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ABSTRACT
Introduction. Hepatitis E is an acute liver disease caused by E hepatitis virus (HEV), representing a global 
public health problem comparable with other transmissible infections. Aim. The purpose of this paper is to 
present the epidemiological, clinical, biological and evolutive aspects of HEV infection. 
Material and method. An estimated 20 million infections are annually reported worldwide with higher preva-
lence rates recorded in South-East Asia (over 60% of infections and over 65% of HEV related deaths). In 
Romania the incidence of HEV in 2009 was 12%, the frequency of infection being limited to the anti-HEV 
specific IgG antibodies seroprevalence. 
Results. HEV transmission is predominantly by digestive tract (especially contaminated water) but also by blood, 
plasma, organ transplant. The incubation period ranges from 21 to 45 days, onset of gastrointestinal simptoms, 
fever, influenza-like syndrome, asthenia, skin rush, weight loss, abdominal pain, dehydration. The state period is 
characterized by sclero-tegumentary jaundice (75% cases), skin pruritus, steathoresis, dark urine and pale stools. 
HEV can cause extrahepatic manifestations (neurological, renal lesions, pancreatitis and haematological distur-
bencies). Farmacological treatment of HEV infection includes Peg-Inf, Ribavirin and also newest DAAs agents. 
Discussions. In most patients hepatitis E causes a self-limited disease that lasts for several weeks. Acute 
infection is generally asymptomatic and is caused by genotype 1 in young people, while genotypes 3 and 4 
generally affect immunosuppressed patients. Chronic infection is caused by genotypes 3 and 4 in immunosup-
pressed pacients (transplanted, HIV-positive and haematological patients) and has a lower incidence and mor-
tality. Evolution of viral hepatitis E may be severe and fulminant due to acute liver failure. A recombinant vaccine 
approved in China in 2011 opens up prospects for the specific prevention measures in areas identified as being 
at risk to limit the consequences of hepatitis E virus infection in the general population and exposed groups. 
Conclusions. Hepatitis E management involves the therapy of chronic infection in immunosuppressed pa-
tients, the extrahepatic manifestations and also acute severe HEV infections.
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Hepatitis E is an acute liver disease caused by E 
hepatitis virus (HEV) with symptoms similar to 
those seen in hepatitis A virus infections. Hepatitis 
E is transmitted through contaminated water or 
food, representing a global public health problem 
comparable with other transmissible infections.

Although it does not usually lead to chronic li-
ver infections, it rarely can lead to serious liver pro-
blems. Hepatitis E virus, discovered in 1983 by in-
vestigators of an unexplained hepatitis outbreak in 
Soviet soldiers in Afghanistan, is a small tiny parti-
cle that is part of the Hepeviridae family. The geno-
me is about 7200 bases long being a single-stran-
ded RNA molecule (Fig. 1).

FIGURE 1. Hepatitis E virus

An estimated 20 million infections are annually 
reported worldwide with higher prevalence rates 
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recorded in South-East Asia (over 60% of infecti-
ons and over 65% of HEV related deaths). In Egypt, 
50% of the population over 5 years old is serologi-
cally positive for HEV. Mortality in the general po-
pulation varies between 0.5% and 4% and repre-
sents 3.3% of the overall mortality rate, accounting 
for approximately 56.600 deaths, but may reach up 
to 25% in pregnant women. It is estimated that the-
re are approximately 3 million symptomatic cases 
worldwide.

Hepatitis E is more common in Asia where is 
endemic-epidemic, but cases are also noted in de-
veloped European countries (e.g. France, Germany 
and England). 80% of cases of HEV infection have 
been reported in Germany, France and England by 
implementing the surveillance system for this di-
sease since 2005 (7). However the incidence of 
HEV infection in the EU is still uncertain due to 
limitation of surveillance systems, differences in 
the etiological diagnostic tests and the lack of in-
formation. An increased rate of HEV positive sero-
logy in young blood donors has recently been found 
in Netherlands, Germany and England. The inci-
dence of cases decreased from 80% in 2005 to 55% 
in 2015. On the other side in patients aged over 50 
years old the incidence increased from 30-45% 
between 2005 and 2008 to over 60% between 2013 
and 2015, fact which highlights the dynamics of 
this emerging epidemio logical phenomenon. The 
number of HEV related deaths increased from 0-1 
cases per year between 2005 and 2008 to 4-8 cases 
per year during the period 2012-2015. 

In Romania the incidence of HEV in 2009 was 
12%, the frequency of infection being limited to the 

anti-HEV specific IgG antibodies seroprevalence. 
In a study performed on students and medical staff 
the prevalence of these antibodies was 12.5% and 
14%, respectively (1).

