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Between 1950 and 1994 West Nile Virus (WNV) has

been sporadically detected in:

Europe (Spain, Portugal, France, Russia, Romania

and Czech Rep.)

Africa (South Africa, Senegal and Kenya)

Middle East (Israel, Iran)

Asia (India)

West Nile Disease
“back to the future”



Clinical signs in:

Israel 1957 (human cases)

Camargue 1962 (horses)

Since 90s:

more frequent outbreaks in the Mediterranean
Basin with clinical signs in horses

West Nile Disease
“back to the future”



Japanese encephalitis “sero-complex” viruses

Updated: 2011



Lineage 1a

Lineage 1b

Lineage 2

Proposed lineage 3
Proposed lineage 4

Lineage 1: worldwide distribution: 
West Africa, Middle East, East and 
Southern Europe, America and 
Australia  

Lineage 2: Africa, Senegal, Uganda, 
R.C.A., Kenya, Madagascar, Central 
Europe  

Lineage 3 e 4: Central Europe 

Lineage 5: Indian strains  

Different strains

Different virulence

Whole viral genome
(Bakonyi et al., EID, 2006)

WNV: 
classification



France 407/04
France 405/04

Italy 15803/08
Italy 15217/08

Morocco/03

Italy/98
Spain/2007 GE-1b/B

Spain/2007 GE-1o/V

France/00

Morocco/96

Kenya/98
Romania/96

Volgograd/99 uomo

Astrakhan/01 cormorano
Astrakhan/04-2-824A

Astrakhan/02 dove

Tunisia/97

Hungary/03

Mexico/03
Israel/98

New York/00 corvo

New York/99 uomo

New York/99 flamingo

China

Egypt/51
Portugal/71

Kunjin

Phylogenetic tree based on 
complete genome of West Nile 
viruses belonging to lineage 1

WNV: 
classification

Sotelo et al., 2009.















2001 Cayman islands

2002 Guadaloupe, Domenican Republic, 
Jamaica

2003 Mexico, Bahamas, Puerto Rico, 
Cuba

2004 Colombia, Trinidad

2006 Argentina, Venezuela

1999

2002

2006

2004
2003

Birds and horses cases
Very few human casesH. Zeller, eCDC

Rapid dissemination of WNV on the 
american continent



Human Neuroinvasive Disease
Incidence in the United States
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Human Neuroinvasive Disease
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Human Neuroinvasive Disease
Incidence in the United States
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Human Neuroinvasive Disease
Incidence in the United States

2006



Human Neuroinvasive Disease
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2007



Human Neuroinvasive Disease
Incidence in the United States

2008



Human Neuroinvasive Disease
Incidence in the United States

2009



Number of Human Neuroinvasive Cases 
1999-2009



Number of Human Non-Neuroinvasive Cases 
1999-2009



Human Neuroinvasive Disease
Incidence in the United States

2010



WND in Europe and in the Mediterranean Basin 

Clinical cases and  positivity detected (1979-2010) 
Data updated to April 2010

Calistri et al., 2010



Marsh areas

WND in Europe and in the Mediterranean Basin 

Clinical cases and  positivity detected (1979-2010) 
Data updated to April 2010

Calistri et al., 2010



Marsh areas

Migratory birds short distance routs

Clinical cases and  positivity detected (1979-2010) 
Data updated to April 2010

WND in Europe and in the Mediterranean Basin 

Calistri et al., 2010



Marsh areas

Migratory birds short distance routs

Migratory birds long distance routs

WND in Europe and in the Mediterranean Basin 

Clinical cases and  positivity detected (1979-2010) 
Data updated to April 2010

Calistri et al., 2010



Human:
160 cases; 6 deaths

Equine:
24 cases; 8 deaths

Equine:
7 cases; 2 deaths

Equine:
7 cases

Human:
14 cases; 1 death

Human:
7 cases; 2 deaths

Human:
164 cases; 14  deaths
Equine: 6 cases

Human:
7 cases; 3 deaths

Updated to 10 Sept 2010
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Endemic circulation of 
WNV in Romania 

Ceianu C.



Limited outbreaks
in South France  

Mediterranean 117 equine cases and 30 deaths in total
departments 7 human cases in 2003

50 km

Main cities

Area of Outbreaks distribution

Circulation zone of WNV
after the serological surveillance of 1960

Lecollinet S.



WND in the Mediterranean Basin 2010
(1st July 2010 – 3rd January 2011) 

Country Species
No. 

Cases
No. 

Deaths
Bulgaria Equidi 8 0

Uomo 261 34
Equidi 30 3

Israel Uomo 24 1
Uomo 3 0
Equidi 128 5

Morocco Equidi 25 8
Portugal Equidi 1 1

Uomo 41 4
Equidi 6 0

Russia Uomo 480 6
Spain Equidi 41 10
Turkey Uomo 7 3
Hungary Uomo 3 0

1058 75

Greece

Italy

Romania

Total

http://sorveglianza.izs.it/emergenze/west_nile/bollettino_2010_mediterraneo/2010_med.pdf



Lineage I distribution in Europe
and Mediterranean Basin



Lineage II distribution in Europe
and Mediterranean Basin




