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Hepatitis in a renal transplant patient—beyond the usual
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Introduction

Hepatitis E virus (HEV) is a non-enveloped single-stranded
RNA virus that usually causes a self-limiting hepatitis. It is
often transmitted via the faecal-oral route but can also be
spread through vertical transmission, blood transfusions
and zoonotic transmission in endemic areas. The numbers
of non-travel-associated HEV infections have increased in in-
dustrialized countries in recent years, and these infections are
now considered an emerging infectious disease in Western
countries. HEV belongs to the family Hepeviridae. At least four
major genotypes of HEV have been recognized. Genotypes 1
and 2 are restricted to humans and associated with epidemics
in developing countries. Genotypes 3 and 4 are zoonotic and
infect humans as well as several other animals in developing
and industrialized countries.

HEV is a frequent cause of acute hepatitis and can cause
fulminant hepatitis in pregnant women. It is traditionally con-
sidered an agent responsible for acute hepatitis but it does
not become chronic. There have been reports of sporadic
cases in the haemodialysis population [1] and in immuno-
compromised patients. Here, we report on a case of chronic
active hepatitis E in a kidney transplant recipient.

Case report

A 50-year-old man with a history of previous chemotherapy
for testicular seminoma developed end-stage renal disease
in 2001. After seven years on home haemodialysis, he re-
ceived a kidney transplant from his sister, which was a 2-2-2
mismatch. He received basiliximab as induction therapy
and subsequent triple immunosuppression with tacrolimus
(aiming for levels 8–12 ng/L), azathioprine and predniso-
lone. He had an uncomplicated early course and initially
good graft function. Two months post transplant, he was
found to have a raised alanine aminotransferase (ALT) level.
Bilirubin, alkaline phosphatase and gamma-glutamyl trans-
ferase levels remained normal.

A liver ultrasound showed a homogenous liver with no evi-
dence of duct dilatation and normal Doppler flows. Hepatitis

B and C serology was negative, as was cytomegalovirus (CMV)
polymerase chain reaction and liver autoimmune screen.

Changes were made to his medications: co-trimoxazole
was stopped and azathioprine was switched to mycopheno-
late mofetil (MMF). This had little effect on the overall ALT rise
(Figure 1). Subsequent testing for HEV RNA was positive, with
Genotype 3 virus found. A liver biopsy showed a mild-to-
moderate chronic inflammatory cell infiltrate with small lym-
phoid aggregates, minimal steatosis and moderate fibrosis.

A diagnosis of chronic active hepatitis E was made. His
immunosuppression was reduced as a result; MMF was stop-
ped, and his tacrolimus dose gradually reduced. Despite the
fibrosis found on the liver biopsy, the patient’s ALT gradually
returned to normal with resolution of his HEV viraemia (two
subsequent negative HEV RNA tests). Renal allograft func-
tion was stable throughout. The mode of hepatitis E infection
remains unclear.

Discussion

There are many causes of raised liver enzymes in kidney
transplant recipients, including sepsis, biliary tract dysfunc-
tion, drugs and common hepatotropic virus-related infec-
tious diseases such as hepatitis B and C. HEV is a relatively
rare but important aetiological agent to consider in this
group, especially in endemic areas. Although occult infection
of HEV may be transferred to the recipient via liver graft,
other allograft organs appear to be clear for transmission
of the virus. As a result, screening for HEV at the time of
transplantation is currently only recommended in liver trans-
plant donors and recipients in endemic areas, but not for
renal or other solid organ transplantations [2].

The incidence of de novo HEV infections after transplanta-
tion and risk for reactivation in patients with antibodies
against HEV before transplantation are unknown. In a study
of 700 solid-organ transplant recipients in southwest France,
there were 34 locallyacquired HEV infections among patients
with no antibodies against HEV, 47% of whom subsequently
developed a chronic infection, with an incidence of 3.2/100
person-years [3]. Factors that increase the risk of chronic
hepatitis in solid organ transplant recipients include shorter
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interval since transplant, lower levels of liver enzymes and
serum creatinine, lower platelet counts and tacrolimus-based
immunosuppression (compared with cyclosporin A) [4].

In contrast to its acute and often self-limiting form in im-
munocompetent subjects, HEV can persist in immunocom-
promised patients in hepatocytes or macrophages [5],
leading to chronic active hepatitis and even cirrhosis [6].
Rarely, HEV infection may result in non-hepatic complica-
tions in kidney transplant recipients. Neurological diseases
that affect the peripheral or central nervous system have
been demonstrated in this group with chronic HEV infection,
with HEV RNA sometimes isolated from the cerebrospinal
fluid.