HEV transmission is predominantly by digesti-
ve tract (especially contaminated water) but also by 
blood, plasma, organ transplant. The number of 
outbreaks increased from 0-3 per year between 
2005 and 2010, 6 in 2014, 9 in 2015, up to 47 cases 
(outbreak in 2017). Although originally thought to 
be limited to human-to-human spread, HEV also 
occurs between animals and, more importantly, as 
zoonotic spread from animals to humans (Fig. 2).

Only one serotype and four major genotypes (1-4) 
of have are known. Genotype 3 predominates in de-
veloped countries with zoonotic transmission and 
mainly related to pork, but also wild boar, deer or 
crustaceans. 

Genotypes 3 and 4 predominate in Europe. Ca-
ses associated with journeys in current endemic 
areas could be determined by genotypes 1, 2 or 4. 
The four genotypes of HEV have different clinical 
implications (Fig. 3).

Acute infection is generally asymptomatic and 
is caused by genotype 1 in young people, while ge-
notypes 3 and 4 generally affect immunosuppre-
ssed patients. Increased mortality was seen in preg-
nant women and people with chronic liver disease. 
A mortality up to 25% related to fulminant form 
(acute liver failure) is predominantly determined 
by genotype 1 especially in pregnant women.

 Chronic form is defined by the persistence of 
viral replication 3 months after infection. Chronic 
infection is caused by genotypes 3 and 4 in immu-

FIGURE 2. Zoonotic spread from animals to humans
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nosupressed patients (transplanted, HIV-positive 
and hematological patients) and has a lower inci-
dence and mortality. Chronic HEV infection with 
genotypes 1 and 2 is not documented. In a recent 
study of 205 patients with renal transplant in India 
no evidence of chronic HEV infection was found in 
an area with high disease endemicity of genotype 1 
(7) .

 In most patients hepatitis E causes a self-limi-
ted disease that lasts for several weeks. Most cases 
are asymptomatic. The incubation period ranges 
from 21 to 45 days, followed by the onset of gastro-
intestinal symptoms, fever, influenza-like syndro-
me, asthenia, skin rash, weight loss, abdominal 
pain, dehydration. The state period is characterized 
by jaundice (75% cases), skin pruritus, steatorrho-

ea, dark urine and pale stools. ALAT has values of 
1,000-3,000 IU/l, and recovery takes place in 4-6 
weeks. Natural history and prognosis are different: 
patients with chronic liver disease have an unfavo-
rable prognosis and immunosuppressed people of-
ten develop chronic infections ( Fig. 4).

 FIGURE 4. Natural history of HEV infection

FIGURE 3. Clinical implications of the four genotypes of HEV

TABLE 1. Chronic HEV infection
GEN0T1P 1 GEN0T1P 3 GENOT1P4

ACUTE LIVER
FAILURE

• Appears in pregnancy • Cohort studies • Chinese study

• Mortality up to 25% • Scotland 2,5% HEV, without deaths • Incidence 4,1%

• Germany 10% HEV, 1 death • Mortality 2,2%
• no death on pregnancy • no death on pregnancy

DECOMPENSATED 
CHRONIC LIVER 
FAILUIRE

• Cohort studies • Anglo-French study • Incidence 9%
• Mortality up to 70% • 2,9% HEV • Mortality 9%

• 3 deaths • 1 pregnancy death
Rein et al Hepatology 2012
Kamar et al Lancet 2012
Gumar Acharya J Hepatol 2007

Crossan et al WJH 2014
Manka et al Clin GastroHepatol 2015
Blascoe Perri et al APT 2015

Liu et al Int J Inf Dis 2018
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HEV can cause extrahepatic manifestations (ne-
urological, renal lesions, pancreatitis and hemato-
logic disturbances) (Table 2).

TABLE 2. Extra-hepatic manifestations of HEV infection
Acute 
pancreatitis
Musculoskeletal Nectrotizing myositis

Pyomyositis
Hematological Hemolytic anemia

Aplastic anemia
Pure red-cell aplasia
Severe thrombocytopenia
Hematophagocytic 
syndrome

G6PD deficiency
Auto-immune

Renal Decreased eGFR
Glomerulopephritis +
cryoglobulinemia

Membranous 
glomerulonephritis
Membranoproliferative 
glomerulonephritis
IgA nephropathy
Nephroangiosclerosis

Other 
immunemediated

Thyroidis
Myocarditis
Henoch-Schönlein purpura
Myasthenia gravis

Neurological disorders (e.g. Guillain-Barré 
syndrome, Bell paralysis, neuralgic amyotrophy, 
acute transverse myelitis and acute meningoen-
cephalitis) may be caused by HEV1 or HEV3 ge-
notypes. 

