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Species

Genome

Family

Genus

Reoviridae

Orbivirus (22 species)

Epizootic hemorrhagic disease virus (EHDV)

dsRNA, 10 segments

EHDV Identity card

Number of serotypes 7/8

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.



Epizootic hemorrhagic disease virus (EHDV)

binding to the receptor, virus 
entry

neutralisation, type specificity

VP2

virus entryVP5

NS1: pathogenesis and morphogenesis of EHDV (tubules)

NS2: RNA packaging and encapsidation

NS3/3A: virion release

NS4: replication and counteracting host antiviral defense

NS5 ?

5 non structural proteins (NSP):

conserved among serotypes

VP7

VP3

VP1 : RNA polymerase

VP4 : capping enzyme

VP6 : RNA helicase

transcription complex :
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virus genome:

10 segments 

dsARN

Family Reoviridae ; Genus Orbivirus

Réassortiment



Shope R.E., Macnamara L.G. & Mangold R. (1960). – A virus-

induced epizootic hemorrhagic disease of the Virginia white-tailed

deer (Odocoileus virginianus). J. Experim. Med., 111, 155–170

Although recognised earlier in the south-eastern United 

States,

EHD was first described after a severe outbreak of the 

disease in white-tailed deer (Odocoileus virgininianus)

in New Jersey in 1955

Epizootic haemorrhagic disease N.J. Maclachlan, S. Zientara, G. Savini & P.W. Daniels 

Rev. Sci. Tech. Off. Int. Epiz., 2015, 34 (2), 341-351

Review



Honshū.
Island

Ibaraki strain of EHDV2

isolated from infected cattle in 1959 in Ibaraki, Japan

Ibaraki



8 serotypes

2009

Alberta



EHDV-1 New Jersey

EHDV-2 Alberta, Ibaraki & CSIRO 439

EHDV-3 Ib Ar 22619a

EHDV-4 Ib Ar 33853

EHDV-5 CSIRO 157

EHDV-6 CSIRO 753

EHDV-7 CSIRO 775

EHDV-8 DPP 59

7 serotypes



Putative new serotypes

Wright, I. M. 2013: Serological and Genetic Characterisation
of Putative New Serotypes of Bluetongue Virus and Epizootic
Haemorrhagic Disease Virus Isolated From an Alpaca. North-
West University, South Africa

South Africa Alpaca EHDV-9?

Japan
(1998)

EHDV-10?

China
(2018) EHDV-11?



Topotypes
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EHDV is reported in Africa, Asia, North America, South America 
and Oceania





2005

2012

La Réunion Island 



EHDV-6

2006

EHDV-7

2006

EHDV-6, 2007



French Guiana: study in 2011 and 2012

Bovine sampled in herds localized in 

- agricultural land 

- near the coast

Mainly sampled from June to August 2011-2012



Isolation (2013 – 2020):

- 1st passage: KC cells or embryonated eggs ;  2nd passage: BSR cells

60 BTV isolates: 14 serotypes (1, 2, 3, 6, 10, 11, 12, 13, 14, 17, 18, 19, 22 and 24)*

8 EHDV isolates: 3 serotypes (1, 2, 6)

*: in blue: new serotypes detected



EHDV-1



EHDV-6 in 2012

(positive serologies)



EHDV-1, EHDV-2, EHDV-6, and EHDV-7 recently 

associated with illness and death in cattle in Asia, the 

Mediterranean Basin, South Africa, North America, and 

Reunion/Mayotte Islands 

2019

EHDV-6







EHDV in the US in 2022

In the early fall of 2020, another large outbreak occurred in the lower Hudson Valley 

and killed an estimated 1,500 deer. 

In 2021, reports of dead deer in New York started in July. This outbreak resulted in 

nearly 2,000 reports of dead deer with positive cases of EHD confirmed in 15 counties 

in the Hudson Valley, the Great Lakes region, and Long Island.

Serotypes EHDV-2 and -6 were detected in 2021. 

