knowledge, in anatomy, 
physiology, pathology, on the origin of diseases in all species 
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In April, 2005, The Veterinary Record and the British Medical 
Journal (BMJ) published simultaneous issues exploring how 
the veterinary and medical professions could collaborate for 

mutual benefit 
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Dr. Ross Wilkins (MD)             &    Dr. Steve Withrow (DVM) 

Dr. Wayne McIlwraith (DVM) 

Slide acknowledgement: 
Dr. Laurie R. Goodrich, 

DVM, PhD 
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Beliefs about the cure for arthritis and cancer in humans 
 (as well as vomiting, headaches, fever among others health issues)  
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Iron	  Storage	  Disease	  
	  	  
	  

Iron Storage Disease in Humans (Hemochromatosis) 
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Perspectives	  on	  AMR	  
•  From the Public and Press: 

• Competing �
      Interests

• Hyperbole 
• Rhetoric

• Fear and Concern 

• Information  
& Misinformation

Microbial Ecology Group Slide acknowledgement: Dr. Paul Morley, DVM, PhD 

Appearance of Beta-lactam Resistance Genes in 
Agricultural Soils and Clinical Isolates over the 

20th Century 
 
Debate exists about whether agricultural versus 
medical antibiotic use drives increasing antibiotic 
resistance (AR) across nature.                              
 
Both sectors have been inconsistent at antibiotic stewardship, but it is unclear 

which sector has most influenced acquired AR on broad scales. 

Competing Interests 
•  Global	  Food	  Security	  
•  Increasing	  Affluence	  
•  Changing	  Food	  Preferences	  
•  Social	  Concerns	  
•  Public	  Health	  
•  Increasing	  CompeLLon	  for	  Limited	  Resources	  

Land	  
Energy	  
Water	  

Social	  Priorities	  
Politics	  

Microbial Ecology Group 

National	  Strategy	  for	  Combating	  
Antibiotic-‐Resistant	  Bacteria	  

•  PCAST report to President Obama (2014) 
 (President’s Council of Advisors on Science and Technology) 
 

•  White House Executive Order (2014)  
 
•  National Action Plan (March 2015) 

o  Prevent	  Emergence	  and	  Spread	  of	  Resistant	  Bacteria	  
o  Strengthen	  Surveillance	  Efforts	  	  
o  Advance	  Development	  and	  Use	  of	  Rapid	  DiagnosLc	  Tests	  
o  Accelerate	  Development	  for	  New	  AnLbioLcs,	  Other	  TherapeuLcs,	  and	  Vaccines.	  
o  Improve	  InternaLonal	  CollaboraLon	  and	  CapaciLes	  for	  AnLbioLc	  Resistance	  

PrevenLon,	  Surveillance,	  Control,	  and	  AnLbioLc	  Research	  and	  Development	  

Microbial Ecology Group 
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Over the last 3 decades, approximately 70% of new emerging human 
infectious diseases have been zoonotic diseases (infections of animals 

transmitted to humans, and vice versa).  

 

At the same time environmental insults will continue to create favorable 
environments for the development of new infectious diseases as well as 

an expanding number of non-infectious and chronic diseases and 
conditions. 

 

“Talking	  about	  diseases	  people	  get	  from	  animals”	  	  
…….	  we	  need	  to	  be	  more	  careful.	  

Although	  	  this	  usage	  simplifies	  some	  things	  for	  bureaucrats	  and	  managers,	  it	  
obscures	  the	  fact	  that	  people	  are	  animals	  –	  excep9onal	  animals,	  to	  be	  sure,	  
but	  animals	  nonetheless	  –	  and	  that	  sharing	  of	  microbes	  among	  species	  is	  

normal.	  
	  

………allows	  people	  to	  fall	  back	  too	  readily	  
into	  a	  kind	  of	  delusional	  silo	  mentality.	  	  

