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ARBOviruses

• Heterogenous group of viruses

– ARthropods (ticks – mosquitoes - sandflies)

– BOrne

• Flaviviruses

– WNV

– DENV

– TBEV

– USUV

• Alphaviruses

– CHIKV

• Bunyaviridae 

– CCHFV (Nairoviruses)

– TOSV (Phleboviruses)
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West Nile Virus  (WNV)

• Flaviviridae (Flavivirus)

• ss (+) RNA 

• Virion (spherical shape), 40-50 nm

• envelope ( proteins E and prM)

• Capsid (protein C), 20-30 nm
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West Nile Cycle



Human Transmission

•Mosquito
• Laboratory acquired

• Blood transfusions and SOT
• Transplacental transmission

• Breast feeding
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fever, weakness,
headache, myalgia,
nausea, vomiting

( 3 – 6 gg.)

Encephalitis
(meningoencephalitis)

Clinical Epidemiology of  WNV infection in humans

Incubation period: 3-14 days
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Abstract: In Europe, many flaviviruses are endemic (West Nile, Usutu, tick-borne 

encephalitis viruses) or occasionally imported (dengue, yellow fever viruses). Due to the 

temporal and geographical co-circulation of flaviviruses in Europe, flavivirus differentiation 

by diagnostic tests is crucial in the adaptation of surveillance and control efforts. Serological 

diagnosis of flavivirus infections is complicated by the antigenic similarities among the 
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mosquito-borne flaviviruses, probably as a result of a slower virus replication rate in ticks and longer 

generation times of their tick hosts [49].  

Figure 1. Genetic relatedness of flaviviruses, evaluated using genetic alignments of 

complete genomic sequences. GenBank accession numbers are indicated on the tree 

branches of each virus.  

 
WNV: West Nile virus, JEV: Japanese encephalitis virus, USUV: Usutu virus, MVEV: Murray Valley 

encephalitis virus, ALFV: Alfuy virus, NTAV:Ntaya virus, DENV: Dengue virus, YOKV: Yokose virus, 

CFAV: Cell Fusing Agent virus, KRV: Kamiti River virus, MMLV: Montana Myotis Leukoencephalitis virus, 

RBV: Rio Bravo virus, MODV: Modoc virus, APOIV: Apoi virus, MEAV: Meaban virus, SREV: Saumarez 

Reef virus, TYUV: Tyuleniy virus, KSIV: Karshi virus, POWV: Powassan virus, DTV: Deer Tick virus, 

ALKV: Alkhurma virus, LGTV: Langat virus, OHFV: Omsk Hemorrhagic Fever virus, TBEV: tick-borne 

encephalitis virus, LIV: Louping Ill virus, YFV: Yellow Fever virus. 2 outgroups were used, HCV for Hepatitis 

C virus (Hepacivirus genus, Flaviviridae family) and BVDV for Bovine Viral Diarrhea virus (Pestivirus genus, 

Flaviviridae family). Flaviviruses and WNV strains isolated in Europe are underlined. The phylogenetic tree 

was constructed using neighbor-joining with Jukes–Cantor parameter distances (scale bar) in MEGA, version 

5.2 [50]. A bootstrapped confidence interval (1000 replicates) and a confidence probability value based on the 

standard error test were also calculated using MEGA.  

Many antigenically-related flaviviruses have been identified, and mosquito-borne flaviviruses have 

been found on every continent except Antarctica. Similarities in disease symptoms—only two syndromes, 

encephalitic and hemorrhagic, have been described in humans and animals—make it impossible to 
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3.5. Molecular Epidemiology 

According to phylogenetic analysis, WNV is classified in lineages and clades. WNV strains that 

cause disease in humans and horses belong to lineage 1 and lineage 2, while other lineages have been 

sporadically detected in mosquitoes and birds but not associated with human disease [78]. WNV 

lineage 1 is composed of strains that circulate in North Africa, Central and Southern Europe, North 

America, and Australia; WNV lineage 2 contains strains isolated in sub-Saharan Africa and in Madagascar 

and, since 2004, also in Central and Eastern Europe [79], Russia [80], and Greece (since 2010) [5,6].  

Analysis of WNV genome sequences detected so far in Italy demonstrated the succession of 

different lineage 1 and 2 strains phylogenetically related to the Mediterranean and Eastern European 

subtypes of lineage 1, clade 1a, or to the Hungarian-Greek lineage 2 strains (Figures 2 and 3). In some 

cases, old WNV strains were no longer detected after having caused outbreaks and appeared to be 

displaced by new strains. This could be due to the positive selection of new WNV strains with 

enhanced fitness and transmissibility, but also to suitable ecological conditions that favored a certain 

viral strain in a particular niche.  

Figure 2. Map of Italy showing the areas where different WNV strains were detected in the 

period from September 2008 to August 2013. WNV lineage 1 strains are indicated in blue; 

WNV lineage 2 strains are indicated in red. 
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(WNV) infection have been implemented in Italy since the first detection of the virus in 

1998. These surveillance activities documented a progressive increase of WNV activity 

and spread in different regions and the emergence of new WNV lineages and strains. Italy 

is a paradigmatic example of the complex epidemiology of WNV in Europe, where 

sporadic cases of WNV infection, clusters, and small outbreaks have been reported in 

several regions. In addition, different strains of both WNV lineage 1 and lineage 2 have 
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Persistence of Anti-West Nile Virus-Specific 
Antibodies Among Asymptomatic Blood Donors in 

Northeastern Italy 

• The development and persistence of anti-West Nile Virus (WNV) 

immunoglobulin G (IgG)- and IgM-specific antibodies were 

investigated in 68 asymptomatic blood donors (BDs) previously 

tested as positive between October, 2008, and September, 2009, 

and living in northeastern Italy.  

• Our study showed that WNV-specific IgG titers became negative 
(41%) or decreased (33%), while they increased in a smaller 

percentage (10%); 16% of BDs showed no titer variation. 

•  Reversion to seronegative status within a short time frame 

suggests that WNV surveillance should be maintained year 

after year. 

A. Pierro et al. VBZD 2013 



ARBOviruses

• Heterogenous group of viruses

– ARthropods (ticks – mosquitoes - sandflies)

– BOrne

• Flaviviruses

– WNV

– DENV

– TBEV

– USUV

• Alphaviruses

– CHIKV

• Bunyaviridae 

– CCHFV (Nairoviruses)

– TOSV (Phleboviruses)



Dengue in Europe

Several imported cases (travellers)

2010-2013: autochthonous transmission in 

Southern France, Croatia, Madeira
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Chikungunya

• Spherical virions, about 70 nm diameter with

envelope

• Nucleocapsid icosaedric (40nm, nucleoprotein

C).

• Envelope: spikes (glycoproteins gpE1 e gpE2)

• ssRNA (+), fully sequenced



Chikungunya: epidemiology

www.chikungunya.net



E1: A226V

Bordi et al., Clin Infect Dis 2008.



Number of cases by lab results Emilia-Romagna  

4th July 2007 – 28th September 2007     

Index case lab confirmed 1

Lab confirmed 247

In total, 248 (247+1 case index) persons affected, from 

four provinces (Ravenna, Forlì/Cesena, Rimini, Bologna)
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Cluster of CHIKV Infection Emilia Romagna August –

November 2007
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