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a b s t r a C t

large outbreaks of acute hepatitis e, caused by hepatitis e 
virus (HeV) genotypes 1 and 2, are known from developing 
countries with suboptimal sanitation infrastructure. an 
increasing incidence of HeV infections is being reported in 
industrialised countries, caused mainly by HeV genotypes 
3 and 4, which are often found among pigs. recent 
evidence suggests that in immunocompromised patients 
about 50% of the cases of acute hepatitis e evolve to 
chronic hepatitis with rapid progression to cirrhosis. thus, 
HeV should be considered a cause of chronic hepatitis 
in immunocompromised patients, such as solid organ 
transplant recipients. because an antibody response to 
HeV may be absent in these patients, an HeV rna test 
should be carried out when serum liver tests are elevated 
over months. in small case series, ribavirin has been shown 
to represent a promising treatment option for chronic HeV 
infection. to increase the awareness for HeV infection in 
immunocompromised patients, a representative case report 
of an HeV-infected renal transplant recipient with chronic 
hepatitis e, successfully treated with ribavirin, is presented. 
studies are required to determine the optimal duration of 
ribavirin therapy and to assess outcome for solid organ 
transplant recipients with chronic HeV infection.

K e y W o r d s
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i n t r o d U C t i o n

Hepatitis E virus (HEV) is a global pathogen that can 
cause epidemic, endemic, sporadic and zoonotic cases 
of acute hepatitis. Large outbreaks of hepatitis E are 

seen in developing countries with suboptimal sanitation 
infrastructure. However, an increasing incidence of HEV 
infection is found in industrialised countries of the 
Western hemisphere. In the Netherlands, HEV infection 
is considered to be one of the three most important 
emerging infectious diseases: whereas less than 0.5% of 
the population had had contact with HEV 15 years ago, a 
recent survey showed that more than 15% of the population 
has meanwhile developed HEV antibodies as a sign of 
former exposure to HEV (see below). In the Western 
world, the course of endemic HEV infection is generally 
self-limiting and asymptomatic in immunocompetent 
individuals. In contrast, immunocompromised patients are 
at risk to develop chronic HEV infection with progressive 
liver disease as reported in various case series since 
2008. Patients with haematological disorders,1-3 HIV 
infection4,5 and after solid organ transplantation under 
immunosuppressive therapy6-9 appear at particular risk 
to develop chronic hepatitis E that rapidly evolves to 
cirrhosis. Potentially effective therapeutic interventions 
by use of ribavirin in chronic hepatitis E have only recently 
been documented. To further raise the awareness of the 
community in the Western hemisphere for the risk of 
chronic hepatitis due to HEV infection in immunocom-
promised patients, but also to demonstrate the most recent 
development of promising therapeutic approaches, we 
report a case of a renal transplant patient with Bechterew’s 
disease, who developed chronic hepatitis E, but was cured 
with ribavirin monotherapy.

C a s e  r e P o r t

A 51-year-old bank manager was known with a medical 
history of arterial hypertension, hypertension-related 
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renal insufficiency, and Bechterew’s disease. In July 
2010 he received a living related kidney transplant. After 
transplantation, serum liver tests increased temporarily, 
but returned to normal levels within two weeks. His 
further postoperative course was uneventful. Before 
transplantation, serological tests for hepatitis A virus 
(HAV), hepatitis B virus (HBV), hepatitis C virus (HCV), 
cytomegalovirus (CMV), Epstein-Barr virus (EBV), and 
varicella zoster virus were all negative. The immunosup-
pressive regimen after kidney transplantation consisted 
of prednisolone 10 mg twice daily (bid), mycophenolate 
mofetil 1 g bid and tacrolimus 4 mg bid. For his 
Bechterew’s disease, he received etanercept 25 mg twice 
weekly. One year after kidney transplantation alanine 
aminotransferase (ALAT [normal ≤45 U/l]: 132 U/l), 
aspartate aminotransferase (ASAT [≤ 40]: 65 U/l), and 
gamma-glutamyltransferase (gGT [≤ 60]: 139 U/l) became 
elevated (figure 1). Prothrombin time and total bilirubin 
remained within the normal range. Ultrasound of the 
liver did not show any abnormalities. Serological and 
molecular testing, respectively, for HAV, HBV, HCV, and 

