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Hepatitis E virus (HEV) infection is estimated to be one of the commonest 
causes of acute hepatitis in the world. All patients with symptoms consistent 
with acute hepatitis should be tested for HEV. HEV was thought to be lim-
ited to certain developing countries until the last decade and was only ever 
seen in travellers of developed countries in returning from hyperendemic 
countries. We now know that HEV could be endemic in most high-income 
countries and is largely a zoonotic infection. European Association for the 
Study of the Liver suggests testing for hepatitis E in patients with unex-
plained flares of chronic liver disease. Particular risk groups for a severe 
HEV course are pregnant women infected with genotype 1 and older men or 
patients with underlying chronic diseases for genotype 3. Prevention is the 
most important point (safe water, avoiding undercooked meat, to be careful 
in highly endemic countries) to decrease the HEV infection.
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fection is associated with high maternal and fetal mortality during 
pregnancy.[1]

Transmission of the HEV may occur through contaminated food and 
water, undercooked meat, blood transfusions, and through mother-to-
child transmission. Although human-to-human transmission is rare, 
patients are infectious during the detection of HEV in the stool. Pork 
must be cooked for more than five minutes at 70°C against the risk of 
HEV virus.[7] Human-to-human transmission (of Genotype 3 and 4) ap-
pears restricted to blood transfusion and organ transplantation. Specific 
genotypes differ in their route of transmission. Approximately up to 
1/1000 blood donations in Europe tests positive for HEV. Thus, many 
European countries decided to test blood donations regularly for HEV 
to avoid HEV transmission from blood products.[8]

Virology
HEV belongs to the Hepeviridae, a diverse family of viruses infecting 
mammals, birds and fish. HEV is a small quasi-enveloped, (+)-sense, 
single-stranded RNA virus. HEV is approximately 27 to 34 nm in di-
ameter. Virus excreted in bile and stool is nonenveloped; however, 
quasi-enveloped forms of HEV exist in the blood, with virions wrapped 
in membranes derived from infected cells. HEV has a 7.2-kb genome, 
which encodes three open reading frames (ORFs).[9,10]

ORF1 is the largest viral gene product, encoding the replicative ma-
chinery of the virus, including the enzymes (methyltransferase, NA he-
licase, and RNA-dependent RNA polymerase.)
ORF2 is the viral capsid essential for the formation of infectious par-
ticles. 
ORF3 is a small protein essential for viral release.
Strains of HEV infecting humans belong to the Orthohepevirus genus, 
which is divided into four species (A–D). Human cases of hepatitis 
E arise from strains within species A. It has eight genotypes. G1 to 
G4 cause human infection. Genotypes 5 and 6 are only for animals. In 
addition, Genotype 7 and 8 are pathogens for dromedary and Bactrian 
camels. G1, G2 are responsible for water-borne human outbreaks in 
developing countries (G1 in Asia and Africa; G2 in Mexico and Africa) 
G3 and G4 are the zoonotic genotypes (G3 in the West, G4 in Asia) are 
mainly transmitted by ingestion of undercooked pork in industrialized 
nations.[11–13]

Clinical courses of HEV infection are different according to genotypes. 
Genotype 1 and 2 infection may cause acute illness (with a high mor-
tality rate of 20% in pregnant women.) as acute liver failure or acute on 
chronic liver failure (ACLF). The majority of HEV Genotype 3 and 4 
infections have a clinically asymptomatic course and only rarely lead to 
ACLF in old or patients with chronic liver disease. Immunosuppressed 
individuals infected with Genotype 3 or 4 may develop chronic hepati-
tis E, which then may lead to cirrhosis.