Kamar et al.[7] published a case series of 14 transplant
organ recipients with HEV infection. Eight of the 14 patients
developed chronic hepatitis as indicated by persistently ele-
vated liver enzyme levels and detectable serum HEV RNA at a
median of 15 months. The histological findings typically sug-
gested portal fibrosis with dense lymphocytic infiltrate and
mild piecemeal necrosis, which were virtually indistinguish-
able from those observed in patients with chronic hepatitis C
infection and certain types of autoimmune hepatitis. Inter-
estingly, none of the patients in the series had their immu-
nosuppression regime modified after diagnosis, or received
any specific therapy, in particular anti-viral therapy.

The majority of patients with chronic HEV infection are
asymptomatic, so a high index of suspicion is needed for
prompt diagnosis. Diagnosis is confirmed by serological and
molecular testing for HEV RNA. Testing for anti-HEV immuno-
globulin M (IgM) and immunoglobulin G (IgG) differentiates
acute infection from chronic infection. The IgM titre falls rap-
idly after infection, becoming virtually undetectable within
6 months. Anti-HEV IgG persists for longer than 6 months,
although its actual duration of positivity is unknown. Anti-
HEV IgG appears to afford protection against re-infection.
Interestingly, the development of HEV IgG in renal transplant
patients does not appear to be universal. The presentation of
chronic hepatitis in renal transplant patients may be associ-
ated with normal liver enzymes and a negative serological

assay. This phenomenon underscores the need for molecular
studies in suspected subjects.

HEV seroconversion in transplant recipients occurs later in
patients with chronic infection than in those with resolving
infection. Humoral immunity is necessary to clear HEV and to
prevent hepatitis E reactivation. Immunosuppressive agents
such as mycophenolate and inhibitors of mTOR cause signifi-
cant reduction in the humoral immune response by inhibiting
the synthesis of antibodies, and the cell-cycle progression
and differentiation of human B lymphocytes. Bryan et al. [8]
have shown that antibodies to the HEV capsid can be protec-
tive against hepatitis E. Furthermore, cell-mediated immun-
ity also appears to have a role in HEVclearance. In patients in
whom the infections become chronic, the total lymphocyte
counts and the CD2, CD3 and CD4 lymphocyte counts in par-
ticular are significantly lower than in patients in whom HEV
infection resolved.

Exact treatment options are unclear, but decreasing the
total burden of immunosuppression remains the first ap-
proach towards controlling hepatitis E in renal transplant
recipients. Pegylated interferon alpha-2b has been shown
to be useful in the management of chronic HEV infections in
solid organ recipients in whom reduction of the immuno-
suppressive regimen alone is insufficient. The efficacy of
ribavirin 12 mg/kg of body weight daily for 12 weeks was
reported in kidney transplant patients with chronic HEV in-
fection in 2010 [9]. However, eradication of the virus could
not be claimed due to the short-term follow-up of 3 months.

Needless to say, it remains essential to identify routes of
transmission so that preventive measures can be taken.
A case-control study showed that factors associated with
HEV infection in immunocompromised patients in the study
area were the consumption of game meat, food products
made with pork and mussels [10]. Thorough cooking of game
meat and pork products and better information on HEV trans-
mission would help minimize the risk for HEV infection.

No effective immunoprophylaxis against HEV is currently
available. Immunoglobulin from infected patients is not effec-
tive in preventing outbreaks or sporadic cases. Vaccination

Fig. 1. Change in ALT over time.
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against HEV could be proposed to patients before or after
organ transplantation. However, the efficacy of vaccina-
tion in these populations should be addressed. A recent
randomized, double-blind, placebo-controlled Phase 3
trial conducted in China found the HEV 239 vaccine to
be well tolerated and effective in the prevention of hep-
atitis E in the general population among both men and
women aged 16–65 years [11].

We propose that long-term monitoring of liver function
tests and HEV RNA is important to ensure complete reso-
lution of the HEV infection. Further studies are needed to
establish the exact incidence and prevalence of HEV infec-
tion amongst transplant recipients, as well as the longer-
term outcomes of immunosuppression modification and
pegylated interferon therapy on disease progression. HEV
recombinant protein vaccines may become effective in
preventing HEV infection in the near future.

Teaching points

(1)Serological testing for hepatitis E should be under-
taken early in immunosuppressed transplant recipi-
ents with raised liver enzymes.
(2) First-line treatment should be to reduce immu-
nosuppression.
(3) Potential local risk factors should be identified to
prevent transmission and primary infection of other
transplant recipients.
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