CMV remained negative. Unexpectedly, serological tests 
for hepatitis E were positive (HEV IgM positive, HEV IgG 
weakly positive). Retrospective testing of former specimens 
revealed positive HEV RNA (genotype 3) in serum one year 
after transplantation onwards, coinciding with the rising 
serum liver tests. The patient (95 kg, 198 cm) was treated 
with ribavirin at a dose of 800 mg bid for three months. 
Maintenance immunosuppressive drug treatment was 
diminished (prednisolone 5 mg bid, mycophenolate mofetil 
1500 mg bid and tacrolimus 500 mg bid) and etanercept 
was temporarily discontinued, but had to be restarted 
because of severe symptoms of Bechterew’s disease. At 
the start of ribavirin therapy, creatinine clearance was >60 
ml/min, haemoglobin was 7.2 mmol/l, and HEV RNA in 
serum was strongly positive (figure 1). No deterioration 
of kidney function or haemoglobin count was observed 
during treatment. Two months after the start of ribavirin 
therapy, all serum liver tests had returned to normal 
and HEV RNA was negative. Three and six months 
after the end of the ribavirin treatment, the serum liver 
tests remained normal and serum HEV RNA remained 
negative. The patient is doing well.

b a C K G r o U n d

biology and epidemiology
HEV is a hepevirus,10 consisting of a capsid containing a 
positive-stranded RNA genome, and it is not enveloped. 
Phylogenetic studies have unravelled four genotypes. 
HEV genotype 1 and 2 infections are restricted to humans 
whereas genotypes 3 and 4 appear to be zoonotic, infecting 
various animal species such as pigs, wild boar and deer as 
well as humans. 
Epidemiological studies revealed that genotypic 
distribution of HEV is area specific. Genotypes 1 and 2 are 
prevalent in the highly disease-endemic regions, which 
cover the tropical and subtropical parts of Asia, Africa 
and Central America.11,12 HEV genotype 1 and 2 infections 
are most commonly transmitted through faecally 
contaminated water via the oral route. Materno-foetal and 
transfusion-related transmissions have only occasionally 
been reported.13,14 Various endemic outbreaks of hepatitis 
E genotype 1 and 2 have been documented. Young adults 
are most often infected. Pregnant women are at particular 
risk: they have a higher disease attack rate and are much 
more likely to develop fulminant liver failure with fatal 
outcome in up to 22% (all genotype 1 infections).15 The 
pathophysiological mechanisms leading to fulminant liver 
failure after HEV infection in pregnant women are not 
understood, but have been attributed to pregnancy-related 
immunological or hormonal alterations.16,17

In regions with lower HEV infection rates, such as Western 
Europe, the United States, and developed countries of 

figure 1. A 51-year-old patient with arterial 
hypertension-associated renal insufficiency and 
Bechterew’s disease developed chronic hepatitis E one 
year after living-related kidney transplantation and was 
treated with ribavirin monotherapy for three months. His 
immunosuppressive medication, HEV RNA, and serum 
ALAT (normal ≤40 U/l) are documented between 2009 
and early 2012. Immunosuppressive drug therapy with 
prednisolone, mycophenolate mofetil and tacrolimus was 
diminished after the diagnosis of HEV
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Asia and the Pacific region, hepatitis E was long thought 
to be related to travel to endemic regions. This view has 
recently changed since an increasing number of sporadic, 
autochthonous HEV infections have been reported, 
particularly in Western Europe. Viral strains isolated 
from HEV-infected patients without a history of travel to 
high-risk areas were classified as genotype 3 and 4. This 
strongly suggests a zoonotic origin. First, human HEV 
isolates genotype 3 and 4 appear to be the same strains 
that also frequently infect pigs. Secondly, interspecies 
transmission from human to pig and from swine to 
nonhuman primates has been demonstrated.18,19 Thirdly, 
molecular typing in Japan demonstrated a link between 
cases of hepatitis E after eating raw or undercooked pig 
meat and HEV strains isolated from domestic swine, wild 
boar and sika deer.20,21