Introduction
Hepatitis E virus (HEV) infection is usually presented as acute hepati-
tis. HEV is estimated to be one of the commonest causes of acute hep-
atitis in the world. World Health Organization estimates that there are 
approximately 20 million HEV infections worldwide per year.[1,2] HEV 
infection causes a clinically identifiable acute liver injury in 3.5 million 
patients and approximately 56.000 deaths/per year.[3,4] 
Our knowledge of HEV has changed completely in the last ten years. 
Previously, HEV was thought to be limited to certain developing coun-
tries and was only ever seen in travellers of developed countries in re-
turning from hyperendemic areas in Asia or Africa. We now know that 
HEV could be endemic in most high-income countries and is largely a 
zoonotic infection, with pigs as the primary host.[1,2,5]

Khuroo et al.[6] first identified HEV as an unknown non-A, non-B 
virus during an outbreak of jaundice in the winter of 1978–1979 in 
Kashmir. Then, a Russian army doctor provided the first evidence 
of fecal-oral transmission of this virus by the ingestion of diseased 
soldiers’ stool. This new virus was detected in his stool by electron 
microscopy. The viral genome was cloned and named HEV in 1980.
[1] The median incubation period is 40 days. The majority of patients 
infected with HEV are asymptomatic. However, HEV infection also 
causes fulminant hepatic failure, acute or chronic hepatitis. HEV in-
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Epidemiology
The prevalence rates of hepatitis E antibody are higher in developing 
countries as compared with developed countries (10 to 70 versus 1 to 21 
percent). The highest prevalence is in Asia and Africa. These high rates 
were related outbreaks of HEV due to consumption of contaminated 
drinking water in these areas.[14,15]

Anti-HEV immunoglobulin G (IgG) seroprevalence rates of up to 30% 
in Germany and higher in France and the Netherlands have been re-
ported. We cannot know if this is a true rise or growing awareness. 
However, we can say that HEV infection is also quite high in the West 
more than known before.[16]

In Germany, the United Kingdom and France, there have been more 
reported cases of acute hepatitis E than of HAV or acute HBV infec-
tions in 2015–16.[14] The risk of HEV exposure in the United States of 
America (USA) is nearly two times higher than the risk in neighboring 
Latin American countries. However, rates of HEV exposure appear to 
be declining in the USA.[17]

In our country, the seroprevalence of HEV was detected as 6.3%.[18] 
HEV infection was higher in the 3rd–4th decades and older age had 
been determined as an independent risk factor for HEV seropositiv-
ity in a meta-analysis (seropositivity was highest in the Southeastern 
Anatolia region).[19]

Diagnosis
The diagnosis of HEV should be considered in patients who present 
with acute or chronic hepatitis that cannot be explained by other 
causes. Gold standard for confirming HEV remains detecting the 
virus in biological samples via polymerase chain reaction (PCR). The 
presence of IgM anti-HEV antibodies is suggestive of recent HEV 
infection. The virus is detectable in the stool a week before symptoms 
begin and remains detectable for up to six weeks; the window for 
detection in the serum is shorter than that time interval.[2,5] An unde-
tectable viral RNA load does not rule out recent HEV infection. Direct 
viral detection has particular importance in patients on immunosup-
pressive medications. Anti-HEV IgM seropositivity antedates the ap-
perance of IgG, peaking at the same time as the highest ALT levels 
and continues up to 5 months after the disease onset. On the other 
hand, IgG antibodies appear after IgM but may last beyond a year or 
sometimes disappear before the first year.[20]

HEV infection should be kept in mind in patients under the risk of de-
veloping rapidly progressive liver disease, such as pregnant women, 
patients with chronic liver disease, solid organ transplant recipients, 
and patients with hematologic malignancies.[21]

Clinical presentations are subclassified to three groups as 1. Acute hep-
atitis 2. Chronic hepatitis 3. Extrahepatic manifestations.

Acute Hepatitis 
The presentation of acute hepatitis was summarized in three groups 
as immunocompetent people, immunocompromised patients and 
pregnants.[5]

Acute Hepatitis in the Immunocompetent People
Acute HEV infection is silent and self-limiting in the vast majority. If 
it manifests clinically, acute HEV infection presents as the other viral 
hepatitis. Tropical and endemic variants of the disease (G1 and G2) are 

associated with a more aggressive biochemical and clinical picture of 
acute hepatitis than those infected with G3 or G4. Progression to fulmi-
nant liver failure is rare.
Since the majority of acute HEV is silent and has a mild clinical course, 
patients do not require treatment. Ribavirin has been used to treat cases 
of severe acute and ACLF due to HEV infection in endemic areas of 
G1/G2 infection. Treatment of acute HEV G3 infection using ribavirin 
has also been described. However, recently, there are some cases of 
ribavirin resistance and treatment failure.[5,22]

