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Hepatitis E: Elements of Natural HistoryHepatitis E: Elements of Natural History
 Virus Virus ––

 
Host InteractionsHost Interactions

VIRUSVIRUS
●

 
HEV replication:   HEV RNA (stool, serum, liver)

HOSTHOST
●

 
HEV-specific immune response:   humoral,  cellular

●
 

Liver pathology:   ALT;  Histopathology

●
 

Liver genomics



Balayan
 

M et al. 1983





Experimental HEV Infection in Primates
 Clinical Presentations

Acute hepatitis 
(rhesus, cynomolgus macaques, 
chimpanzee)

Subclinical infection 
---------------------------------------------------

Chronic liver disease never observed

No mortality in infected pregnant
rhesus monkeys



HEV Fecal Shedding and Viremia HEV Fecal Shedding and Viremia 
during Experimental Infectionduring Experimental Infection

0

50

100

150

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98

Days postinoculation

A
LT

 IU
/L

0.00

2.00

4.00

6.00

8.00

10.00

CH10270 IgG anti-HEV 

H
EV

 R
N

A
 

Lo
g 

co
pi

es
/m

L

HEV RNA Stool Serum







Innate and Adaptive Immunity in Hepatitis E Innate and Adaptive Immunity in Hepatitis E 
evaluated in evaluated in PBMCsPBMCs

►
 

Altered numerical proportions and activation status of NK cells, NK 
cell subsets, and NKT cells suggest that innate immunity plays a

 role in the pathogenesis of hepatitis E
(Srivastava

 

et al. Viral Immunol

 

2007, J Viral Hepatitis 2008)

►
 

Proliferative
 

T cell immune responses to HEV ORF2, but not to ORF3, 
are observed during acute infection

(Aggarwal

 

et al. J Viral Hepatitis 2007)

►
 

Cell mediated immune responses (IFNγ
 

production in ELISpot
 

assay) 
correlate with anti-HEV and dynamics of IgM

 
anti-HEV 

(Shata

 

et al. J Immunological Methods 2007; Wu et al. Intervirology

 

2008)

►
 

Cytotoxic
 

CD8 cells are not increased among PBMCs
(Srivastava

 

et al. Viral Immunol

 

2007)

* * *
CMI data suggest intra-hepatic sequestration of immune events





Histopathologic Features of Hepatitis E

Humans / Primates

Portal tracts
Inflammatory infiltrations

(lymphocytes, monocytes, leukocytes)

Parenchyma
Focal parenchymal

 
necrosis

Cholestasis
 

* 
Acidophilic/apoptotic bodies 

Pseudoglandular
 

hepatocytic
 

formations *
Bridging/confluent necrosis *

* observed in humans only



Hepatitis  E Hepatitis  E --
 

Clinical ManifestationsClinical Manifestations

Icteric
 

/ symptomatic hepatitis

Anicteric
 

hepatitis

Asymptomatic infection

Fulminant
 

hepatic failure 
(HEV-infected pregnant women)

Chronic hepatitis





Determinants of Clinical Presentation of Determinants of Clinical Presentation of 
Hepatitis EHepatitis E

►
 

Size of infection dose / inoculum

►

 

Virulence of a viral strain/isolate

►

 

Host (immune) response





Cell shrinkage
Chromatin condensation
DNA fragmentation



Granzyme
 

B + Perforin
release

Granzyme

 

B internalization
Cleavage of procaspases

Hepatocyte

CTL
MHC I FasL

Fas
 

receptor
““Death” complexDeath” complex

APF-1

Cytc

APOTOSISAPOTOSIS

Caspase 8

Caspase 6 Caspase 7

Caspase 9

Bid

HEV Ag

Caspase 3

Mechanism of  Mechanism of  HepatocyteHepatocyte
 

Necrosis inNecrosis in
HEV InfectionHEV Infection



Summary

Natural history
 

of hepatitis E in human subjects and in
experimentally infected primates strongly suggest 
that the host immune response rather than direct HEV 
cytotoxicity

 
mediates liver pathology.

Severity of HEV infection in primate models seems to
be related to the infectivity titer of inoculum; this may
apply to infected human subjects. 

The
 

pathogenetic
 

mechanism of hepatocytic death in
acute hepatitis E may involve apoptosis; the patho-
genesis of fulminant

 
hepatic failure in HEV-infected 

pregnant women requires further studies. 
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