In contrast to predominant infection of young adults in the 
endemic areas in Asia and Africa, in Western Europe and 
the US mostly elderly subjects and people with coexisting 
illness are affected, while fulminant disease in pregnant 
women is not reported.11 It is assumed that HEV genotype 
3 is less virulent than the genotype 1 and 2 strains, which 
may explain the predilection of elderly and immunocom-
promised persons for HEV genotype 3 infection. In 
addition, this may explain why epidemic outbreaks with 
genotype 3 have not been observed so far in the Western 
world. Subclinical infection with HEV genotype 3 may 
explain the relatively high seroprevalence of anti-HEV 
antibodies in these areas.22 The geographical distribution 
of genotype 4 is limited to Asian countries and has not 
been associated with disease in immunocompromised 
patients so far.

seroprevalence in europe
A study in 1995 among Dutch blood donors reported a 
seroprevalence of 0.4%.23 Seroprevalence in the South-West 
of France (according to testing of blood donors) has 
meanwhile dramatically increased from 16.6 to 52.5%, 
suggesting that the disease is highly endemic in this 
region.24 In the UK, HEV RNA was detected in six out 
of 880 pools of blood donations (with 48 donations per 
pool), indicating a considerable rate of silent ongoing HEV 
infections among British blood donors.25 The incidence 
of de novo HEV infections after kidney transplantation 
was calculated as 3.2 cases/100 person-years in a recent 
analysis.22 Accordingly, seroprevalence studies had 
previously reported anti-HEV IgG antibodies in 6 to 16% 
of renal transplant recipients.26

C l i n i C a l  M a n i f e s t a t i o n s

Clinical features of HEV infection differ between the 
hyperendemic and the low prevalence areas. Incubation 

time is approximately 30 days. In hyperendemic areas 
the most commonly observed clinical presentation is a 
typical acute icteric hepatitis resembling hepatitis A and 
other forms of acute viral hepatitis. A pre-icteric and an 
icteric phase of the illness can be distinguished. The 
initial pre-icteric phase is characterised by fever, anorexia, 
distaste for food, vomiting, abdominal pain and diarrhoea. 
These symptoms last for about three days. The onset of the 
icteric phase is marked by disappearance of the prodromal 
symptoms. It is usually self-limiting and improves within 
10 to 24 days. Hepatomegaly and splenomegaly are 
common during the icteric phase.11,27 Less frequently, 
liver injury is mild and can be asymptomatic or 
accompanied by only non-specific symptoms. Acute hepatic 
decompensation may be particularly seen in persons with 
pre-existing liver disease or with genotype 1 infections 
during pregnancy.
In low prevalence areas, patients with symptomatic 
hepatitis E genotype 3 typically are older, predominantly 
male with higher frequency of underlying liver disease, 
alcohol abuse, or an immunocompromised state. 
The clinical presentation is often non-specific, the 
spectrum ranges from asymptomatic elevation of serum 
transaminases to a severe icteric hepatitis. In clinical 
case series, jaundice was the most common symptom 
(68-86%) followed by asthenia, fever, joint and muscle 
pains and abdominal discomfort.11,27 Extrahepatic clinical 
manifestations such as pancreatitis, haematological 
manifestations, autoimmune and neurological disorders 
have infrequently been reported.11

