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Mosquito-borne viruses



Mosquito-borne infections

Flaviviruses WNV Culex
DENV Aedes
ZIKV Aedes

Alphaviruses CHIKV Aedes



WEST NILE VIRUS



WNV in the Mediterranean basin



WNV in Camargue, France:   1962-65 (cases in horses, 
13 human cases) - 2000 (no cases in humans)



Romania, 1996



West Nile virus in Italy, 1998
• Between August and October 1998 an

outbreak of equine encephalomyelitis
occurred in Tuscany Region. 14 cases
were registered, with 6 deaths.

• A strain of West Nile virus was isolated
from the brain of a horse.

• Four asymptomatic infections were
identified in asymptomatic humans at risk



2008: WNV is back!
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Phylogeographic analysis of WNV- 1 spread

Significant links

:
•between Africa 

and Western Europe

•between Africa 

and Eastern EuroAsia

•between Eastern 

EuroAsia and America

Clade A Clade B Clade B

Zehender et al. Infect Gent Evol 2011





Chikungunya



Chikungunya Symptoms







Castiglione di Cervia

Castiglione di Ravenna

Rezza et al. Lancet 2007







Secondary clusters of CHIKV and 
distance from primarily affected areas 

Cervia (9 Km)        19 cases

Ravenna (23 Km)    9 cases

Cesena (19 Km)    15 cases

Bologna (90 Km)     5 cases

Rimini (49 Km)        6 cases
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Phylogenetic analysis of the partial nucleotide sequence 
(1011 nucleotides) of the E1 gene of CHIKV strains identified 

in Italy and in different parts of the world

CHIKs/Ravenna.ITA/34-07/1

CHIKs/Ravenna.ITA/34-07/3

CHIKs/Ravenna.ITA/34-07/2

CHIKs/Ravenna.ITA/34-07/6

CHIKs/Ravenna.ITA/34-07/4

CHIKs/Ravenna.ITA/34-07/7

IND-06-RJ1

IND-06-TN1

IND-06-AP3

IND-06-MH2

IND-06-KA15

Mauritius D570/06

LR2006 OPY1-Reunion

IND-00-MH4

Tanzania-S27. ECSA

Tanzania-strain Ross

IND-63-WB1 (Kolkata) Asian

IND-73-MH5 (Barsi) Asian

Nigeria 64 WA

Senegal -83 WA 37997
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0.005

Central/East African genotype

Asian genotype

West African genotype





Dengue: geographic distribution and symptoms



Dengue in Latin America: historical spread



Manifestations of Dengue virus fever

Asymptomatic Symptomatic

DFS DHF (plasma leakage)

No shock DSS

Dengue virus infection



Chikungunya Dengue

Fever 100 93

Joint pain 100 N/A

Muscle pain N/A 50

Skin rash 75 53

Itching 25 21

Vomit 3 13

Diarrhea 2 25

Hemorrhagic symptoms 0,5 26

Frequency of selected symptoms in 
Chikungunya e Dengue

Rezza, Emerging Infectious Diseases, 2014





The epicenter of the Zika outbreak in Brazil



Zika conjunctivitis and skin rash



Zika related mycrocephaly and brain malformations



Aedes-borne viruses
Vaccines and other interventions

• Vaccines
Yellow fever Yes
Japanese encephalitis Yes
Dengue Licensed
Chikungunya Phase 1/2
Zika Pre-clinical

• Genetically modified mosquitoes

• Mosquito control measures



Global distribution of Aedes spp (Ae. aegypti and Ae. Albopictus) mosquitoes



Dengue Chikungunya

• Summer 2007
Italy (>250 cases)

• Summer 2010
Southern France (2 cases) Southern France (3 cases)
Croatia (>10 cases)

• 2012
Madeira (>2100 cases)

• October 2013
Southern France (one case)

• Summer 2015
Southern France (6 cases)

Autochthonous cases of dengue and chikungunya in Europe



Distribution of Ae. Albopictus in Europe



Risk map for Ae. Albopictus in Europe

Climatic models



PNAS, 2004

There is no where in the world from which we 
are remote and no one from whom we are 

disconnected