In 2022, only EHDV-2 has been detected in New York
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Carlène Trevennec

Veille Sanitaire Internationale

Plateforme ESA – INRAe - CIRAD

2022

13 foyers BV

1 foyer OV 

1 cerf élaphe

(21/12/22)

1 foyer BV

(25/10/22)

11 foyers BV

(01/12/22)



✓EU intervention limited to 
listed and emerging diseases

✓Listed diseases prioritised and 
categorised:

1. EU intervention: Animal diseases

List of diseases – 63 
diseases 

• Article 5(1) (most 
important diseases) –
FMD, CSF, ASF, HPAI, 

AHS

• Article 5(2) – Annex II 
(amended by 
Regulation (EU) 
2018/1629)

Category A: immediate eradication 

(normally not present in the EU)

Category B: compulsory eradication 

throughout the Union

Category C: optional eradication in 

Member States

Category D: measures to prevent from 

spreading through movements between 

Member States or entry into the Union 

Category E: notification and surveillance 

within the Union

33

Ewa Camara, EU





Virology

Epidemiology

Disease

Diagnosis

Prevention



Why Epizootic Haemorrhagic Disease of DEER ?





Fever

Weakness

Inappetance

Excessive salivation

Facial oedema

Hyperaemia of the conjunctiva

Mucous membranes of the oral cavity

Coronitis

Stomatitis 

Fulminant EHD characterised by excessive bleeding 

(haemorrhagic diathesis), dehydration, diarrhoea, and death. 



Transmission by 

Culicoides sonorensis

other species
C. insignis

C. mohave

C. debilipalpis

C. obsoletus

C. scoticus

C. paraensis

C. spinosus

C. stellifer

…



90% fatal in deer



• EHD can occur in different forms related to the viral serotype and the species 

involved.

• EHDV serotypes 1, 2, 6,7 and 8 are responsible for clinical disease in cattle

(no clinical signs in small ruminants).





Associated diseases:

EHDV has become an emerging disease in cattle, and was added to the World Organisation of Animal Health list of notifiable diseases 

in May 2008.

• Loss of appetite

• Fear of humans lost

• Extensive haemorrhages

• Weakness

• Excessive salivation

• Rapid pulse and respiratory rate

• Fever

• Blue tongue from lack of oxygenated blood

• Breaking of hooves caused by growth interruptions

• Diarrhoea

• Unconciousness

• Death

Epizootic haemorrhagic disease virus (EHDV) mainly infects deer, 
but sheep and cattle can also be infected.



EHDV7

The first cow with hemorrhagic conjunctivitis in Israel, end of 

August 2006, firstly suspected as BEFV infection



Rapid body weight loss





EHDV infection: “parchment skin”



EHD: Cow, oral mucosa : 

mouth. Multiple blunted and 

congested papillae.



EHDV infection: bluetongue(-like)  



Teats and utter petechia and discoloration



Petechial lesions on the buccal tips and papillae
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Serology  Serum

• AGID  (BTV cross-reaction) 

• ELISA (commercial kit Innovative diagnostics)

• IFI

• Serum neutralisation: typing

Virology  spleen, blood (EDTA) 

• Isolement viral
• ECE (IV)

• Newborn mice (brains)

• cell cultures BHK 21, Vero, KC cells, …

Diagnosis

• rtRT-PCR group and type

Genome detection (Pan EHDV + typing) 

• Virus neutralisation: typing



D2 

Diagnosis (Kinetics)

Antibodies

D 6-10

Genome

M 6D3 W 8

Virus 

RT-PCR

Viral isolation

ELISA

Seroneutralisation
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-Vaccines to control EHDV infection are not widely available. 

-Exception is Ibaraki disease (EHDV-2), for which both inactivated and live 

attenuated vaccines exist in Japan

-In the United States, only locally produced autogenous inactivated 

vaccines for immunisation of farmed deer are available 





https://www.ipcc.ch/report/ar6/wg1/downloads/outreach/IPCC_AR6_WGI_Press_Conference_Slides.pdf





Vecteur : Culicoides

(imicola,…)

> 1 500 espèces

Orbivirus

36 sérotypes FCO

9 sérotypes PE

7 sérotypes EHDV



65

FCO en Europe de 1979 à 1998…
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2, 4, 9, 16, 1
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4,16

été 2006

8

Emergence en 2006

Nouveau sérotype

Nouvelle région

Nouveau tableau clinique



4+8
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