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Flavivirus Genus (Flaviviridae family)
Vector Disease Virus Geographic

Distribution
Symptomatology

Mosquitoes Dengue Dengue type 1-4 Vir. Tropical countries - Fever
- Hemorragic fever

Encephalitis Japanese Enc.Vir.
West-Nile Vir.

S-E Asia
Europe, Asia, Africa,
America Encephalitis

Yellow Fever
St Louis Enc. Vir.
Yellow Fever Vir.

USA
Africa South
America

Ticks Encephalitis Tick-Borne Enc.Vir.

and related viruses

Europe, Central and Far
East Asia
UK, Canada, USA,
Siberia, Asia

Meningitis,
encephalitis



Tick-borne encephalitis virus (TBEV)

SS RNA virus - lipid enveloped
3 structural proteins - 7 NS proteins
2 or 3 subtypes closely related : 96% identity AA
Subtypes Vectors
European I. ricinus
Siberian I. persulcatus
Far-eastern Haemophysalis concinna











Ticks biotope



Factors governing the formation of TBE foci

• Population density and dynamics of infected ticks
and their hosts (viremia)

• Susceptibility of individual host
• Proportion of immune hosts
• Properties of the biotope (92% humidity)
• Temperature (ex : Austria >90% foci at 7°C 

isotherm - up to 1300 m altitude)
• Sociological change



Increase (%) of the TBE incidence in Europe 



TBEV prevalence in tick population of 
endemic areas in European countries

Prevalence %
Austria > 0.44 (max 6.2)
Germany 0.3 – 5.3
Switzerland 0.1 – 1.36
Sweden 0.1 – 1
Italy 0.05
Latvia 1.7 – 26.6 (I. ricinus)

0 – 37 (I. persulcatus)



TBEV antibody prevalence in human population
% population in endemic areas

Austria 4-8 41 (risk groups)
Germany 0-43
Sweden 4-22
France 1 8 (risk groups)
Italy - 0.6 (risk groups)
Switzerland 4-16% (risk groups)
Czeck republic 15-64% (risk groups)









Clinical evolution : Second stage
• 54% meningitis
• 37% meningoencephalitis
• 9% meningoencephalomyelitis
• Few cases of meningoencephaloradiculitis
Mortality rate (Europe) : 1%

3% (among patients with
severe course)

Post encephalitic syndrome : 10-20% of patients 
with severe course











Laboratory diagnosis
Serology
• TBEV IgG and IgM (ELISA) :

- always positive at the second stage
- cross-reactivity with yellow fever or Japanese enc. 
vaccination or dengue infections
immunoblot or neutralization assay for confirmation 

(reference lab)
RT-PCR or virus culture (L3 safety level) : initial stage

- not very useful



Prevention
• Control of vector : impossible
• Protective clothes, repellents

limited protection
• TBE immunoglobulin :

possible antibody-dependent enhancement of 
infection

suspended



Prevention
• Vaccination (inactivated whole virus) (Encepur, 

FSME Immun)
basic immunization : 3 doses (0,1-3,9-12 months)
booster dosis : after 3 years

then every 3-5 years
accelerated vaccination schedule for travellers 
(0,7,21 days)

www.tbe-info.com (ISW-TBE)



Tourists at risk





West Nile Virus
2 genetic lineages :
• 1 : Europe, Africa, Asia, Australia, North America

4 clades : Kunijn, India, A and B
B : all are virulent in mice (USA)

• 2 : Sub-Saharian Africa, Madagascar
other clades than B : virulent and attenuated strains



Transmission

Mosquitoes : vector : Culex sp (also Aedes, Anopheles..)
Birds : amplifying hosts - high viremia

native or migrant, aquatic or terrestrial
Mammals, reptiles : can be infected



Outbreaks of West Nile virus infections 
reported in the Mediterranean bassin, 

1994-2002



West Nile virus outbreaks in Europe and the
Mediterranean basin since 1994-2002



Emergence of WNV in N-Y (USA) 1999
• 1999-2001 : 149 cases, 18 deaths (24 states)
• 2004 : > 16.000 cases, > 660 deaths

(USA Canada)
Deaths of thousands of native and exotic birds
(indicator of WNV spread)
Transmission by blood transfusion and organ
transplantation



Incidence of neuroinvasive WNV disease by 
county, USA, 1999-2004



Clinical manifestations
• 80 % asymptomatic
• 15-20% self-limited West Nile fever : 

flu-like symptoms, fatigue, rash
muscle weakness ( 2 months)
31% hospitalized
79% missed work or school
chorioretinitis, hepatitis, pancreatitis, myocarditis, …

• < 1% : meningitis, encephalitis, myelitis
age, organ transplant patients

mortality ± 10%



Viremia and antibody kinetics in West Nile
virus infection



Diagnosis
• Viral blood culture or RT-PCR

not useful
low and short viremia

• RT-PCR on CSF : sensitivity 57%
• Serology : IgG and IgM (ELISA)

IgM present with the CNS symptoms
IgM in CSF

but cross reactivity with other flavivirus
persistence (low value) > 12 months

neutralisation assay (possible cross reactions)
new assays in development



Histopathologic features of WNV in human
brain



Prevention
• Vector control  : pesticides

larvicides
source reduction

• General prevention measures :
- repellent on skin and clothes (permethrin, DEET)
- avoid being outdoors during dusk to dawn
- screening of blood donations in endemic areas using
RT-PCR (but false + and false -)
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