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“You better get used to it, the world is entering a phase in 
which new outbreaks of rapidly spreading diseases is the 

new normal” 

Mike Ryan, Former head 
WHO emergency program



3Sun et al, 2023; https://link.springer.com/article/10.1186/s12992-
023-00959-0
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The common underlying theme: the Anthropocene 
“an era in which health increasingly is affected by human impact on the planet”

• CHANGE in demographics (humans and animals)

• CHANGE in political landscape

• CHANGE in behavior

• CHANGE in technology

• CHANGE in climate 

• CHANGE in land use

Changing balance between humans, 
animals, ecosystems, viruses and 
microbes

• Re-introduction of 
eradicated diseases 

• New diseases
• Tipping points for known 

diseases
Sikkema and Koopmans; 
https://pubmed.ncbi.nlm.nih.gov/41044181/



Categories of drivers that explain why we see more frequent, 
bigger and more impactfull epidemics

Probability of spillover

• Large scale deforestation

• Biodiversity loss

• Animal farming with low 
biosecurity

• Increasing density of human 
and animal populations ….

• Increasing food demand

Probability of spread 

• Global travel and trade

• Megacities with poor 
infrastructure

• Industrial farming ….

Probability of increased 
impact

• Ageing 

• Increase in population with
comorbidities

• Social disparities 

• Demographics …….

Climate change can affect many of these drivers, 
although it is difficult to define effects precisely



https://www.gov.uk/government/publications/emerging-infections-characteristics-epidemiology-and-global-
distribution/emerging-infections-how-and-why-they-arise

Outbreaks of emerging infections happen everywhere



Spillover > epidemic? > pandemic?

Wolfe et al, 2007

Public health threat

Individual health 
threat

Biggest window of 
opportunity for early 
containment



Questions with a(ny) spillover

Wolfe et al., 2007

1.What is it?  
2.How can I detect it? 
3.What is the reservoir?
4.Who can be infected? 
5.What is the mode of transmission?
6.How widespread is it? 
7.How contagious is it?
8.How severe is the disease?
9.Who is most at risk? 
10.(How) can it be stopped, prevented? 



https://www.thelancet.com/action/showPdf?pii=S2589-5370%2822%2900116-X

Ecotones = Places 
where normally 
distinct ecosystems 
converge, leading to 
novel interactions and 
risks 



Curaudeau et al https://www.mdpi.com/1999-4915/15/3/727
Doty et al https://www.mdpi.com/1999-4915/9/10/283
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Rimoin et al., PNAS 2010

Savannah

2.69 (2.35-3.09)

Ecotone

5.62 (4.82-6.66)

Forest

11.25 (10.22-12.39)

Monkeypox spillovers

Infections particularly 
in children

Probability of spillover

• Large scale deforestation

• Changing susceptibility of humans

Probability of spread 

• Urbanization 

• Global travel and trade

Probability of increased 
impact

• Co-morbidities

• Poverty, access to care





https://worldhealthorg.shinyapps.io/mpx_global/



“Although significant uncertainties exist about the 
severity of mpox caused by MPXV clade I, most people 
experience mild to moderate symptoms, followed by a 
full recovery”

Photo’s by Leandre Murhula Masariki, Kamituga hospital, DRC



https://discoveryalert.com.au/bundibugyo-ebola-outbreak-drc-
cobalt-supply-chains-2026/

15

75% of the world’s Co and Cu



Butler et al, 2014; http://rambaut.github.io/EBOV_Visualization/Makona_1561_D3/







Vial et al, Lancet 2023 



Daily mail, note: not entirely accurate, but shows countries involved



Greenspoon et al, PNAS 2023



Risk areas: high density 
farming



HIC ecotone

Sikkema et al https://pubmed.ncbi.nlm.nih.gov/35988158/



Take home messages

• One Health and Planetary health focus on 
understanding the root causes of disease emergence 

• Human activities have impact on frequency and size of 
zoonotic disease outbreaks 

• Getting ahead of this curve requires a more integral 
approach to prevention 



https://www.veo-europe.eu
https://www.onehealthpact.org
https://www.globalsurveillance.eu/projects/great-life
https://juakivu.org
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