
In The name of GOD



Hepatitis E Virus
An underestimated virus

Epidemiology, diagnosis, and treatment

Seyed Reza Mohebbi, 

PhD Medical Virology

Research Institute for Gastroenterology and Liver Diseases 

Shahid Beheshti University of Medical Sciences
sr.mohebbi@sbmu.ac.ir



• Recently, viral infectious diseases have threatened global 

public health safety.

• Major incidences of these emerging and re – emerging viral 

infectious diseases have a zoonotic link from arthropods, wild 

animals, domestic animals, and poultry.

• However, most of the emerging viral infectious diseases are 

caused by RNA viruses.

• Hepatitis E virus (HEV) is one such RNA virus causing the 

disease known as hepatitis E.

Introduction



• However, despite these alarming figures, hepatitis E is still 

grossly underestimated. 

• There is poor awareness of the disease among physicians. 

Thus, routine check for the disease is rarely conducted in the 

hospitals in most parts of the world. 

• Thereby leading to misdiagnosis and under diagnosis of 

hepatitis E.

Introduction



Introduction

• There is also a paucity of research on the epidemiology of the 

disease, particularly in developed countries. 

• This is due to the initial idea that hepatitis E is only endemic in 

the developing regions of the world.



HEV history

• A large outbreak of jaundice that occurred in New Delhi

• India between 1955 and 1956, was due to an enterically 

transmitted non-A non-B hepatitis

• In 1980, Khuroo suggested that the causative agent of an 

outbreak of non-A, non-B acute viral hepatitis that occurred in 

1978 in the Kashmir valley of India was likely enterically 

transmitted





HEV Taxonomy

• HEV is a highly diverse pathogen that is witnessing a constant 

discovery of different variants across different animals the 

world over.

• Initially classified as a member of the Caliciviridae (certain 

biophysical and morphological similarities)

• Removed from the Caliciviridae family and became 

unclassified

• In 2004 the ICTV, re-classified HEV as a solitary virus in the 

Hepevirus genus and a member of the Hepeviridae family

• Hepeviridae family into two genera: Orthohepevirus and 

Piscihepevirus based on the analysis of the existing sequence 

information











Molecular virology

• A small non-enveloped virus with an approximate diameter of 

27 – 34 nm.

• HEV is a single-stranded positive-sense RNA virus. The viral 

genome is capped (methylguanine) at the 5’ end and 

polyadenylated at the 3’ end. The virus is icosahedral in shape 

with a genome of 7.2 Kb in length

• The virus has three open reading frames (ORF) and three 

untranslated regions (UTR)







Epidemiology

• Global distribution with two separate

• Epidemiological patterns of distribution

• endemic disease regions: HEV1&2

• contaminated drinking water and poor sanitary hygiene

• sporadic disease: HEV3&4

• imported from travel to the endemic regions









Sero-epidemiology

• Industrialised nations have lower (1%-52%) HEV 

seroprevalence when compared to the developing regions (4%-

94%). 

• Most of the seroprevalence studies were conducted among 

different groups including, the healthy general population, 

healthy blood donors, population with HIV, and those exposed 

to animals.

• Faber and colleagues conducted a study on the seroprevalence 

of HEV among adults in Germany. The study showed anti-

HEV IgG positivity of 16.8% in the adult population

• Spain conducted among the general population, the HEV 

seroprevalence rate was 1.6%









Pathogenesis

• The pathogenesis of hepatitis E is poorly understood and is 

largely based on the data from a few human cell culture 

systems and animal models

• The incubation period after viral entry into the host usually 

through the gastrointestinal tract is 14 days to about 10 weeks

• Viraemia, which often coincides with faecal HEV excretion 

appears few days before the onset of clinical symptoms and 

persists for 14 – 21 days thereafter

• Viral faecal excretion may persist for about 16 weeks (as 

shown in experimental animals) with a longer detection 

window than viremia











































Chronic HEV infection

• Chronic hepatitis E is defined as persistent HEV replication 

demonstrable by detecting HEV RNA in serum or stool three 

to six months following the original infection

• Chronic HEV is believed to be exclusive to 

immunosuppressed and immunocompromised patients. The 

immunosuppressed patients are those on immunosuppressive

• agents due to either solid organ transplant (SOT) or those on 

chemotherapy for haematological malignancies



Laboratory diagnosis

• Numerous methods are available for detecting HEV both 

direct and indirect. 

• These methods include immune electron microscopy (IEM), 

fluorescent antibody blocking assay, Enzyme Immunoassay 

(EIA), immunoblot (IB), immunochromatography, and reverse 

–transcription polymerase chain reaction (RT-PCR)

• ELISA HEV antibodies of IgM and IgG class

• The specificity and sensitivity of these different assays range 

from about 40 to more than 90% for different genotypes and 

geographic locations



Treatment

• Hepatitis E virus infection treatment depends on the outcome 

of the infection. For acute viral hepatitis in immunocompetent 

individuals, viral clearance is usually spontaneous. Thus, this 

group of patients may require only supportive and 

symptomatic treatment.

• However, in the case of severe HEV infection in 

immunocompetent persons, treatment with ribavirin at 1200 

mg/day for 21 days is recommended

• Although, for acute liver failure by HEV infection in 

pregnancy, the major form of treatment is supportive intensive 

care (ribavirin has a teratogenic effect)



Treatment

• It is also recommended that patients with acute HEV infection 

awaiting transplant or undergoing haemodialysis should be 

treated. 

• A short course (10 days to 3 months) of ribavirin (at 200 mg –

1000 mg/day) should be given before the transplant (Péron, 

2011). 

• While pegylated interferon-alpha (at 135 mg/week) for three 

months is used for the haemodialysis patients.



Vaccine

• Good basic hygiene although effective in the prevention of 

hepatitis E, is not all-encompassing. Since it does not suffice 

for other sources of transmission beyond waterborne and 

foodborne routes.

• Thus, the safest and most effective means of HEV prevention 

and control should be through vaccination. Of the numerous 

vaccine candidates, two were outstanding and underwent 

human clinical trials



Vaccine

• A baculovirus – expressed 56 KDa protein and an E. coli –

expressed HEV 239 protein. 

• The 56 KDa protein though yet to be licenced, has gone 

through both phase I and II human clinical trials. On the other 

hand, the HEV 239 vaccine has its efficacy evaluated in phase 

III double – blind, a randomized clinical survey conducted in 

China. The vaccine has the following advantages: 

• cross – protection against other HEV genotypes.

• Potential for rapid control vaccination during epidemics.

• Hence, the vaccine was licenced for use in China in 2012 

under the brand name Hecolin. However, the vaccine is yet to 

be approved by any other country aside China.







Conclusion

• Hepatitis E virus as a pathogen has evolved since its 

discovery.

• The pathogen is now known for causing a disease that is 

globally distributed with an increased public health challenge

• The risk factors for HEV infection have also increased due to 

its multiple means of transmission. Of interest are zoonotic 

transmission, blood-borne transmission, and to a lesser extent 

vertical transmission.

• As a result, more populations are at risk of HEV infection now 

than ever.
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