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Emerging viruses since1970 (non exhaustive) 

1973 Rotavirus 1997 Influenza A H5N1 (1er)

1977 Ebola virus Virus Menangle

Hantaan virus 1999 Virus Nipah

Influenza A H1N1 Influenza A H9N2

1980 HTLV-1 Virus West Nile (Amériques)

1982 HTLV-2 Metapneumovirus humain

1983 HIV-1 2003 Influenza A H5N1 (2e)

1986 HIV-2 Sars-Co

1988 Virus de l’Hépatite E Influenza A H7N7

HHV6 2004 Influenza A H5N1 (suite)

1990 Virus Guanarito other Influenza A viruses

1993 Virus Sin Nombre NL coronavirus

2005 Chikungunya virus (Ocean Indien)

1994 Virus Sabia 2009 Influenza A H1N1pdm

Virus Hendra 2011 Influenza A H3N2v

1995 Virus de l’Hépatite G 2012 Mers CoV

HHV8 2013 Influenza A H10N7s

1996 ESB (variant UK) Influenza A H6N1

Austrian Bat Lyssavirus 2014 Ebolavirus (Afrique de l’Ouest)

2015 Zikavirus

Influenza H5N1/N2/N8 (France)

Influenza H7N9 (Chine)

Et Caetera…



Animal sources
• Rongeurs

• Hantaan virus (inclus Dobrava et Pumalaa)

• Volailles, Oiseaux
• Influenza A, 
• Virus West Nile 

• Cochons
• Influenza A, 
• Virus Nipah

• Chauve-souris
• Australian bat lyssavirus, 
• Virus Hendra, 
• Virus Menangle, 
• Ebola virus, 
• Sars-Co

• Camelidés
• MersCoV

• Singes
• HIV-1



Epidémiologie des virus émergents

• Afrique

• Ebola, West Nile, Influenza, ...

• Amériques

• Guanarito, Sin Nombre, Sabia, West Nile, Zika, Influenza, …

• Asie & Océanie

• Influenza, SARS-Co, Encéphalite Japonaise, Hendra, Nipah, Menangle, 
Hantaan virus,   …

• Moyen Orient

• MERs CoV, …

• Europe

• Influenza, Encephalite à tique, Pumalaa, Dobrava, …



?



The path to humans

A WHO team is on its way to China

to decipher the early events and the

missing link



Coronaviruses: the other pandemic virus?



Which viruses were precursors?

Murakami S et al, EID 2020



For MERS - CoV



Light Orange … previous bat CoVs
Orange … previous closest bat precursor (Yunnan 2013)
Red … new bat CoVs (Yunnan 2019)
Light blue … hCoV-19 2019-2020
Green … pangolin CoV (Southern China 2019)
Blue … SARS CoV

• New nearest bat precursor from Yunnan 2019 (high identity in Orf1ab, 
greatest difference in Spike protein, recombination or mixed viruses in 
metagenomic sample, not yet peer-reviewed)

• Nearest pangolin precursors from Guangdong (Southern China)
• Previous closest bat precursor also from Yunnan (Southern China) but 

sample from 2013

SARS-CoV 2 emergence and reservoirs



Impact- SARS-CoV-2 



SARS-CoV-2 situation au 23 novembre 2020

Impact- SARS-CoV-2 
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* Uniquement pour les pandémies

The path to humans



Transmission of an avian influenza virus?



What are the barriers



Influenza pandemics

H1N1 H2N2 H3N2

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

40-50 million 1-4 million 1 million

H1N1

2009: “Swine Flu”

0.7 million



4 April: outbreak of  

ILI in Veracruz 29 April: WHO phase 5

April

27 April: WHO phase 4

11 June: WHO phase 6 pandemic 

declared; H1N1 in 74 countries

May June July August OctoberSeptemberMarch

21 April: 2 cases of H1N1 confirmed  

in California, USA

Pandemic H1N1 2009 Timeline

It took 6 week to reach 3 continents as compared to 3 months in 1957





Geographic distribution



Pteropodidae

Ebola





And Zikavirus



And West Nile in Europe



Summary

• Pandemic respiratory viruses: influenza and coronaviruses
• Similar trends of introduction
• Different reservoirs
• Others?

• Pandemic vector borne-diseases
• Zika and chik share vectors
• Dengue and west-nile can expand
• Others to be identified

• Animal borne viruses
• Hantaan
• Ebolaviruses
• Other viruses



www.chu-lyon.fr
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