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Definitions

› PANDEMIC - from Greek “pan” (all) + “demos”
(people) is an epidemic of an infectious
disease that has spread through human
populations across a large region, over several
countries, continents or worldwide affected a
large number of people

› EPIDEMIC - an increase, often sudden, in the
number of cases of a disease above what is
normally expected in that population in that
area
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Prerequisites of a pandemic 

› A novel pathogen must emerge to which the
general population has little or no immunity

› The new pathogen must be able to replicate in
humans

› The new pathogen must be efficiently
transmitted from one human to another causing
global spread of disease

?



1st Millenium

Middle Ages

Epidemics and Pandemics have shaped our history…



Influenza pandemics over the past 100 years
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H1N1
H2N2

H3N2

1918: “Spanish Flu” 1957: “Asian Flu” 1968: “Hong Kong Flu”

40-50 million deaths 1-4 million deaths 1-4 million deaths

H1N1

284,000 deaths

2009: H1N1 Pandemic



Spread of 1918 Influenza Pandemic in USA

Spread of 1918 Influenza Pandemic in USA



Brucellosis

E Coli O157

Multidrug resistant Salmonella

Plague

Cryptospporidiosis

Leptospirossis

Lyme Borreliosis

Emerging diseases over past 20 years

Ebola and CCHF

Influenza H5N1

Hantavirus

Lassa fever

Monkeypox

Nipah Hendra

NV-CJD

Rift Valley Fever 

SARS CoV

VEE

Yellow fever

West Nile



Source: Morse S et al Lancet; Volume 380, No. 9857, p1956–1965, 2012

Origin of the next pandemic?



Safeguarding human health in the Anthropocene epoch: report
of The Rockefeller Foundation–Lancet Commission on planetary
health (2015)

Planetary health

› The human population is
healthier than ever before

› These gains in human health
have come at a high price to
planetary health



Anthropogenic drivers of the emergence of 
zoonoses 

Risks of new pandemic-prone diseases higher now than at any

other point in history

- Deforestation, widespread changes to land use, intensive farming

practices

- Wet markets leading to spillover events from wild animals

- Expansion of global travel and trade.

- ↑ urbanisation and high population densities in cities,

- ↑ frequency and severity of natural disasters associated with climate

change & subsequent human displacement
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Deforestation is the largest cause of habitat loss worldwide

› Deforestation shown to alter the natural circulation of

viruses and change the composition, abundance,

behaviour and possibly viral exposure of reservoir species.

› e.g. Ebola outbreak in West Africa in 2014

› traced to the remote Forest Region of Guinea where 80%+

surrounding forest area had been destroyed by international

mining and timber operations

› first case was in an 18-month-old child, hollow tree in

backyard was heavily infested with bats
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Avian influenza remains most likely source of the next pandemic

› Large livestock farms can serve as a source for spillover infections from animals to people

› Intensive poultry farming practices increase the risk of transmission to poultry workers and further spread 

among human populations.

› Reducing demand for animal meat and supporting more sustainable farming could decrease emerging 

infectious disease risk and lower greenhouse gas emissions 
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Global warming has led to hotter climates with higher levels of precipitation in 
northern latitudes

› ↑ ℃ allow mosquitoes, ticks and other disease-carrying insects to

proliferate, adapt to different seasons and invade new territories

› Drought & flooding : heavy rains make spread of dengue fever and malaria

more likely by creating breeding grounds for mosquitoes

› Outbreaks of vector borne diseases have occurred in Europe including

dengue in France and Croatia, malaria in Greece, West Nile fever in south-

east Europe and chikungunya in Italy and France

› Melting permafrost and release of pathogens from animal carcasses e.g.,

anthrax outbreak, Yamal Peninsula, Siberia 2016
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Migration of animals and insects and impact of global trade
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• Infographic of various animals and
insects and their natural migration
distance (maroon; Altizer et al., 2011)

• Re-distribution of species via
trading (blue; data retrieved from food mile

calculator (2020), Wiles et al. (1989), African Wildlife

Foundation (2020), and Animalia (2020))

• Potential carrier of disease (pink;
Goodwin et al., 2012).

https://blogs.egu.eu/divisions/cl/2020/03/16/corona/





• A pandemic occurs every 15-30 years

• Annual probability of between 3% to 7%

• Novel strain of known virus eg H5N7 influenza virus

• Newly identified species or strains eg SARS-CoV-2, Zika, Ebola...

• Resurgence of known epidemic-prone diseases due to global warming 
e.g. dengue, malaria

• Spread of diseases to new geographic areas eg West Nile virus

What are the next threats?



Pandemic preparedness 

⚫ National pandemic preparedness plans 

updated with annual exercises/scenarios

⚫ Legal underpinning of pandemic policies 

⚫ Workforce with skills and knowledge to 

manage pandemic

⚫ Surveillance, monitoring and early warning 

systems inc laboratory

⚫ Supply and delivery systems for medical 

countermeasures

⚫ Communication channels to maintain citizen 

participation and trust

⚫ Research to improve pandemic response 

capacity 
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PANDEM-2 : Incorporating One Health approach to disease surveillance

› IT system for EU pandemic preparedness and response

› Innovations – geospatial mapping tools, modelling,

simulators, standardised data collection tools

› Early warning surveillance systems of animal and

human diseases

› Monitoring of weather data to identify geographical

areas at risk of disease emergence

› Visualisation of real-time data to support decision 

making 

› Predictive tools to monitor evolution of a new 

pandemic
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Conclusions

While we are  emerging from COVID-19, a sudden onset large 

scale pandemic remains a major threat to human health, 

economies and security in an increasingly inter-connected world 

Climate change is increasing the risk of future pandemics

WHAT IS NEEDED TO REDUCE THE RISK?

➢ Global action against climate change incorporating One Health 

& Planetary Health approach

➢ Early warning surveillance systems of animal and human 

diseases with forecasting of emerging threats

➢ Effective pandemic planning in public health and laboratory 

systems, health care delivery and risk communications

➢ Ongoing R&D in vaccines, antivirals, immuno-modulators, 

diagnostics, PPE, IT tools
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