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Hepatitis E virus and the global disease burden

 Nonenveloped +sense single stranded RNA virus (27-34 nM)

 Family Hepeviridae, Genus Orthohepevirus

 3 ORF

Aggarwall R, Hepatol 2011; Debing Y. J Hepatol 2016



Hepatitis E virus and the global disease burden

 4 major genotypes:

 1+2 restricted to humans

 3+4 broad host range (zoonotic)

• Incidence: 20 million each year

• >3 million acute symptomatic cases

• 60 000 HEV-related deaths/year

Aggarwall R, Hepatol 2011; WHO 2014, Debing Y J Hepatol 2016



Hepatitis E virus is emerging

 Seroprevalence :

 Overall↓ until  2011 (Germany and  the Netherlands) 

 ↑ young (largely unexposed) adults

 ↑ HEV RNA positive blood donations in the Netherlands

 Oct 2012 – Mar 2013 1:2742

 Apr 2014 – Sep 2014 1:611

Hogema BM, Transfusion 2014, Wenzel JJ, Hepatol 2014, Zaaijer HL, Hepatol 2015



HEV Transmission

 Transmission mainly via fecal-oral route

Lancet June 30, 2012

Van der Poel. Curr Opinion Virology 2014



 Acute Fulminant HEV 

 US:  zeldzaam (0,4%), totale ALF cohorte n=681

 Meer frequent in HEV gt 1 infections (case fatality rate 0,2-4%) 

 Acute on Chronic LF/ Decompensated Cirrhosis

 Prospective UK/French series: 3,2% (total, n=343), meer in Toulouse (7,9%)

 8 yr Retrospective Single Center (Toulouse): n=7 (age >65 yrs), alcohol+ 

 Acute alcoholic hepatitis: 3,6% (total, n=84)

 Chronic liver disease:  21% HEV IgG+ vs 24,4% wo chronic liver disease

 DILI: 3% HEV IgM+ (total n= 318)

Sero-epidemiological surveys in Europe/US

Hepatol 2016 May 23. Lancet June 30, 2012. JVH 2007, 14, 298. Liv Int 

2015;35:870. AP&T 2015;42:574.  Eur J Gastroenterol Hepatol 2016. 

Gastro 2011;141:1665. 
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Classical acute HEV (gt 1/2/3/4)

NEJM 2012. Eur J Gastroenterol Hepatol 2008,20:784



Chronic HEV genotype 3

NEJM 2012, Blood 2013;122:1079

GASTROENTEROLOGY 2011;140:1481 ; Hepatology 2014,60 (3).

Chronicity rate= 65,9% in SOT  recipients (n=65/85)  

HIV

SOT 

BMTx

Cancer chemotherapy

“Immunocompetent’’ :

immune suppressive R/

undefined CD4 defect

-> Rapid fibrosis progression



Extrahepatic manifestations

J Hepatol 2016 ;65:200. Liv Int April 2016. Lancet Infect Dis 2014;14:678-679

Replication vs HEV RNA Detection? 

Animal models

Seldom HEV negative strand PCR (Placenta)

Neurological: (~100 cases)
Guillain-Barre

Brachial neuritis

Meningo-encephalitis

Kidney disease:
glomerulonephritis

± cryoglobulinemia



Treatment for chronic HEV

Gastro 2011;140:1481 . J Hepatol2016 vol. 65:200–212

Reduction of immune suppression --> successfull in 32,1% 



Treatment PegIFN?

Clin Infect Dis 2010;50:e30-33.

Ann Int Med 2010

3-month course

LTX n=3

135 µg/week 

2 clear

1 relapse

Leukemia n=1

PegIFNα2b 1 µg/kg 

BW/week 

2 rapid response

2 slow response

Not in KTX



RBV for chronic HEV

Retrospective series (n=59)

 Median 3 months

 Median dose: 600 mg per day (upto 1200mg), ~ 8,1mg/kg

 EOT= 95%

 “SVR24 wks” =78%

~ weight based RBV (12 mg/kg): 1000 mg vs 1200 mg (anemia!)

