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Flavivirus Genus (Flaviviridae family)

Vector Disease Virus Geographic Symptomatology
Distribution
Mosquitoes | Dengue Dengue type 1-4 Vir. | Tropical countries - Fever
- Hemorragic fever
Encephalitis | Japanese Enc.Vir. S-E Asia
West-Nile Vir. Europe, Asia, Africa,
America Encephalitis
St Louis Enc. Vir. USA
Yellow Fever | Yellow Fever Vir. Africa South
America
Ticks Encephalitis | Tick-Borne Enc.Vir. | Europe, Central and Far | Meningitis,

and related viruses

East Asia

UK, Canada, USA,
Siberia, Asia

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 L. ricinus

Siberian 1. persulcatus }
Far-eastern Haemophysalis concinna
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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
1sotherm - up to 1300 m altitude)

Sociological change



Increase (%) of the TBE incidence in Europe
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TBEYV prevalence in tick population of
endemic areas in European countries

Prevalence %

Austria > (.44 (max 6.2)
Germany 0.3-35.3
Switzerland 0.1 -1.36
Sweden 0.1 -1

[taly 0.05

Latvia 1.7 —26.6 (1. ricinus)

0 — 37 (I persulcatus)



TBEYV 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)
[taly - 0.6 (risk groups)
Switzerland 4-16% (r1sk groups)

Czeck republic 15-64% (risk groups)



Number of reported cases

Country
Albanmia
Austria
Belarus
Croatia
Czech R.
Denmark
Estonia
Finland
France
Germany
Hungary
Italy
Latvia
Lithuania
MNorway
Poland

Russia

Slovak H.

Slovenia

swedan

Switzerland

Ukraine

1990 1991
8

89 128

23 5O

193 356

37 B&

:

44

272 288

122 227

9 14

8 4

5,486 5,225

14 24

235 245

54 75

26 37

1592

84
2
27
338

163
14

142
206

287
17

6.301
16
210
83

66

1953

102
20
76

629

166
25

118
329

791
198

249
7.893
51
194
51
44

¥ TBE from various European countries and Russia ™’

1994 1995 1896

178 109 128
50 66 97
87 29 57

613 744 571

177 175 177
16 23 10

306 226 114
258 234 224

1,366 1,341 716
284 426 309

181 267 257
5,593 5,982 9548
60 89 101
492 260 406
116 68 a4
97 60 62

1957

99
67
25
415

404
19

211
99

874
645

20
6.539
76
274
76
123

1598

62
78
24
422

387
17

148
84

11
1,029
H48

209
6.987
54
136
64

68

1999

41
26
26

490

185
12

115
51

350
171

101
9,955
57
150
23
112

2000

60
23
18
718

272
41

133
a5
15

H44

419

170
5.931
92
190
133
2]

2007

54
61
27
411

215
33

253
76
19

303

298

205
6.339
76
260
128
107

2002 2003 2004

60
18
30
647

90
38

226
80

153
168

126
5,150
62
262
105
53

12

82
25

806

237
16

278
114

14
365
763

339
4,770
74
275
105
116

54

41
500

182
31

274
64
23

251

425

262
4,156
70
204
185
137
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incubation stage 1

interval stage 2

g— admission

|<— discharge

22, 24. 26. 28. 30. 1.

October

3 B 7. 9. 11:13.15.17. 19.21..23.
November

Dec.



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



__ 1 Meningitis I Encephalitis/Myelitis










Diagnosis: VIS, PCR - serological tests
viremia

neurological symptoms ;

lgM antibodies in CSF '

ab lgG ab

igl

i : ' : .
infection 1 Z 3 4 5 6 7 weeks post infection
2-5d. ~ 3 weeks
4-14d. phasel 2-3d. phase Z
incubation period intervall



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

= 1mmunoblot 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 (1nactivated 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-1nfo.com (ISW-TBE)



Tourists at risk

Foreign Holiday-Makers (without winter
months) in Endemic Regions - in millions.

Austria 10.6
Czech Republic 3,7
Slovakia 1.0
Hungary 4.5
Slovenia 1.0
Switzerland (in part) 4.7
Southern Germany 4.8

Additional countries with FSME risks can be
found under www.tbe-info.com/epidemiology






West Nile Virus

2 genetic lineages :
* 1 : Europe, Africa, Asia, Australia, North America
4 clades : Kunijn, India, A and B
B : all are virulent 1n 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 1n the Mediterranean bassin,
1994-2002

g

The Mediterranean Basin

505327 (AGUB4E) 187

O Human ] Horse 2\ Bird



West Nile virus outbreaks in Europe and the

Mediterranean basin since 1994-2002

Year  Country  No. in humans No. in horses Date Reference
Cases  Deaths Cases  Deaths
1994  Algeria 50 ‘ Aug-Sept [77]
1996  Morocco 1 1 9% 42 Aug-Oct [11]
1996  Romania 393 17 mid July-mid Oct [70]
1997  Tunisia 173 8 Sept-Nov [7]
1998  Italy 14 6 mid Aug-early Oct  [12]
1999  Russia 318 40 end July-Sept (41,74
1999  Israel 2 . end Aug [20]
2000  France 76 21 mid Aug-early Nov  [13]
2000  Israel 417 35 76 Aug-Oct [14, 39]
2000  Russia 56 [73]
2001  Russia 64 (5-10%) [73]




Emergence of WNV in N-Y (USA) 1999

e 1999-2001 : 149 cases, 18 deaths (24 states)

e 2 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

Incidence per million
L 01-8.99 O 10-99.99 . ==100 Any WHY Activity



Clinical manifestations
* 80 % asymptomatic

e 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
71 age, organ transplant patients
mortality + 10%



Viremia and antibody kinetics in West Nile
virus infection

—
“

|
Disease 2-4 > 1 year
3-7 days months

Infection Onset
of fever



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 1n CSF

but cross reactivity with other flavivirus

persistence (low value) > 12 months

= neutralisation assay (possible cross reactions)

= new assavs in development



Histopathologic teatures of WNV 1n human




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 1in endemic areas using
RT-PCR (but false + and false -)
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