Neurological symptoms for HVE1 and for acute 
and chronic HVE3 infections have been described. 
When this occurs, the diagnosis can easily be over-
looked because the neurological symptoms domi-
nate the clinical picture (10). Neurological mani-
festations observed in HVE patients include 
Guillain-Barré syndrome, Bell paralysis, neuralgic 
amyotrophy, acute transverse myelitis and acute 

meningoencephalitis (Figure 4). In a retrospective 
analysis of 126 patients with VHE, neurological 
symptoms were observed in 7 patients (5.5%), in-
cluding 3 immunocompetent patients with acute 
infection, 3 patients with solid organ transplant 
(SOT) and 1 HIV patient -position with chronic in-
fection.

Recently Guillain-Barré syndrome associated 
with necrotizing myositis has been described in a 
patient with liver transplant. HEV RNA in the CSF 
has been documented in all patients with chronic 
HEV infection associating with neurological 
syndromes (10). In one patient with kidney trans-
plantation, chronic hepatitis and neurological 
symptoms, clonal sequences of the CSF and serum 
showed the presence of quasispecies, suggesting 
that HEV associated neurological lesions may be 
related to neurotropic variants. Recently, cases of 
Guillain-Barré anti-ganglioside GM1- and GM2- 
positive syndrome associated with HEV infection 
have been described (11). 

A study performed in 2017 on mice demonstra-
ted that HEV crosses the blood-brain barrier (Fig. 5).

Impaired renal function was observed in both 
acute and chronic HEV infections, HEV 1 and 3 may 
cause glomerular disease. There are two different 
histological models of glomerular disease - membra-
no-proliferative glomerulonephritis and membrano-
us glomerulo nephritis- which have been observed in 
both immunocompetent patients and in kidney or li-
ver transplanted patients. The pathophysiological 
mechanisms of HEV related renal lesions are uncer-
tain but cryoglobulinemia may play an important 
role in patients with chronic infection (12). 

FIGURE 5. Neurological 
manifestations in HEV infection
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Acute pancreatitis has been associated with 
HEV1 infection and has not been reported in any of 
the other genotypes. Thrombocytopenia and aplas-
tic anemia have been reported in acute HEV infec-
tion (13).

Studies in developing countries have shown an 
increase mortality rate up to 20-25% in HEV infec-
ted pregnant women usually in the third trimester 
of pregnancy. Obstetrical complications (hemorr-
hage or eclampsia) or fulminant hepatic impair-
ment may cause dead in this patients. HEV infecti-
on during pregnancy was associated with fetal 
death but also with an increased neonatal morbidity 
and mortality as a result of vertical transmission. 

The cause of over-counted maternal mortality in 
HEV infected patients is uncertain and has been the 
subject of numerous studies and debates. Preg-
nancy is characterized by a state of maternal immu-
ne tolerance to the fetus. T cell activity is reduced, 
and there is also a reduction in cytokine production 
in the first 20 weeks, predominating Th2 responses. 
Changes in maternal immunological responses are 
partly determined by significant changes in hormo-
nal profiles with increased levels of progesterone, 
estrogen and human chorionic gonadotropin. There 
are significant differences in immunological and 
hormonal responses in pregnant women with ful-
minant hepatic impairment caused by HEV infecti-
on (14). Recent studies revealed higher HEV viral 
loads in pregnant versus non-pregnant women (15).

HEV infected patients with chronic liver disease 
have unfavorable prognosis since they frequently 
develop acute or subacute hepatic failure. In an In-
dian cohort study on patients with chronic liver di-
sease, HEV related decompensation has a signifi-
cantly worse prognosis compared to other causes. 
The 12-month mortality in the HEV cohort was 
70%. In developed countries there is a strong rela-
tionship between deaths from chronic decompensa-
ted liver disease and consumption of pork. The rea-

son is uncertain but can be explained by an 
unrecognized infection with HEV. Studies of this 
assumption are ongoing, in one of these studies be-
ing followed the natural evolution of HEV3 infecti-
on in patients with solid organ transplantation. 
Chronic infection has been identified in immuno-
suppressed subjects in the context of immuno-
suppressive therapy including organ transplantati-
on (16).

The incidence of HEV and HIV co-infections 
low (0-1.3%). HEV 3 genotype was revealed by 
PCR in HIV-positive patients. In literature are men-
tioned some cases of hepatic cirrhosis in patients 
with HEV and HIV co-infection. Also cases of 
chronic HEV infection have been reported in he-
matological patients (T-cell lymphoma; non-
Hodgkin’s lymphoma treated with Rituximab; un-
treated patients with hairy cell leukemia; idiopathic 
T CD4 lymphopenia; chronic myelomonocytic 
leukemia; chronic lymphocytic leukemia). Chronic 
HEV infection was also noted in post-transplant 
stem cells patients.