	  

Dr.	  David	  Waltner-‐Towes	  (DVM,	  PhD)	  

“No	  realis9c	  understanding	  of	  zoonoses	  
and	  their	  control	  can	  be	  achieved	  without	  

the	  contribuOons	  of:	  
natural	  scien3sts	  (ecologists,	  

entomologists,	  and	  zoologists),	  health	  
scien3sts	  (veterinarians	  and	  physicians),	  	  

historians,	  anthropologists,	  social	  
scien3sts,	  ar3sts,	  and	  just	  plain	  folks”	  
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Avian Influenza (AI) 
•  Far more resources have been given to the 

detection and spread of AI in human 
populations with relatively limited resources 
dedicated to the animal side even though the 
disease can be prevented if the focus is on the 
animal side.  

“.......	  change	  is	  what	  disease	  does”	  
David	  Rogers,	  Oxford	  University,	  2012	  
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Foot	  and	  Mouth	  Disease	  (FMD)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
(not	  a	  zoonoOc	  disease)	  

If	  FMD	  gets	  into	  the	  USA,	  losses	  are	  expected	  on	  the	  range	  of	  37	  billion	  dollars	  
to	  the	  US	  economy.	  

The	  psychological	  consequences	  of	  introducLon	  of	  FMD	  in	  the	  US	  could	  range	  
from	  food	  safety	  fears	  by	  the	  public,	  to	  severe	  distress	  of	  livestock	  producers.	  
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Although	  the	  health	  benefits	  of	  animals	  have	  been	  demonstrated	  across	  
a	  variety	  of	  disciplines,	  there	  has	  been	  li9le	  inves:ga:on	  into	  the	  beliefs	  

of	  prac::oners	  about	  the	  role	  that	  animals	  play	  in	  health.	  
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Ireland	  

6.5 million cattle 
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Discussion 

 Controversial badgers results 

 Ireland  GB 

“Badgers are different in Ireland vs. GB ” 

(Francisco Olea-Popelka, at a conference in GB)  

Popula:on	  densi:es	  

 badgers culled 
badgers 
culled/km2/year 

 
Area 
(km2) 

Edge 
permeability number 

of years initial total Initial total 

Four Areas Trial  
 

    
Cork 188 0.47 5 235 449 1.25 0.48 
Donegal 215 0.11 5 191 277 0.89 0.26 
Kilkenny 252 0.47 5 189 410 0.75 0.33 
Monaghan 305 0.81 5 176 443 0.58 0.29 

RBCT  
 

     
A 95.7 0.69 5 55 362 0.57 0.76 
B 99.9 1.0 7 238 787 2.38 1.13 
C 105.1 1.0 6 246 964 2.34 1.53 
D 98.9 0.98 4 293 1052 2.96 2.66 
E 105.2 0.83 5 587 1459 5.58 2.77 
F 95.6 0.55 5 451 1177 4.72 2.46 
G 101.9 0.85 5 427 996 4.19 1.95 
H 95.3 0.99 5 162 590 1.70 1.24 
I 99.8 0.91 4 219 659 2.19 1.65 
J 100.8 1.0 4 441 846 4.38 2.10 

 

Numbers of badgers culled per unit area in Ireland Four Area Project and the RBCT 
in GB  

(Woodroffe et al., 2006) 
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Oxford University, England, June 8th 2007  

Meeting with members of the Independent Scientific Group 

RESULTS	  
What	  We	  Get	  

STRATEGIES	  AND	  
TECHNIQUES	  
What	  We	  Do	  

Single	  Loop	  Learning	  

QUESTIONING	  BELIEFS	  AND	  
ASSUMPTIONS	  

Why	  We	  Do	  What	  We	  Do	  

Double	  Loop	  Learning	  
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USA health facts 
•  The human health care system in the US is actually a 

disease care system.  
 