Prediction of response: monitor HEV RNA in stool

 + @ 1 month in 100% of relapsers

 + @ 3 months in 66% of relapsers vs 0% of responders

CID  2015;60(1):96–9. N Engl J Med 2014;370:1111. Ann Intern Med. 2010;153(2):85



UZA case 1: HTx recipient;  feb 2014 



UZA case 2: HTx + KTx recipient; 2016

HEV PCR (WIV) + :  1/7 ; 23/8 en 26/9

HEV serology : IgG+ en IgM+ 1/7

Start RBV on 10/10

HEV RNA 1,30 E6 IU/mL (2/11)  <  4,76 E7 IU/mL (7/10)

RBV monitoring (Nijmegen): 1.01 mg/L. (2-3 mg/L)

RBV monitoring (Nijmegen): 1.07 mg/L

HEV infectie 

april-juni ’16

HEV PCR-

Juni 2015

Start RBV



UZA case 3: KTx recipient; 2016

HEV PCR (WIV) + :  11/8  en 12/10

HEV serology : IgG- en IgM+ 11/8

HEV RNA 5,32 E+6 IU/ml (12/10) 

HEV infectie

mei-juli ’16

HEV PCR-

Jan 2016



Chronic HEV diagnosis UZA 

Immune compromised patient with consistent ALT rise >1 month:

• HEV PCR (qualitative) (WIV)

 Voorgedefinieerde DOTS test 

(ism Veerle Matheeussen, Microbiologie UZA)

• HEV serology: (WIV Recomline --> Wantai)

low NPV, to be combined with HEV PCR



Voedingsadviezen voor transplant pt

Merendeel leverworsten HEV RNA+

Cfr Figatellu Corsica/Zuid-Frankrijk 
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Zoonotic Risk? Animal Reservoirs?

PLOSPathog2016



 CDC study

 N= 4936 dieren (35 genera)

 457 HEV IgG+:

 Bizon (4,3%), Runderen (15%), Honden (0,9%), Ratten (0,6%)

 Varkens (41,2%), Wilde zwijnen (2,9%)

 Alleen hoge titers bij varkens (HEV gt3) 

J Clin Microbiol 2011



Zoonotic Risks in Belgium: “Pig Belt” 

Number of sows by region (2013) - Source: Eurostat

• Overall 70% of fatteners HEV 

RNA+

• serum HEV RNA- within 1 

month, but ongoing fecal

secretion

• infection of newborn pigs

True pig reservoir

Belgium (2010): slaughterhouse

 5/23 farms HEV RNA+

 8/115 (7%) HEV RNA+

BMC Res Notes, 2012. PLOS one 2011  



Zoonotic Risks in Belgium: … and Wildlife

• Wild Boar: 34% 

HEV IgG+

• Deer : 1-3% 

HEV IgG+

Transboundary and Emerging Diseases. 2015

Wild boar density shot per region (2009-2013)



HEV experimental models

 In vitro, infection of various cell lines

 In vivo, acute HEV infection in pigs, ferrets, chimpanzee, and rhesus 

monkeys

 Recently, in vivo, chronic HEV infection in human-liver chimeric mice

 uPA+/+NOG (van de Garde et al. JVI 2016)

 uPA+/+SCID/beige (Alweiss et al. J Hepatol 2016)

 uPA+/+SCID (Sayed et al. Gut 2016)



Principle of human liver chimeras

Vanwolleghem T, Gastroenterology, 2007; Vanwolleghem T, Hepatol 2008; Vanwolleghem T, 

J.Hepatol, 2010; Bissig KD, J Clin Invest, 2010; Lucifora J, Science, 2014; Giersch K, J Hepatol, 

2015; 

• Genetic defined liver disease

 Overexpression of uPA induces 

ER stress related apoptosis

• Immune deficient

UPA+/+NOG



HEV gt3 infection of human-liver chimeric mice

Van de Garde et al. JVI 2016

 Infection with HEV gt3 derived from feces and liver but not from 

plasma/serum



Conclusion: HEV

• HEV gt 3 emerging in Europe

• Acute, mostly asymptomatic in immunocompetent

• Possible chronic in immunocompromised

• Viral hepatitis serology may be negative --> PCR

• Treat with RBV

• Uncooked pork meat, seafood, leverworst/paté

• In Belgium: Deer safer than Wild Boar?

• Many issues on food safety remaining

• Preclinical models for infectivity and antiviral studies
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 HEV gt 4 RNA in Feces (37,1%), bloed en melk 

(Yunnan, China)

 Transmissie nr Rhesus monkey (gavage):

 Pasteurisatie (30’ 62°C of 72°C): onvoldoende

 Koken (3’ 100°C) = sterilizatie



Rural China: Mixed Farming


