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Zoonoses in numbers

Zoonoses are diseases that are transmitted 
from animals to humans

75%
of newly emerging 

infectious diseases are 
zoonoses

60%
of infectious diseases in 
humans are zoonoses

Credits: FAO



2.5 billion
Cases of illness

2,7 millions
Deaths

Zoonoses in numbers

Zoonotic influenza

West Nile fever

Coronaviruses diseases
Rabies

BrucellosisLyme disease

Yellow fever

Q feverEbola haemorrhagic fever



Some zoonoses (i.e., rabies) are preventable 
through vaccination and other methods.

Credits: Friedrich Loeffler Institute (FLI)
Namibia utilises One Health for rabies control including oral rabies vaccines for dogs



FCRNfood source

Interactions at the human-
animal-ecosystem interface
The One Health Approach



How do viruses jump from animals to humans?

• Direct contact with animal body fluids (saliva, feces, blood)

• Indirect contact with areas where infected animals live:

• Consumption contaminated products; 

• Contact with contaminated water, soil, objects, others.

• Vectors: organisms that transmit infectious diseases from animals-to-animals and 

from animals-to-humans. 
https://foodsource.org.uk/sites/default/files/chapters/pd

fs/foodsource_chapter_11.pdf

Interactions at the human- animal-ecosystem interface

https://foodsource.org.uk/sites/default/files/chapters/pdfs/foodsource_chapter_11.pdf
https://foodsource.org.uk/sites/default/files/chapters/pdfs/foodsource_chapter_11.pdf


Disease
emergence, 

re-emergence, 
persistence

Human living environments
• Increasing population density
• Increasing mobility
• Growing poverty
• Changing dietary habits
• Lack of infrastructure

Food and agricultural systems

• Expanding agricultural production
• Globalization of production
• Peri-urban livestock production
• Trade in live animals and animal 

product

Natural ecosystems
• Land use
• Deforestation
• Climate change
• Biodiversity loss
• Huting, poaching, trade
• Unregulated tourism

Interactions at the human- animal-ecosystem interface



460-370 BC Hippocrates 
Argued that human health was subject to the condition of the “airs and waters”

1821-1902: Rudolf Virchow
Noted the link between diseases of humans and animals and coined the term “zoonosis”

1849-1919: William Osler
“Father” “ of Modern Medicine and Veterinary Pathology; “One Medicine”

1947: James H. Steele
Veterinary Public Health Division at CDC, USA

1927-: Calvin Schwabe
Uses the concept “One Health; importance collaboration human-veterinary medicine”

The One Health it is not a new concept



“The One Health concept is a worldwide strategy for 
expanding interdisciplinary collaborations and 

communications in all aspects of health care for humans, 
animals and the environment.”

The One Health it is not a new concept



The One Health it is not a new concept

The Wildlife Conservation Society 
publishes the “12th 

Manhattan Principles”,2004



Role for One Health in the COVID-19 pandemic

https://www.animalshealth.es/profesionales/covid-19-one-health-pieza-clave-evitar-futuras-pandemias

https://www.animalshealth.es/profesionales/covid-19-one-health-pieza-clave-evitar-futuras-pandemias


2022: 
108.747 entrades
(10,7%)

2020-21-22-23 (Feb.): 
323.677 entrades
(31,9%)



https://www.agefotostock.com/age/en/details-photo/selection-of-
international-newspapers/B33-410523

https://cordopolis.eldiario.es/cordoba-hoy/sociedad/papel-periodista-clave-llegar-concepto-
one-health-sociedad_1_8430804.html

https://www.ara.cat/opinio/perspectiva-one-health-salut-pandemia-cori-escoda-coronavirus-
covid-19-gats-animals_129_1161203.html