•  Almost 98% of all US expenditures in the system are spent on 

addressing diseases and only about 2% on prevention.  
          (King LJ. Veterinary medicine and public health at CDC. MMWR Morb Mortal Wkly Rep 2006; 55(suppl 2):7–9) 
 

 

The concept of One Health 
 
 

Is very much a strategy with a long-overdue bias towards health 
promotion and disease prevention across the human, livestock, 

wildlife, and the environment. 
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Health	  &	  Changing	  Rural	  Agro-‐Ecosystems	  
Farmer	  par9cipatory	  research	  to	  improve	  	  	  	  	  
child	  nutri9on,	  food	  security,	  and	  soil	  

Natural	  Ecosystems,	  Pollu:on	  &	  Health	  
A	  virtuous	  cycle	  in	  the	  Amazon	  –	  Reducing	  
mercury	  exposure	  from	  fish	  consump9on	  
require	  sustainable	  agriculture	  

Poverty,	  Ecosystems,	  &	  Vector-‐borne	  
Diseases	  

An	  Ecosystem	  Approach	  for	  the	  
Preven9on	  of	  Chagas	  Disease	  

Building	  Community	  Health	  into	  Urban	  
Living	  

Water,	  Wastes,	  and	  Children’s	  Health	  in	  
Low-‐Income	  Neighborhoods	  
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Zoono:c	  tuberculosis	  caused	  by	  
Mycobacterium	  bovis	  in	  humans.	  

Lack of systematic surveillance for 
M. bovis as a causal agent of TB in 
people in low-income, high TB 
burden countries where bovine TB 
is endemic.  
Inability of laboratory procedures 
most commonly used to diagnose 
human TB to identify and 
differentiate M. bovis from M. tb . 

Thoen CO, LoBue PA, de Kantor I. 

Two major challenges 
to understand the true incidence (prevalence) of ZTB 
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121,268  
new cases  
in 2010 

 
10,545  
deaths 

         Longer treatment 
(9 months up to 12 months) 
Increased cost ($$$) 
Increased risk of incomplete 
treatment regime  
M. bovis drug resistance 

 

END TB by 2035: 
every case counts ! 

Vulnerable	  communi:es	  

•  The	  risk	  of	  ZTB	  increases	  for	  people	  living	  in	  communi9es	  
with:	  

–  Higher	  prevalence	  of	  bovine	  TB	  in	  livestock	  	  
–  Lack	  of	  milk	  pasteuriza:on	  
–  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.	  

	  

“People don't 
care how much 
you know until 
they know how 
much you care” 

....and how much you do about what you care 

President Theodore Roosevelt  
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“What is 
knowledge if you 

don’t use it !” 

Dr.	  Paula	  I.	  Fujiwara	  	  
International	  Union	  

Against	  Tuberculosis	  and	  Lung	  Disease	  
Scientific	  Director	  

Dr.	  Jose	  Luis	  Castro	  	  
International	  Union	  

Against	  Tuberculosis	  and	  Lung	  Disease	  	  
Executive	  Director	  

	  

Dr.	  Jane	  Carter	  	  
International	  Union	  

Against	  Tuberculosis	  and	  Lung	  Disease	  
President	  

Zoonotic TB now  
in the Global Plan to Stop TB 
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Developing a ZTB “Road Map”  

 to implement actions to address the prevention, 
diagnosis, and treatment challenges faced by ZTB 

patients 

Who	  is	  be9er?	  	  

Who	  is	  more	  important?	  

Which	  one	  is	  cooler?	  

vs.	  

What	  do	  these	  two	  doctors	  have	  in	  common?	  

Dr.	  House	  

“at the intersection of differences 
can always be found opportunities 
for creative ideas, innovations and 

profound transformation” 

One Health Initiative 
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Dr. Calvin Schwabe  

“Cultivation of an integrating 
mindset within One Medicine 

through epidemiology can have 
an important personal spillover 

into  
more realistically 

understanding our species’ 
place in nature  

and our country’s place 
among the many other 
countries in the world”. 

Thank you for your attention! 
email: folea@colostate.edu 

Extras 
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