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Emerging infectious diseases in history 
(Morens & Fauci, Cell, 2020)



Ebola & Marburg Virus Outbreaks in Africa

Source: Public Health England 2020 (https://www.gov.uk/ebola-and-marburg-haemorrhagic-fevers-outbreaks-and-case-locations#historic-map-of-outbreaks)



(Quick, The End of Epidemics,  2018)

Poverty



An Age of Pandemics?

Bedford et al, Nature, 2019



Discovery of a rich gene pool of bat SARS-related 
coronaviruses (Hu et al, PLOS Pathogens, 2017)

• Hu et al  (2017) identified 11 new strains of SARS virus in multiple species of horseshoe bats in a single cave in Yunnan 
Province, China.

• Newly identified bat strains, as well as several strains identified in a previous study of the same bat cave, contained all the 
essential genetic building blocks of the human SARS coronavirus.

• They hypothesized that genetic recombination between precursor strains that later evolved into the newly identified 
strains may also have given rise to a strain that directly evolved into SARS coronavirus.

• Continued monitoring of the cave they studied, as well as other sites.

Chinese horseshoe bat 
(Zhang, PLOS, EurekAlert, 2017) 



Transmission of infection and amplification in people (bright red) occurs after a pathogen 
from wild animals (pink) moves into livestock to cause an outbreak (light green) that 

amplifies the capacity for pathogen transmission to people 
(World Bank, One Health Operational Framework, 2018) 

Animal disease surveillance is critical for early detection and 
rapid response (World Bank and EcoHealth Alliance, 2018)



As of 20 October:

- 40,652,097 confirmed cases

- 1,222,036 confirmed deaths
Johns Hopkins, 2020

COVID-19: reported versus actual estimates

The Economist, 2o2o



COVID-19 resurgence in Europe

As of 20 October (ECDC):
• 5,039,783 confirmed cases in 

the EU/EEA and the UK
• 202, 062 deaths in the EU/EEA 

and the UK
The Economist, 2020

The Economist, 2020



Long COVID-19
(Couzin-Frankel, Science, 2020)



Shockwaves for the years to come 
(Global Preparedness Monitoring Board, 2020)

• Huge impacts on health outcomes beyond COVID
• Nearly 100 million more people at risk of extreme poverty 

in 2020
• Growing food insecurity worldwide
• More than a billion children are or have been out of school
• Mental health crisis 
• Increased risk of violence and threatened social cohesion
• Deepens social inequalities 



Herd immunity?

• Only a proportion of a population needs to be immune to stop an 
epidemic

• R=(1-pC)(1-pI)Ro with herd immunity: R<1      

SARS-Cov-2 R0 is 2.5 – 4 

• Herd immunity threshold around 67%, and probably at least 50% of 
population must be immune (for how long? Several rounds of re-
infection? Duration of immunity? …)

• In influenza herd immunity after 2 or 3 waves

• Mortality can be enormous at 0.3-1.3% infection fatality rate = >15 
million deaths for 7.8 billion population 



The future?

René Magritte, La Clairvoyance



Future course of the pandemic?
(Scudellari, Nature, 2020)



Will SARS-CoV-2 become endemic?
(Shaman & Galanti, Science, 2020)



1. BioNTech/Fosun Pharma/Pfizer

2. Moderna/NIAID

3. CanSino Biological Inc/Beijing Institute of 
Biotechnology

4. Gamaleya Research Institute

5. Janssen Pharmaceutical Companies

6. University of Oxford/AstraZeneca

7. Beijing Institute of Biological Products/Sinopharm

8. Sinovac/Instituto Butantan

9. Novavax

10. Wuhan Institute of Biological Products/Sinopharm

COVID-19 vaccine candidates in Phase III
(LSHTM Vaccine Centre, 18 October, 2020)

Phase III:
Testing of vaccine in a large number 

of healthy volunteers (1,000-10,000+)

Primary questions: Is the vaccine 
effective at preventing disease? Is the 

vaccine safe in a larger, more varied 
population?



How long does it take to make a vaccine?



Solid progress against Ebola in recent years

Credit: The Wellcome Trust. Health officials and health workers celebrate the launch of 
Ebola vaccination programme.

• Merck’s Ebola vaccine - rVSV-ZEBOV 
(ERVEBO)- licensed by EC (11.2019) and FDA 
(12.2019)
• 2002: Vaccine developed at the Public Health 

Agency of Canada’s  National Microbiology 
Laboratory; research began years earlier 

• Janssen’s Ebola vaccine regimen - Zabdeno
(Ad26.ZEBOV) and Mvabea (MVA-BN-Filo) -
approved by EC (7.2020)
• 2002: Crucell (Janssen) begins Ebola vaccine 

research program with NIH support
• Two treatments that significantly increase the chance 

of survival - REGN-EB3 & mAb114



COVID-19 vaccine initiatives

Coalition for 
Epidemic
Preparedness
Innovation 



Challenges ahead for a safe and effective COVID-19 
vaccine:

1. Will it work? For how long?

2. Will it be safe?

3. Will there be enough? 

4. Who gets it first?

5. Will people accept it?

6. Close cost-marketing monitoring

There are no silver bullets!

Source: Figueiredo et al 2020

Will vaccines end the pandemic?



Standard measures not predictive
(Crosby et al, Think Global Health, 2020)



State of the Union Address by President Ursula von der Leyen, 
2020

• Build a stronger European Health Union:
• Strengthen crisis preparedness and

management of cross-border health 
threats (reinforce ECDC and EMA)

• Build a European BARDA
• Discuss question of health competences
• Learn global lessons – President von 

der Leyen, Prime Minister Conte and the 
G20 to convene a Global Health Summit 
in 2021 in Italy

• Vaccine development and access (ACT-A 
& Covax)



Lessons from past epidemics

1. The sooner you act, the higher your chance of impact. 

2. Political leadership at the highest levels. 

3. Use all of tools that science offers to inform 
decisions, promptly adopt innovation, and massively
invest in R&D.

4. No magic bullets: use a combination of prevention 
measures, even if when we have a vaccine  

5. Invest in public health systems and societal 
preparedness

6. Build coalitions and involve communities for a 
whole of society approach! 



Societies living with COVID-19

• Series of outbreaks & new pandemics

• Change in cultural and behavioural norms

• Strong public health institutions

• Safe spaces for vulnerable communities

• Long-term care for survivors

• Research and innovation

• Mitigate acute and long-term health, social and
economic costs

• Change how we live, work, travel, interact with 
nature

No country is safe, 
unless every country 

is safe

(National University of Singapore, 2020)



Yambuku Hospital          1976-2014



Congratulations Quarraisha and Slim!!!!