C H r o n i C  H e P a t i t i s  e

Chronic hepatitis E, genotype 3, in low-endemic regions 
was first described in immunocompromised patients in 
2008. Various case series reported chronic hepatitis E in 
patients who developed elevation of serum transaminases 
after kidney, liver and heart transplantation.9,26,28-30 
Chronic HEV infection was also reported in patients 
with haematological malignancies, human immuno- 
deficiency virus infection or those receiving anticancer 
chemotherapy.11,5,31 Symptoms in these patients are mild or 
unnoticed and elevation of serum transaminases may be 
the only sign during routine follow-up. Rapid progression 
of chronic hepatitis E to cirrhosis is observed in these 
patients. Furthermore, extrahepatic manifestations such 
as HEV-induced glomerulonephritis, which recovered 
after HEV clearance, have been observed after organ 
transplantation.32

All recently described cases of chronic hepatitis E in low 
prevalence areas were caused by HEV genotype 3. The way 
of transmission of HEV genotype 3 has been a matter of 
intense discussion since. Apart from zoonotic infection, 
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other modes of transmission have been suggested in 
immunocompromised organ transplant recipients. 
Transmission of the virus from the donor organ has been 
reported in a liver transplant recipient who subsequently 
developed cirrhosis and hepatic decompensation.33 
Transmission via blood transfusions was unravelled 
in a number of haemodialysis patients.34-36 Although 
reactivation of the virus has not been observed after solid 
organ transplantation, as is seen in other chronic viral 
infections such as hepatitis B during immunosuppression, 
reactivation of HEV was discussed in one patient with 
allogenic stem cell transplantation.2

d i a G n o s i s 

The diagnosis of HEV infection is based on detection of 
HEV IgG and IgM antibodies in blood and of HEV RNA 
in blood and stool. Both HEV IgM and IgG ELISA based 
assays are available, but have not been standardised so far. 
Sensitivity and specificity may vary considerably between 
different assays and even between batches of a given assay. 
HEV IgM antibodies are detectable as soon as symptoms 
occur. IgG antibodies may reach a sensitivity of 72% to 
98% and a specificity of 78% to 96% to diagnose HEV 
infection in immunocompetent patients,37 but are less 
accurate in immunocompromised individuals. HEV IgG 
may persist for years. 
Molecular detection of HEV RNA can be achieved by 
PCR from serum, bile and stool. Nucleic acid testing as 
a diagnostic marker of HEV infection has limitations in 
immunocompetent patients, because the period of viral 
shedding is limited to only one to two weeks around 
the time of ALAT elevation and jaundice.11 Still, HEV 
PCR is a crucial tool in immunocompromised patients. 
In these patients, the diagnosis can be easily missed 
as they often remain seronegative, whereas HEV RNA 
remains detectable during chronic infection. Furthermore, 
diagnostic testing for hepatitis E in transplant patients may 
be delayed as increased levels of serum liver tests (ALAT, 
ASAT) are frequently seen as a consequence of drug 
toxicity or are related to other hepatotropic viral infections.
Histological findings in liver biopsies may vary from portal 
hepatitis with dense lymphocytic infiltrates, piecemeal 
necrosis and fibrosis to cases with severe fibrosis or 
cirrhosis and are not specific for hepatitis E. 

t r e a t M e n t  o f  C H r o n i C  H e Pa t i t i s  e

Acute hepatitis E is self-limiting and usually does not need 
any treatment. In contrast, up to 60% of immunocom-
promised patients6 develop chronic hepatitis after HEV 
infection (HEV RNA persistently positive, >6 months 

in serum or stool) without treatment. Decreasing the 
number and dose of immunosuppressive drugs can be 
the first approach to control chronic hepatitis E in (renal) 
transplant recipients.38 Most recently, advances have been 
made by the use of peg-interferon and ribavirin in chronic 
hepatitis E. 