One Health and Society

https://www.agefotostock.com/age/en/details-photo/selection-of-international-newspapers/B33-410523
https://www.agefotostock.com/age/en/details-photo/selection-of-international-newspapers/B33-410523
https://cordopolis.eldiario.es/cordoba-hoy/sociedad/papel-periodista-clave-llegar-concepto-one-health-sociedad_1_8430804.html
https://cordopolis.eldiario.es/cordoba-hoy/sociedad/papel-periodista-clave-llegar-concepto-one-health-sociedad_1_8430804.html
https://www.ara.cat/opinio/perspectiva-one-health-salut-pandemia-cori-escoda-coronavirus-covid-19-gats-animals_129_1161203.html
https://www.ara.cat/opinio/perspectiva-one-health-salut-pandemia-cori-escoda-coronavirus-covid-19-gats-animals_129_1161203.html


https://elmedicointeractivo.com/one-health-a-por-una-sola-salud-en-todo-el-planeta/ https://www.diarioveterinario.com/t/2070433/one-health-camino-avanzar-salud-publica

https://efesalud.com/enfoque-one-health-profesionales-sanitarios-se-unen-para-impulsar/

One Health and Society

https://elmedicointeractivo.com/one-health-a-por-una-sola-salud-en-todo-el-planeta/
https://www.diarioveterinario.com/t/2070433/one-health-camino-avanzar-salud-publica
https://efesalud.com/enfoque-one-health-profesionales-sanitarios-se-unen-para-impulsar/


Examples of One Health
COVID-19 Pandemic



Human actions = 
increase

transmission

Irving et al., Nature 2021

Examples of One Health
Coronaviruses – zoonotic transmission



Bat 
Unique viral reservoir

Reservoir of more zoonotic pathogens than 
any other mammal…BUT  important 

ecological role

• Biology (high diversity, flying mammal, 
variety diet...)

• Immune response and tolerance



More examples of One Health
Mpox outbreak



More examples of One Health
Avian flu



More examples of One Health
Avian flu…2021-2022 largest avian flue epidemic in Europe



More examples of One Health
Avian flu…in humans



More examples of One Health
Avian flu…in humans



• Not all influenza viruses have the same transmission capacity.

• Need close contact with infected avian species.

• Human transmission effective only one day before symptoms and…

• Low transmission capacity via aerosols between humans. BUT...

More examples of One Health
Avian flu…is it a human threat?



More examples of One Health
Avian flu…is it a human threat?



Increased capability of aerosol 
transmission?

Higher activity of the PB2 (increased
replication capabilities?

More examples of One Health
Avian flu…is it a human threat?



More examples of One Health
Nipah virus transmission



More examples of One Health
Ebola virus transmission

Humans are infected by close contact with the blood, 
secretions, organs or other bodily fluids of 
infected animals

Ebola then spreads through H2H 
transmission, with infection resulting from direct
contact through broken skin or mucus 
or bodily fluidsPigs

Antelopes

Chimpanzees

Gorillas

In Africa a particular species of fruit bat is
considered to be the posible host for Ebola
virus

Secondary
hosts

Primary host fruit
bat



Campylobacteriosis was the most reported zoonosis in the EU in 2020, with 120,946 cases. It 
was followed by salmonellosis, which affected 52,702 people.

Listeriosis and West Nile virus infections were the diseases with the highest case 
fatality and hospitalisation rates – with most locally acquired human infections of West Nile virus 
reported in Greece, Spain and Italy.

Situation in Europe
Which zoonoses are more frequent?



Collaboration Strengthens Capacity on 
Zoonoses Anticipation and 
Preparedness.

Credits: WOAH

How can we be better 
prepared?



https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts

How can we be better prepared?
Priority diseases

Disease X

https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts


Cost of preventing future pandemic

<1% Cost of COVID-19 
pandemic



Karesh et al., 2012

Reactive: outbreak research
Actual paradigm (and past)

Pro-active: anticipation/preparedness researchFuture paradigm

 Mapping what is around

 Identifying hotspots for change

 Assess potential human health impact

 Develop medical countermeasures

Koopmans, 2019

We need to change the paradigm



The One Health Approach to combat 
pandemics

eGo-centric vs eCo-centric



Coronavirus Research line
Highly pathogenic Coronaviruses – The Team



Many thanks for your attention!!



www.irta.cat

Life need not be easy, 
provided only that it is not empty.

Lise Meitner - Austrian-Swedish physicist
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