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Abstract

Clinical practice guidelines of hepatitis E treatment post
solid organ transplantation would undoubtedly help improve
management of these cases. Whilst hepatitis E viral infection
runs a benign course in healthy individuals, it can lead to
persistent hepatitis and liver cirrhosis in immunocompromised
patients including patients with solid organ transplantation.
Available treatment options of these cases lack supporting
robust evidence and they are derived from limited number of
case series. There are no randomised clinical trials that help
inform clinicians decision making. This results in some gaps
in the current guidelines that may require further attention.
We hereby present a kidney transplant recipient who developed
hepatitis E viral infection. We will discuss his management
in light of these gaps.
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Introduction

HEPATITISE infection isusually mild and self-
limited in healthy individuals. Thisis largely dif-
ferent in patients with chronic liver disease and
pregnant women [1,2]. Mortality rate in pregnancy
could reach 25% [3] . Immunocompromised patients
with solid organ or bone marrow transplantation
are at ahigher risk of developing persistent hepatitis
E infection [4,5]. HEV strainsinfecting human are
classified into four major genotypes (1 to 4) [6].
HEV 3 ismainly transmitted by consumption of
pig or game meat and is the prevalent genotype
encountered in Europe. Thereisalso arisk of
transmission through blood donors and transplanted
organs [7] . Seroprevalence of HEV in the generd
population in Europe varies between 2.2%-52.2%
[89], whereas it ranges between 8 and 43% among
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solid organ transplantation [10]. Due to the consid-
erable risk of chronic hepatitis and/or liver cirrhosis
in solid organ transplantation with HEV, thereis
agrowing interest in the optimal treatment of these
cases. That risk varies between 60-80% [11,12] .
Few guidelines have been developed to help clini-
cians optimise treatment strategy for these cases
[13-15] . One of the shortcomings of these guidelines
isthe scarcity of available robust evidencein this
area. Thisleft clinicians with some ambiguity in
some areas of patients care. We here present a case
of akidney transplant recipient with chronic hep-
atitis E, which we successfully treated with Riba-
virin. We will discuss challenges of this case man-
agement in the light of the available guidelines.

Case Report

A 25 years old Caucasian male patient had a
pre-emptive deceased kidney transplant when he
was 13 years old. The cause of renal failure was
right nephrectomy because of congenital dysplasia
of theright kidney and congenital obstruction of
the left kidney with subsequent ureteric re-
implantation. HLA mismatch was 100 and he did
not devel op any rejection episodes throughout the
post-transplantation course. He was maintained on
dual immunosuppression therapy of Tacrolimus
and Mycophenolate mofetil at 500mg twice daily.
Tacrolimus dose was adjusted to maintain Tac-
rolimus trough level between 3-8ng/mL, with an
average of 4ng/mL. A rise of ALT was noted and
peaked to 406. He was a heavy alcohol drinker
and was advised to cut his alcohol intake. This
showed some improvement of ALT initially but
remained higher than the reference level. He re-
ported feeling tired and lethargic. Graft function
was slowly progressing over time with serum
creatinine around 190-220umol/I from base line
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average of 150umol/L. There was also progressive
worsening of proteinuria which peaking at 725mg/
mmol. A kidney biopsy was performed which
revealed features suggestive of chronic antibody
mediated regjection. Circulating antibodies showed
donor-specific antibodies. Ultra sound scan of the
liver was unremarkable. He was investigated for
different causes of hepatitis including hepatitis B
(HBV), hepatitis C (HCV), Cytomegalo virus
(CMV) and Epstein Barr virus (EBV) without
identifying a definite cause for theisolated ALT
elevation. It took sometime before we requested
Hepatitis E (HEV) 1gG and IgM antibodies which
returned positive. HEV PCR was positive with
viral count of 6.01 log copies/mL. We commenced
Ribavirin six months following the plasma PCR
result, at a dose of 600mg/day (body weight 76
Kilos and creatinine clearance 48ml/min). The
patient has already been on Neorecormon at a dose
of 4000U weekly because of renal anaemia. This
dose was pre-emptively doubled on Ribavirin
introduction (Fig. 1). Haemoglobin (Hb) was mon-
itored weekly. Hb dropped to 60 g/L despit pro-
gressive increases in Neorecormon weekly dose
to 30000U. Hb level failed to improve despite the
substantial increase in erythropoietin dose. There-
fore, we decided to reduce Ribavirin dose to 400
mg/day. Thisdidn't help improve Hb level. HEV
RNA became negative after five weeks of Ribavirin
treatment in both bloods and stool samples. Fig.
(2) shows ALT level changes with ribavirin treat-
ment.