Peg-interferon therapy of chronic hepatitis e in transplant 
patients
Three case series have reported successful results with 
three to 12 months of peg-interferon therapy in six liver 
transplant recipients and in one patient on haemodialysis 
after kidney transplantation. Sustained viral response 
(SVR), defined as negative serum HEV RNA six months 
after cessation of therapy, was reported in five of the seven 
patients. In the first report, 12 months of peg-interferon 
therapy resulted in sustained response in two of three liver 
transplant recipients chronically infected with hepatitis E.39 
Similar results were obtained with a three-month course of 
peg-interferon therapy in two of three patients with HEV 
infection who also underwent liver transplantation.40 In 
the third report three months of peg-interferon therapy 
also led to SVR in a patient with kidney transplant failure 
and haemodialysis who did not spontaneously clear HEV 
after withdrawal of immunosuppressive therapy.41,42 
Of note, as the use of peg-interferon therapy could enhance 
allogenic immunity, it has to be given with caution in 
transplant patients and should be avoided in kidney 
transplant patients because of a high risk of acute organ 
rejection in these patients.43

ribavirin therapy of chronic hepatitis e in transplant 
recipients
Three case series have reported promising results with 
three months of ribavirin therapy in patients with kidney, 
pancreas and heart transplantation. Sustained viral 
response was reported in 78% of the reported cases. In 
the largest series, ribavirin therapy in kidney transplant 
recipients led to an SVR six months after cessation of 
therapy in four out of six patients.28 The second report 
documented SVR in two patients with chronic hepatitis 
E after kidney and pancreas transplant, respectively, 
following three months of ribavirin therapy.44 A third case 
report showed SVR after ribavirin therapy in a patient with 
chronic hepatitis E after heart transplantation.30

The major adverse effect of ribavirin is haemolytic 
anaemia, which usually occurs within the first two weeks 
of treatment and may be reversible after dose reduction. 
Close monitoring of haemoglobin levels is therefore 
advised. Nevertheless, the otherwise good tolerability of 
ribavirin monotherapy makes this medication an attractive 
option for treatment of chronic hepatitis E after solid organ 
transplantation. The case reported by us above confirms 
this conclusion.
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therapy in patients with HiV or haematological 
malignancies
SVR after a combined regimen of peg-interferon and 
ribavirin for chronic HEV infection was reported in a 
case of co-infection with HIV-1 and HEV.45 Successful 
treatment of chronic hepatitis E by three-month ribavirin 
treatment was reported for three cases with haematological 
malignancies.3,41,46 Although the afore-mentioned results 
are promising, only small case series are available and 
larger trials with longer follow-up are necessary. 

P r e V e n t i V e  s t r a t e G i e s

In endemic areas the main measures to prevent hepatitis 
E are better public education regarding hygiene and 
provision of safe drinking water.11,47 In areas of zoonotic 
transmission, proper cooking of pig and deer meat is 
advised. However, it is questionable whether direct contact 
with HEV-positive pork meat explains the current rise in 
infections with endemic hepatitis E in the Western world. 
Other food products may also be involved, for example 
fruit and vegetables may be contaminated via the use of 
HEV-positive water.48

Two HEV recombinant protein vaccines have been 
successfully developed against proteins from the highly 
conserved open reading frame 2 of the virus.49,50 The 
vaccines showed 96 and 100% efficacy, respectively, but 
they are not yet commercially available.

C o n C l U s i o n

Hepatitis E virus (HEV) (human genotype 1 and 2) is a 
global pathogen that is responsible for large outbreaks of 
hepatitis E in developing countries. HEV (genotype 3) has 
been found to cause occasional autochthonous infections, 
also in low endemic, developed areas in Europe or the 
United States. In immunocompromised patients, HEV 
can cause chronic hepatitis with rapid progression to 
cirrhosis. Because the anti-HEV antibody response can 
be absent or delayed in immunocompromised patients, 
an HEV RNA test should be carried out when serum liver 
tests are elevated. Recent advances have been made with 
peg-IFN and ribavirin treatment for chronic hepatitis E. 
Considering the side effects of peg-IFN and its potential 
to induce allogenic immunity, ribavirin treatment should 
be the first choice for chronic hepatitis E in transplant 
patients. Adequate follow-up is necessary to assess the 
long-term outcome for immunocompromised patients 
with chronic HEV infection. Hepatitis E vaccines, 
currently under investigation, may be beneficial for 
patients infected with HEV genotype 1 or 2 in the near 
future.
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