Acute Hepatitis in the Immunocompromised Patients
Acute HEV infection usually presents asymptomatically. The sympto-
matic patients have jaundice, fatigue, diarrhoea and myalgia. Prolonged 
cholestasis, with protracted jaundice (lasting >3 months), has been de-
scribed in up to 60 percent of patients with acute HEV. Patients may 
have symptoms of pruritus due to cholestasis.[23] The necroinflammatory 
T-cell mediated immune response, in HEV infection, is more aggres-
sive in the immunocompetent individuals. Therefore, serum transami-
nase activity is higher in immunocompetent individuals (>1000 IU/L) 
than in the immunosuppressed patients (100–300 IU/L range).[24]

Careful monitoring of HEV RNA levels, serology and hepatic enzyme 
activity are essential for the management of acute hepatitis. Given that 
a significant number of patients will clear the virus spontaneously, spe-
cific treatment or immunosuppressant reduction is not necessary.[1] The 
reduction of immunosuppressive therapy is often sufficient in moderate 
or severe cases.[1,25] If HEV infection presents with extrahepatic man-
ifestations, British Transplant Society (BTS) guidelines recommend 
early treatment with ribavirin.[25] 

Acute Hepatitis During Pregnancy
Acute hepatitis E during the third trimester is associated with devas-
tating maternal and fetal outcomes.[22] The pregnant women infected 
with genotype 1 (but also other genotypes) are the most important risk 
group for a severe HEV course.[5] HEV infections are associated with 
eclampsia gravidarum, hemorrhagic complications and liver failure. 
The reasons for fatal courses in pregnancy are still not clearly under-
stood. Hormonal, immunological and genetic factors could be effective. 
Pregnant women with acute viral hepatitis E have had worse prognosis 
for the mother and fetus compared to hepatitis B or C in a study from 
India.[26] Management of these patients is primarily supportive treat-
ment. However, a recombinant protein-based vaccine has been found to 
be safe and effective in phase 2 and phase3 trials in China.[27]

Chronic Hepatitis
Chronic HEV infection is defined as the detection of HEV RNA in 
serum or stool for longer than six months. Although few reports of im-
munocompetent individuals developing chronic HEV infection have 
been published,[28,29] chronic form is primarily described in patients 
with immunodeficiency.
Immunosuppressed patients with chronic HEV may rapidly progress 
to end-stage liver disease (even within 1 year after HEV infection). 
Between 46 and 80% of the solid organ transplant recipients cannot 
clear the virus spontaneously and are under the risk of chronicity.[24,30] 
The incubation period is longer than seen in immunocompetent hosts 
at 60 days.
There are some risk factors reported for the development of chronic-
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ity in solid organ transplant recipients, such as using tacrolimus, a low 
lymphocyte count at diagnosis and liver transplantation.[24]

Chronic HEV infection is almost exclusively secondary to HEV G3. 
One case of chronic HEV G4 infection has been published, but none 
due to HEV G1 or 2. In some patients with persistent HEV, replication 
could be both anti-HEV IgG and IgM (-). Therefore, it is mandatory to 
use nucleic acid amplification techniques for serum, plasma, or stool 
samples of patients with HEV infection.
In Kamar’s study, one-third of 80 solid organ recipients who were in-
fected with HEV infection was symptomatic. Fatigue was the main 
symptom in these patients. The majority of the patients were asymp-
tomatic. Fifty-six patients (65.9%) developed chronic hepatitis. One-
third of patients achieved viral clearance with dose reductions of im-
munosuppressive therapy.[24] In the rest of the patients, treatment with 
ribavirin at a median dose of 600 mg/day for three months resulted in 
a SVR of 78%.
In Chauhan’s study, over half (55%–20/36 patients) solid organ recipi-
ents with HEV infection cleared HEV by the reduction of immunosup-
pressive therapy. The other 16 patients were treated with ribavirin. One-
fourth of these patients had treatment failure and needed the second 
course of ribavirin therapy.[5]

