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Name:

Génome:

Family:

Genus:

Reoviridae

Orbivirus (32 species)

Fièvre catharrale ovine

Bluetongue, BTV

dsRNA, 10 segments

Identity card BTV

Number of serotypes: > 27

Grimes J.M., Burroughs J.N., Gouet P., Diprose J.M., Malby R., Zientara S., Mertens, P.P.C. & 

Stuart D.I. (1998). The atomic structure of the bluetongue virus core. Nature, 395, 470-478.



Vectors: Culicoïdes

(> 1 300 species)

Orbivirus

> 27 (29) serotypes BTV

reassortment



salivation



Culicoides imicola

P Mellor, IAH
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BT in Europe from 1979 to 1998…



BT in Europe from 1998

BTV-1

BTV-2

BTV-9

BTV-15

BTV-16

Introduction of differents serotypes in the Mediterranean basin from 1998 to 2006

BTV-4

BTV-8

BTV-4

BTV-1

Emergence of BTV-8 in the North of Europe in 2006

BTV-82006



BT in France

BTV-8

From 2006 to 2010: major outbreaks of BTV-8 and BTV-1

BTV-1

2013 : Emergence of BTV-1 in Corsica

2014 : Detection of BTV-27 in Corsica

2015 : Re-emergence of BTV-8 in continental France 

2016-2017 : Emergence of  BTV-4 in Corsica and in continental France

BTV-1

BTV-4

BTV-8 BTV-4

BTV-27
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In 2007, estimation of the financial cost in France and in the 

Netherlands:  US$ 1.4 MM

2009 and 2010: compulsory vaccination BTV-1 + 8

State budget: 98 millions € in 2010

European Commission: 200 millions € in 2010

(> 50 000 cas)

BTV

8

BTV

1



Answers?

BT vaccines
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2006 : 7 cases

2007: 14 000 cases

2008 : 38 000

2010

Compulsory vaccination

Inactivated vaccines

BTV-1 and 8 

BTV-8

BTV-1

2012 : 14 Décembre : free status

2009 : 83 cases

2010 : 1 case 

2011: 0



From 2012 to 2015



2015



Genetic evolution of BTV-8 from 2006 to 2019
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4 + 8



Answers?

BT diagnosis



Bluetongue virus (BTV)

binding to the receptor, virus 
entry

neutralisation, type specificity

VP2 :

pénétrationVP5 :

4 non structural proteins (NSP)

conserved among serotypes
VP7 :

VP3 :

VP1 : RNA polymerase

VP4 : capping enzyme

VP6 : RNA helicase

transcription complex :
1

2
3

4
5
6

7
8
9

1

0

VP1

VP2
VP3

VP4
NS1
VP5

VP7
NS2
VP6

NS3/NS3A

virus genome:

10 segments 

dsARN



Institut Pourquier

IdVet



Validated BTV RT-PCR and used in France

(Biosellal, ADIAVET, IdVet, …)



30

French network of local labs for BTV-1 and BTV-8 typing

30

BTV-serotype rtRT-PCR

Ring tests

60 labs



2018



Cerebral abnormalities induced by BTV-8



2019



2019

Many cases of hydranencephaly

Wolgust Valerie, ENVA
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Transmission cycle

vectors

D. Furry, 2003.



Vector Culex 



3838

Distribution géographique du virus West Nile

1937

1999

West Nile



2003
2006

Propagation lente et limitée

Introductions:
Long distances
Difficult to predict



1962-65

2000

2004

…

2015

2018
2019

2020

20032006

West Nile in France



Cécile Beck

Equine cases 

✓ 5 départements (07/07-12/11)

✓ 27 autochtonous human cases (24

cases in region PACA with 21 cases in

Alpes-Maritimes) ; 7 neuroinvasive

forms

Bilan au 28/11/2018)

WN Human cases in France in 2018  

Human cases

Human cases + avifauna

Human cases+ equine cases



Increase of WNV circulation in Europe : human
cases In 2018 :

2,083 human cases
- 1 503 cases in EU: Italy (576), 

Grèce (311), Romania (277), 
Hungary (215)…

- 580 cas humains dans les 
pays voisins : Serbie (415)…

➔ 7,8 fois plus qu’en 2017

181 deaths

285 equine cases

In EU, more cases in 2018 than in the 7 years before



Since the start of the 2020 transmission season, EU Member States have reported 
316 human cases of WNV infection, including 37 deaths
Since the beginning of the 2020 transmission season, 185 outbreaks among equids 
have been reported ; two outbreaks among birds have been reported through 
ADNS, both by Bulgaria.
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❑ Serology ELISA (IgM, IgG)

Network of regional labs

❑ Virology

rt-RT-PCR
Network of regional labs
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Schmallenberg

2011



Métagénomique

Mélange de 3 échantillons de sang (animaux 

malades) + 1 sang animal indemne

séquençage  sans a priori

Hoffmann et al, Emerging Infectious Diseases, Vol. 18, No. 3, March 2012



Name: Virus Schmallenberg



Weekly incidence 

[end Decembre 2011 – beginning April 2012]

(per week)



+ embargo on animal international (Russia, China, …) 





Culicoides imicola
Culicoides imicola

P Mellor, IAH



Neonatal abnormalities



a b

c d

Arthrogryposis hydranencephaly syndrome



Answers?

SBV Diagnosis



Réseau français de LVD pour diagnostic SBV par rt-RT-PCR

56

66 labos

rt-RT-PCR

FLI   RT-PCR number 1 :

- segment L

FLI   RT-PCR number 2 : 

segment S

2 kits commercial kits validated

-Duplex : SBV and GAPDH 

(or beta Actine)

RNA amplification

AES - ADIAGENE

LSI (Life technologies)



Serological diagnosis

+ kit IDEXX
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1959: 

1st identification

in  Africa

(Swaziland,

River valley  Usutu)





1996 : 1st detection 

in Europe

Identification of 8 

different lineages 

lignées 

(Europe 1-5, Afrique 

1-3)

Clé et al, Epid Inf, 2019

Recent emergence of USUTU virus in Europe



2016, facial paralysis



2018

blackbird



Detection of USUV

✓ 46 départements

✓ High mortality in blackbirds

and owls (in zoos)

✓ 3 lineages

Virus Usutu (USUV)

Référence : Beck C, Gonzalez G, Decors A, Lemberger K, 

Lowenski S, Dumarest M, Lecollinet S. Surveillance 

épidémiologique d’USUV . Virologie 2018; 22(5) : 261-63 

doi:10.1684/vir.2018.0751

2018



USUV in Europe in 2018

Virus isolated

Serological detection

Human: molecular detection

Birds: molecular detection

Mosquitoe: molecular detection

EPIDEMIOLOGY
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Before 1998
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After 2008

BTV-8, 6, 11, 14

SBV

WN

Usutu

PPA
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