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The need for a One Health approach
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(Van Boeckel et al. 2017, Science and Van Boeckel et al. 2019, Science)
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Farm antibiotic use projected to increase by 50% between 2013 and 2030 if we continue with business as usual (van 
Boeckel et al. 2017)
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Farm antibiotic treatments in Europe – group v individual (ESVAC 2019)
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Compassion in World Farming



“Demand for livestock products leads to 
more intensive production, that is 
greater populations of high yielding and 
genetically similar stock kept close 
together.

Thus the animals are not only exposed 
to more contact opportunities but they to more contact opportunities but they 
also lack the genetic diversity that helps 
resist the spread of disease, a 
vulnerability known as the monoculture 
effect.”





“Around 60 per cent of all infectious diseases in 
humans are zoonotic as are 75 per cent of all 
emerging infectious diseases. […]

While many originate in wildlife, livestock often 
serve as an epidemiological bridge between wildlife 
and human infections. This is especially the case for 
intensively reared livestock which are often intensively reared livestock which are often 
genetically similar within a herd or flock and 
therefore lack the genetic diversity that provides 
resilience: the result of being bred for production 
characteristics rather than disease resistance.”



When low pathogenic viruses are transmitted to vulnerable poultry species, only mild symptoms 
such as a transient decline in egg production or reduction in weight gain are induced.

However, where a dense poultry environment supports several cycles of infection, the viruses 
may mutate, adapting to their new hosts, and for the H5 and H7 subtypes these mutations can 
lead to generation of a highly pathogenic form.

Thus, highly pathogenic avian influenza viruses are essentially products of intensively farmed 
poultry, the incidence of which has increased dramatically with the greatly enhanced volume of poultry, the incidence of which has increased dramatically with the greatly enhanced volume of 
poultry production around the world. […]

In general, they should be viewed as something artificial, made possible by intensive poultry 
production techniques.”

Scientific Task Force on Avian Influenza and Wild Birds (UNEP/FAO/CMS), 2008



Dawood et al. 2012

• In 2009, a new pandemic strain of influenza H1N1 
emerged in North America.

• Spread around the world, affecting mainly younger
and middle-aged people.

• Study co-authored by CDC estimated pandemic killed
between 150,000 and 575,000 people.

• Of animal origin and genetic analyses linked the new pandemic influenza 

Trifonof et al. 2009

• Of animal origin and genetic analyses linked the new pandemic influenza 
to a “triple reassortment” strain that had circulated in pigs for years (a 
mix of pig/avian/human influenza viruses) which combined with another 
pig strain. Pigs are “mixing vessels” for influenza.

• Influenza is a seasonal disease in humans, but in intensive pig farming flu 
viruses circulate all year round, providing many opportunities for the 
emergence of new pathogenic strains which may spread to humans. 



Nipah virus: spread from bats to pigs to humans

 Emerged in pigs Malaysia in 1999 and is believed to have spread from bats. 
Associated with the encroachment of large commercial pig farms into forested 
areas of high fruit bat activity (Field 2009).

 Malaysian outbreak killed over 100 humans, many of them pig farmers.

 High pig and farm density led to rapid spread in pigs. Over 1 million pigs
were culled.



Covid-19 is a zoonosis too

 Origin is still unproven, but is believed to have transmitted from bats via an 
intermediate species, possibly pangolins.

 Attempts to experimentally infect small numbers of various animals with the 
new virus failed to infect pigs or chickens  (Shi et al. 2020). This suggests that new virus failed to infect pigs or chickens  (Shi et al. 2020). This suggests that 
livestock may not be involved in the emergence of this new pathogen.

 However, an in vitro study looking at cell lines from many different animals 
found that "SARS-CoV-2 replicated most robustly in non-human primate cells 
and pig cells“ (Chu et al. 2020).



Coronaviruses in pigs

 Pigs are susceptible to infection by at least six different coronaviruses (believed to be of bat or bird origin). 
These have caused huge economic costs and some are considered public-health threats (Pan et al. 2020).

 Sudden re-emergence of porcine epidemic diarrhea (coronavirus) in US piglets in 2013 caused death of over 8 
million pigs. May have originated from bats in China (Huang et al. 2013).

Porcine deltacoronavirus emerged in pigs China in 2012. Believed to have spread from birds. In vitro tests suggest  Porcine deltacoronavirus emerged in pigs China in 2012. Believed to have spread from birds. In vitro tests suggest 
humans may be susceptible. Potential for spreading to other species, including humans, described as “alarming” (Li 
et al. 2018).

 In 2017, “Swine acute diarrhoea syndrome” coronavirus emerged in pigs in China, killing 25,000 piglets. Shown 
to have spread from bats (Zhou et al. 2018). “Might transmit to humans in the future”.

 Co-infection with different types of coronavirus also occurs in intensively farmed pigs, raising the possibility of 
viral recombination (Leopardi et al. 2020).



“Given that pigs are in frequent contact with human and multiple wildlife species, and 
that pork is one of the most commonly consumed meats in non-Muslim countries, it is 
important to assess whether pigs could be mixing vessels for the emergence of novel 
coronaviruses with high agricultural impact and risks to public health.”

Wang et al. 2018

“Subclinical circulation of coronaviruses in pigs might present a risk to animals and, 
potentially, to human health.[…] The cocirculation of coronaviruses is worrisome as it 
might favour the emergence of potential epidemic strains through recombination 
events”

Leopardi et al. 2020



Habitat loss, deforestation and emerging infectious diseases

 Scientists increasingly say that habitat loss, deforestation and the loss 
of biodiversity caused by population growth, road building, logging, 
mining and agriculture is a major cause of new pathogens spreading mining and agriculture is a major cause of new pathogens spreading 
from wildlife to humans (UNEP 2016). This process may explain the 
emergence of Covid-19.

 According to the Food and Agriculture, 80% of global deforestation is 
occurring to clear land for agriculture.



https://ec.europa.eu/info/food-farming-fisheries/plants-and-plant-products/plant-products/cereals



Estimated total weight of humans, livestock and terrestrial vertebrate 
wildlife

Van Boeckel 2017, adapted from Smil 2002





A real One Health approach is needed

 Routine antibiotic use in livestock must end, including preventative mass medication 
and growth promotion.

 Major improvements to animal husbandry needed. Intensive indoor farming is 
unhealthy for animals and humans. We recognise the importance of “social unhealthy for animals and humans. We recognise the importance of “social 
distancing” and the safety of the outdoors for limiting Covid-19 spread, so why 
do we think disease spread for livestock is any different?

 Ecosystems must be protected as diversity provides resilience which helps limit the 
spread of disease. Ecosystems are likely to suffer further damage if global 
expansion of intensive livestock farming continues.