According to European Association for the Study of the Liver (EASL) 
and BTS guidelines, the first choice for treatment of HEV infection in 

solid organ transplant recipients is the reduction of immunosuppresive 
therapy.[1,25] Patients with severe liver dysfunction or viral persistence 
for more than three months despite a reduction in immunosuppression 
need further treatment. In this condition, ribavirin (600–1000 mg/day) 
is the choice. Ribavirin dosage can be set according to haemoglobin 
levels and kidney functions. Ribavirin treatment lasts between three 
to six months. Ribavirin can be stopped if the HEV RNA is negative 
in the sera and stool at week 12. If HEV is detectable in serum and/
or stools at week 12, ribavirin therapy should be extended for an ad-
ditional 12 weeks. Sustained virologic response (SVR) is determined 
as the negativity of HEV RNA by PCR 12 weeks after the cessation of 
treatment (Fig. 1).[5,25]

Treatment for Relapsers
The relapse after three months of RBV therapy should be treated with 
a longer 6-month course of ribavirin (EASL guidelines.) The majority 
of relapsers achieved SVR after six months of RBV monotherapy. In 
cases of treatment failure, after completion of ribavirin therapy, EASL 
suggests a trial of pegylated IFN for three months in liver transplant 
recipients. Pegylated interferon is, however, contraindicated in heart, 
lung, kidney and pancreas transplant recipients related to the risk of 
acute rejection (Fig. 1).[1,5]

Acute on Chronic Liver Failure
Acute HEV infection in patients with chronic liver disease may result 
in ACLF. HEV G3 in an European cohort of patients, have similar out-
come concerning mortality compared to other causes of ACLF. HEV 
G1 or G2 reveals a far worse outcome in China and the Indian subcon-
tinent. Mortality was reported as up to 70% (with a median of 34%). 
Over a fifth of all cases of ACLF in Asian countries are due to acute 
HEV infection.[1,5] Patients with G4 hepatitis E are at high risk to de-
velop A(C)LF.[31] BTS suggest the early use of ribavirin in patients with 
end stage liver disease awaiting liver transplantation.[25]

Extrahepatic Manifestations
HEV may cause acute pancreatitis, neurological and renal diseases. 
Neurological diseases can be as post-infectious polyradiculoneuropa-
thy (Guillain Barré syndrome), neuralgic amyotrophy (postinfectious 
and immune mediated), meningoencephalitis (direct neurotoxic effect 
of the virus) due to G1 and G3 HEV. Renal diseases can be membranous 
GN, membranoproliferative GN and even relapses of IgA nephropathy 
due to mainly G3 sometimes G1.[1,5] Comprehensive data accurately 
defining the management of extrahepatic HEV are currently lacking. 
BTS suggest early treatment with ribavirin in these patients with extra-
hepatic manifestations.[25]

Prevention from HEV Infection
Prevention is the most important issue against HEV infection. We must 
maintain quality standards for public water supplies for particularly 
drinking water. Handwashing with safe water before eating or handing 
any food is the first step. Avoiding uncooked shellfish, vegetables and 
fruits were prepared by people in highly endemic countries is another 
major issue for prevention. Eating undercooked pork is risky behavior 
for Western countries. Although a prophylactic vaccine for HEV has 
been developed, it is only licensed in China, this vaccine is effective 
against HEV genotypes 1 and 4.[27]

Chronic HEV infection

Reduce Immunosuppressive therapy

Three months Ribavirin

Intolerance or no 
response to Ribavirin

Relapse after 
stopping Ribavirin 

Six months Ribavirin

Persistent HEV 
infection or 

HEV relapse

Pegylated interferon for three months in 
(only liver)transplant patients

HEV clearence

plasma and stool HEVRNA(-)
No HEV clearence

Figure 1. Treatment algorithm for the chronic HEV infection for transplant 
recipients.[1]
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In conclusion, all patients with symptoms consistent with acute hep-
atitis should be tested for HEV. EASL suggests testing for hepatitis E 
in patients with unexplained flares of chronic liver disease. Particular 
risk groups for a severe HEV course are pregnant women infected with 
genotype 1 and elderly men or patients with underlying chronic dis-
eases for genotype 3. Prevention is the most important point (safe wa-
ter, avoiding undercooked meat, to be careful in highly endemic coun-
tries) to decrease the HEV infection.
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