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3. Higher prevalence of 
infectious diseases

1. Expansion of vectors

Tatem et al. PNAS (2015)

2. Expansion of pathogens

Jones et al. Nature (2008)

23% are VBD

Globalisation and Human diseases

INVS (2007)



Yellow fever
Nigeria (1927)

Chikungunya
Tanzania (1952)

Zika
Uganda (1947)

Dengue 1
Japan (1943)

The most important arboviruses



Anthropophilic mosquitoes
Aedes aegypti
Aedes albopictus

Non-human primates

Arboreal canopy-dwelling
Aedes spp.

Sylvatic cycle Zone of emergence Epidemic cycle

Bridge vectors?

Transmission cycles



The same epidemic vectors

Aedes aegypti

Aedes albopictus

Ae. aegypti and Ae. albopictus Houé et al. Emerg. Microbes Infect. (2019)



Aedes mosquitoes



What makes a mosquito competent?

Shaw & Catterucia. Nature Microbiol (2019)



Vector competence

Bellone & Failloux. Front. Microbiol. (2020)



Louis EID (2012)

Dengue: a threat for Europe

 DENV-1
 DENV-2
 1 million cases
 1000 deaths

The 1927-28 outbreak in Greece

Guzman & Harris. The Lancet (2014)



Aedes aegypti  in Europe

Schaffner & Mathis. Lancet Infectious Diseases (2014)

1960

Tomasello & Schlagenhauf. Travel Medicine and Infectious 
Diseases (2013)

Today



Tomasello & Schlagenhauf Travel Med Inf Dis (2013)

Aedes albopictus in Europe

Albania
(1979)

Italy
(1990)



Vega-Rua et al. Commun. Biol. (2020) 

A scenario of Ae. albopictus migrations



2010
Croatia

2013, 2014
Marseille

Nîmes
2015

2010
Nice

DENV back to continental Europe in 2010

Aedes albopictus introduced in 2004

PACA, 
Occitanie

2018

PACA
2019

PACA, 
Occitanie

2020



Vega-Rua et al. PLoS ONE (2013)

European Ae. albopictus for DENV

France

Bellone et al. Sci .Rep. (2020)



0

20

40

60

80

100

Di
ss

em
in

at
ed

 in
fe

ct
io

n 
ra

te
 (%

)

Aedes albopictus and dengue

Credit: AIV - IP



CHIKV arrive in Europe in 2007

2007, 2017
Italie

2010, 2017
PACA

2014
Montpellier

Powers et al. J Gen Virol (2005)



AL-South of France

Vega-Rua et al. PLoS ONE (2013)

2010: CHIKV in France
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Mariconti et al. Sci. Rep. (2019)



Risk of Ae. albopictus-mediated CHIKV 
transmission in Southern Europe

Mariconti et al. Sci. Rep. (2019)
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Aedes albopictus and chikungunya

Credit: AIV - IP



Fauci & Morens. N Engl J Med (2016) 

Yap Island
(2007)

French Polynesia
(2013)

Brazil
(2015)

Uganda 
(1947)

ZIKV emergence



Rio de Janeiro (Brazil)
June 2015 – May 2016

1,683 mosquitoes captured (720 ♀ + 963 ♂)

May 2015: First cases in Brazil

Ferreira-de-Brito et al. Mem Inst Oswaldo Cruz (2016)
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Chouin-Carneiro et al. PLoS Negl Trop Dis (2016)
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Cx. quinquefasciatus Cx. pipiens
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Cx. quinquefasciatus Cx. pipiens

Cx. pipiens complex and ZIKV
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Amraoui et al. Eurosurveillance (2016)Credit: A. Vega-Rua (IP)
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Amraoui et al. Eurosurveillance (2016)



Risk for Europe

French Overseas departments
Guadeloupe
Martinique
French Guiana

France

Jupille et al. PLoS Negl Trop Dis (2016)
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Corsica Montpellier

Ae. albopictus France more competent for 
African ZIKV

Vazeille et al. Emerg. Microbes Infect. (2019)



Wasserman et al. Int J Infect  Dis (2016)

Yellow fever remains a major public 
health issue

Each year:
• 200,000 cases
• 30,000 deaths

2016
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Risk for Europe

Amraoui et al. Eurosurveillance (2016)

Barrett. Science (2018)



Emergence of arboviruses in two steps

1. Adaptation of the vector to a new biotope

2. Adaptation of the virus to different vectors

Bonizzoni et al. Trends Parasitol (2013)

Coffey et al. Future Microbiol (2013)
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