RT-PCR is the method of choice to identify cir-
culating HEV RNA, as well as genotype determi-
nation. Epidemiological context of potential trans-
mission from domestic, peridomesic and wild 
animals in humans has an important diagnostic va-
lue. Among the non-specific paraclinical investiga-
tions we mention the full blood count (possible 
aplastic anemia), decrease of the prothrombin level 
(<50% in regular disease, <25% in fulminant 
forms); hepatocytolisis (with increased transamina-
ses) and cholestatic syndrome (Fig. 6).

Anti-HEV IgG level is a useful tool to indentify 
the immune status that reliable prevents HEV from 
natural infections or vaccine administration. The 
vaccine study suggested that an antibody titer of 
2.5U/ml was found protective. IgG protection is 
not specific. A HEV 1genotype recombinant vacci-
ne also prevented genotype 1 and 4 infections, indi-

FIGURE 6. HEV crosses the blood-brain barrier (Xhou et al J Inf Dis 2017)
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cating cross-protection against various HEV ge-
notypes. In patients with acute hepatic infection the 
peak of viremia is maximal during the incubation 
period and during the early symptomatic phase. 
RNA-HEV becomes undetectable in the blood 
approximately 3 weeks after the onset of symptoms 
but can be detected in the faeces for a further 2 
weeks. If patients are tested late in the symptomatic 
phase of the disease, a negative HEV RNA result 
does not rule out the recent infection. Serum con-
centrations of RNA in the acute phase were betwe-
en 2.1 and 8.3 copies / ml in immunocompetent 
patients. There is no relationship between the se-
rum RNA concentration and clinical symptoms. In 
transplanted patients with acute hepatitis E, the 
HEV RNA level varied between 2.7 and 7.8 copies/
ml and was not associated with the progression to 
chronic infections (18).

Differential diagnosis is made with other infec-
tious diseases: leptospirosis, brucellosis, other viral 
hepatitis (HAV, HCV, HBV), toxoplasmosis and 
non-infectious diseases (e.g.toxic hepatitis, alcoho-
lic hepatitis, autoimmune hepatitis, angiocollitis, 
Budd-Chiari syndrome, haemochromatosis, Wilson’s 
disease). Evolution of viral hepatitis E may be se-
vere and fulminant due to acute liver failure.

Hepatitis E management involves the therapy 
of chronic infection in immunosuppressed patients, 
the extrahepatic manifestations and also acute se-
vere HEV infections (Fig. 7).

Pharmacological treatment of HEV infection in-
cludes Peg-Interferon, Ribavirin and also newest 

DAAs agents. Ribavirin inhibits HEV replication 
by exhausting GTP channels. A multicenter study 
in France on 59 patients with solid organ transplan-
tation and chronic HEV shows 85% SVR at the end 
of Ribavirin therapy (Fig. 8).

An alternative treatment for Ribavirin for HEV 
transplant patients is Peg-IFN monotherapy. The 
newest alternatives of treatment include interferon 
free regimen, for exemple Sofosbuvir inhibits HEV 
replication in vitro with a potentiating effect in 
combination with Ribavirin (Fig. 9).

Evolution of viral hepatitis E may be severe 
and fulminant due to acute liver failure. The impor-
tance of preventing and controlling this infection is 
more justified for reducing overall mortality and 
maternal-fetal mortality. A 27% mortality rate was 
reported in patients with pre-existing chronic liver 
disease (2).

In line with the current concept, efforts in the fi-
eld of human medicine and public health should be 
linked to additional measures for food safety and the 
environment, such as the identification of hepatitis E 
virus genotypes 3 and 4 in different pork foods and 
seafood, to assess the incidence of these genotypes 
that could be responsible for most cases of disease in 
Europe. It is also necessary to monitor the circulati-
on of HEV in wildlife surface waters (3).

HEV prevention is based on maintaining 
drinking water, proper sanitation conditions, adhe-
rence to personal hygiene rules, and avoiding the 
use of undercooked fish, unroasted nuts and fruits 
especially in endemic countries (4). A recombinant 

FIGURE 7. Di agnostic algorithm for 
HEV infection
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FIGURE 8. Hepatitis E management

FIGURE 9. The results of the multicenter study in France

FIGURE 10. Virological response rates for treatment in transplant patients (Van der Valk et al.)
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vaccine approved in China in 2011 opens up pro-
spects for these specific prevention measures in 
areas identified as being at risk to limit the con-
sequences of hepatitis E virus infection in the gene-
ral population and exposed groups (5). 

New safety criteria are needed from blood do-
nors in general population to limit the risk of HEV 
transmission the general population and for the di-
fferent categories of people at risk. 
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