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UMR Virologie INRAE-ANSES-ENVA

Campus ENVA – ANSES, Maisons-Alfort, Val-de-Marne

Recherche

Référence
Formation
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Physiopathologie,

Interactions hôtes-virus

Barrière inter-espèces

Nouvelles approches 

vaccinales et thérapies 

anti-infectieuses

Méthodes de détection

Surveillance, Epidémiologie

Phylogénie

Agents infectieux
zoonotiques ou émergents à haut potentiel épidémique

Référence & Recherche

« OneWorld, OneHealth » 

Santé humaine Santé animale 
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UMR Virologie
Maladies virales épizootiques et zoonotiques, émergentes et réémergentes

Therapeutics & Antiviral 
Immunity

Biologie des 
Picornavirus

Biologie des 
Orbivirus

Virus Entériques
et Barrière d’Espèces

Arbovirus 
Molecular
Research

Zoonoses Equines et
Neurovirologie
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Hepatitis E virus infection in human 

 Liver enzyme X 10
Anti-HEV IgM + 
 HEV RNA +

• Incubation time 40 days (2-9 weeks)

• Acute Hepatitis Enteric transmission (similar to hepatitis A), blood transfusion

• Fulminate Hepatitis 1%-4%. Pregnant women: 15%-25%

• Chronic Hepatitis Immuno-suppression (solid organ transplant recipient) RNA+> 6 Mo

• Neurologic syndroms Guillain-Barré, Parsonage-Turner (CSF+ chronic infection) 

• Extra-hepatic Kidney dysfunction, pancreatisis

• Hepatocellular carcinoma (Amougou Atsama, 2017; Borentain P et al 2017)

HEV-1 to HEV-4

Every year : 20 million hepatitis E infections

3 million symptomatic cases

56 600 hepatitis E-related deaths.
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Hepatitis E epidemiology

Water, spoiled foods

HEV-1, HEV-2

Endemic Regions: large epidemics  
Tropical, subtropical

Authochtonous sporadic or small 
outbreaks: ZOONOSIS

Europe, Japan, USA

HEV-3, HEV-4

Undercooked meat, contact
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Worldwide presence of HEV
Kamar, N. et al. (2017) Hepatitis E virus infection Nat. Rev. Dis. Primers doi:10.1038/nrdp.2017.86
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Reported number of cases of hepatitis E virus infection by year of notification and year of surveillance
commencement, 22 European Union/European Economic Area (EU/EEA) countries, 2005–2015

HEV EPIDEMIOLOGY IN HUMANS
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• Estimations:
 60,000 acute cases/year
 500 hospitalization
 20 deaths 
 75% foodborne

Van Cauteren et al, 2018

HEV seroprevalence French population: 22,4%
 Zoonotic HEV infection is an emerging health problem in 

France

 9 cases recorded in 2002 vs 2292 in 2019 (CNR HEV)

 Seroprevalence: 22,4% (Mansuy et al, 2016)

Haute Loire : 8%
 3 hyperendemic regions:

• Ariège : 86,4%
• Corse >60%
• Northeast

 Prevalence RNA in blood donation: 1/2848 (Gallian et al, 
2014)
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Sources/vehicules of HEV-3 and HEV-4: infected meat/food products

Europe, North America, Japan: 1.9% to 12,7%

Pork liver sausages contaminated with HEV 

France (Pavio et al 2014) 30%  (confirmed cases HEV-3)
Germany (Szabo et al et al 2015) 22%
Italy (Di Bartolo et al 2014) 24%
Switzerland (Moor et al 2018) 19%
The Netherland (Boxman, et al 2019) 70%

Pork sausages   
UK (Berto et al 2012) 10%
Germany (Szabo et al 2015) 20%
Switzerland (Moor et al 2018) 6% 

Pork Liver contaminated with HEV : grocery stores, slaughterhouse
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Waste Water Treatment Plant (Europe)

Surface water in non endemic region (The Netherlands)

 Soft fruits (strawberries and other berries)

Herb and Spices

Green leafy salads

 Swine Slurry

 Slaughterhouse

 Personnel (hands), surfaces, ustensiles (knife, hook), effluents, 
transportation vehicles

 Corbicula Japonica, Japan
 Outbreak on Cruise Ship (Oyster HEV-3) 
 Mussels up to  92% HEV RNA (UK)  
 Bioaccumulation in Oyster 

 Shell fish

Sources/vehicules of HEV-3 and HEV-4: contact/environment

Animal 
reservoirs

Food
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3 mois 6 mois > 12 mois

30% 3-4 %

30 %

0,18 %

In progress

Sero pigs 90%Sero farms 65%
Sero pigs 31%

Rose et al 2011, Bouquet et al 2011, Pavio et al 2014 

Pellerin et al 2022 

Pellerin et al 2022 

HEV in French
pig population

INT
EXT

INT EXT
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Paslahepevirus balayani HEV-1

HEV strains in French in pig population

Sous-types
3c

% (n)
3e

% (n)
3f 

% (n)
non défini

% (n)
Total

n

Séquences 
humaines

15.1 (16) 4.7 (5) 72.6 (77) 7.6 (8) 106

Séquences 
porcines

9.3 (4) 4.7 (2) 76.7 (33) 9.3 (4) 43

Total 13.4 (20) 4.7 (7) 73.8 (110) 8.1 (12) 149

Unpublished
Majorité 3c> 3f>3h (2009-2023)

Bouquet et al 2011 
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Rocahepevirus ratti (HEV-C1) : 
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Next : investigate the zoonotic potential of Rocahepevirus ratti et eothenomi
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Kamar et al 2012

75 % foodborne origin of HEV

25% ?????

Van Cauteren et al, 2018
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