
GLOBAL WARMING AND EMERGENCE OF 
VECTOR BORNE DISEASES IN EUROPE

STEPHAN ZIENTARA

ANSES - ANIMAL HEALTH LABORATORY, FRANCE

EU/WOAH/FAO REFERENCE LAB ON FMD
EU REFERENCE LAB ON EQUINE DISEASES

WOAH REFERENCE LAB ON EHDV

1

EFSA, 5 June 2025



1,57°C
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Emergence in 2004        2023



Year imported cases autochtonous cases TOTAL

2024 3938 80 4018

2023 2524 45 2569

2022 378 65 443

2021 164 2 166

2020 1357 13 1370

Number of autochtonous dengue cases in France since 2020

83



Prediction in 2030

Source ECDC



Arboviruses Pathogenic for Domestic and Wild Animals 

tick-borne (louping ill and tick-borne encephalitis, Omsk hemorrhagic fever, Kyasanur Forest disease, 

Tyuleniy fever, Nairobi sheep disease, Soldado fever, Bhanja fever, Thogoto fever, African swine fever), 

mosquito-borne (Eastern, Western, and Venezuelan equine encephalomyelitides, Highlands J disease, 

Getah disease, Semliki Forest disease, yellow fever, Japanese encephalitis, Murray Valley encephalitis, 

West Nile encephalitis, Usutu disease, Israel turkey meningoencephalitis, Tembusu disease/duck egg-

drop syndrome, Wesselsbron disease, La Crosse encephalitis, Snowshoe hare encephalitis, Cache 

Valley disease, Main Drain disease, Rift Valley fever, Peruvian horse sickness, Yunnan disease), 

sandfly-borne (vesicular stomatitis—Indiana, New Jersey, and Alagoas, Cocal disease),  

midge-borne (Akabane disease, Aino disease, Schmallenberg disease, Shuni disease, African horse 

sickness, Kasba disease, bluetongue, epizootic hemorrhagic disease of deer, Ibaraki disease, equine 

encephalosis, bovine ephemeral fever, Kotonkan disease), and cimicid-borne (Buggy Creek disease).  

Around fifty animal pathogenic arboviruses 

from 7 different viral families identified 

worldwide



Climate and vector-borne diseases

Cyril Caminade

Vector capacityVBD are climate-
dependent



increased trade and international business



Orbiviruses:

 - Bluetongue

 - EHD
 

 

-hypotheses on the factors of introduction
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Orbiviruses

Family Sedoreoviridae

Matthijnssens (2022), JGV

Genus Orbivirus: 22 species

Yang (2021), Virus genes

3 important diseases

o BTV: Bluetongue virus (FCO)
o EHDV: Epizootic hemorragic disease virus (MHE)
o AHSV: African horse sickness virus (Peq)



Bluetongue



Noms 

:

Génome :

Taille :

Famille :

Genre :

Sedoreoviridae

Orbivirus (22 species)

Bluetongue, BTV

dsRNA, 10 segments

De 800pb à 4Kb

Identity card BTV

Nombre de Sérotypes 

:

36

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

(imicola, obsoletus,…)

Orbivirus
➢ 36 serotypes BTV

➢ 1 - 24 biting midges

➢ 25 - 36: non-vector

transmission
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BT in Europe before 1998…



Orbiviruses will 
never come to 

Europe

by the way, I'm 
your father!



1998-2006: circulation in the South of Europe

BTV-4

BTV-1
BTV-2

BTV-9

BTV-8

BTV-16
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4,16

Summer 2006

8

Emergence in 2006

New serotype

New area

New clinical pattern



Bluetongue virus distribution in Europe in 2007.

2007
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2006 : 7 cases

2007: 14 000

2008 : 38 000

2009 : 83

2010 : 1 

2011: 0

2012 : 14 of December: free status

2010

Compulsory vaccination

Inactivated vaccines

BTV-1 and 8 
BTV-8

BTV-1



BTV-6



2015

their discoveries concerning a novel 
therapy against infections caused by 
roundworm parasites"



2015



Genetic evolution of BTV-8 from 2006 to 2019
European collaboration



private seed production



9 April 2021



October 30, 2015



2016





2017





2023



BTV-8

January 2024:

2,068 outbreaks

-1,537 cattle

-531 sheep



21/05/24



BTV-3

6000 outbreaks;

55 000 dead sheep

New strain BTV-8

2,068 outbreaks

BTV-8 and BTV-4

Year 2023

BTV-3

76 outbreaks

+ 1 in 2024

BTV-3 ; 7 outbreaks

BTV-3

73 outbreaks

BTV-8



2024



10/10/2024



18/06/2025Direction générale de l’alimentation

Year 2024 

BTV-3

10,521 
outbreaks



18/06/2025Direction générale de l’alimentation

Year 2024 

BTV-8

16,478 
outbreaks



BTV-3

>9,2490 outbreakss

New strain BTV-8

Thousand of cases

December 2024

BTV-3

12,354 outbreaks

BTV-3 

3,668 outbreaks

23,000 sheep and 

36,000 dead cattle

DK :  617 outbreaks

Norway:  60 outbreaks

Sweden

Spain:

BTV-8: 327 outbreaks

BTV-1: 5 outbreaks

BTV-4: 2 outbreaks

BTV 3 : 783 outbreaks

BTV-3:

3 outbreaks

BTV-3 : 1,025 outbreaks

BTV-8 : 1 outbreaks

UK: 131 outbreaks

Luxembourg BTV-3

246 outbreaks

Italy: BTV-8

Many outbreaks

BTV-3 : 1,062 outbrekas

Sardinia: 2,679 outbreaks BTV-3

Austria:228 outbreaks

BTV-3: 7,666 outbreaks

BTV-3 : 10 foyers

BTV-3 :

Poland: 2 outbreaks



3 octobre 2024

One sheep Ct = 22

20 km from the 1st case of BTV-3 in 2023
1 cattle at  5 km

Melle Holwerda, WUR 

BTV-12 !!!!!!!!!!!



Content slide

Source: NVWA 

25/11/2024

BTV-12

12 outbreaks



BTV-12

cattle

4/02/2024



Before 1998



After 1998

Serotypes in Europe

1, 2, 3, 4, 6, 8, 9, 11, 12, 14, 25, 27



After 1998

Serotypes in Europe

1, 2, 3, 4, 6, 8, 9, 11, 12, 14, 25, 27

BTV-8, 2006

BTV-6, 2008

BTV-11, 2008

BTV-14, 2012

BTV-3, 2023

BTV-12, 2024

SBV, 2011



Orbiviruses:

 - Bluetongue

 - EHD
 

 

-hypotheses on the factors of introduction

49



90% fatal in deer



2022 ; 2023 ; 2024



2022



53

From 28 Octobre 2022

Clinical signs
- Cattle and a deer in Sardinia and Sicily (morbidity rate 5 to 10 %)
- Cattle in Andalusia (morbidity rate 10 to 15 % ;  mortality rate  <1%)

Confirmation EHDV-8



2023



> 4,330 outbreaks



2024



Year 2024
EHD 

3,906 outbreaks





2025?



Orbiviruses:

 - Bluetongue

 - EHD
 

 

-hypotheses on the factors of introduction

60



Factors of introduction

Justine Corre, ANSES

Semen, embryos

Domestic animals, Wildlife

Domestic animals, Wildlife (zoo animals)

wind



32 km

36 km

60 km

104 km



Example: BTV
Passive transport
>  200 km



Control and prevention

Vector control

Vaccine platform

Antiviral molecules

Surveillance: 

Collaborations in Europe

Detection/diagnosis
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