We had to stop ribavirin treatment completely
45 days from the start, due to failure to improve
Hb level. Blood transfusion option with the asso-
ciated allo-sensitization risks attached to this treat-
ment supported ribavirin withdrawal decision.

Month

ALT

Fig. (1): Relationship between transaminase levels and viral
clearance in blood and stool in response to ribavirin.
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Fig. (2): Relationship between anaemia development and
ribavirin treatment with increasing dose of Erythro-
poeitin injection.

Discussion

Our case has cleared Hepatitis E virus after 45
days of ribavirin treatment although not the full
dose over the last two weeks of treatment course
due to anaemia problem. This result was sustained
for six months thus far. Viral clearance was
achieved prior to the three months minimum rec-
ommended duration of ribavirin treatment, endorsed
by British Transplantation Society (BTS) guidelines
[13] . Thereason for Ribavirin withdrawal was the
profound anaemia that failed to respond to substan-
tial increases of erythropoietin dose with Ribavirin
dose reduction. BTS guidelines and many others
suggest a strategic reduction in immunosuppression
as afirst step for the management of both acute
and persistent Hepatitis E viral infection. One of
the largest studies published by Kamar et al (2011)
amongst others was the basis of this recommenda-
tion [11] . Interestingly, analysis of hepatitis E
resolving patients in this study (29 out of 85 pa-
tients) did not need to have any significant changes
in the type, dose or trough levels of immunosup-
pressive therapy [11] . The proportion of kidney
transplant patients to the overall number of patients
who responded to immunosuppression reduction
(18 out of 56) was not reported. This putsthe
universal recommendation of immunosuppressive
medication reduction to different organ transplan-
tation into question. More interestingly, therole
of immunosuppression was unclear in another
relatively large cohort of patients with persistent
hepatitis E treated with Ribavirin (59 patients) [16].
The authors comment was clear that they could
not fully assess the role of immunosuppressive
regimens on virologic response, due to the small
number of patients [17] . In another study from the
same centre, 40.75% of patients with acute hepatitis
E (11 out of 27) cleared the virus spontaneously
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without any modification of the immunosuppression
except for one [18] . Four out of the remaining 16
patients (25%) who were liver transplant recipients
cleared the virus with significant reduction of
Tacrolimus trough level from 13 to 6.6ng/mL. Such

substantial dose reduction of Tacrolimus could be
attained with minimal risk of graft regjection in

liver transplantation [18] . Surprisingly Tacrolimus
level differences within the same time interval

were not reported for the remaining 12 viraemic

patients. Whilst authors recommended cautious
immunosuppressive reduction based on their ob-

servation, we believe that this strategy may not be
universally applicable for all types of solid organ

transplantation equally.

Of note, the diagnosis of HEV in this study
was after amedian interval of 49.5 (1-168) months.
The average Tacrolimus level reported of 11.9ng/
mL (9-26) is exceptionally higher than the expected
recommended target at this stage post kidney-
transplantation. This level would probably require
dose reduction irrespective of HEV status. On the
other hand, Tacrolimus levels achieved in Kamar
et a., case series after dose reduction averaged 7.9
compared to 10.1 at base line [11]. Again, thislevel
is near to the higher end of the current recommend-
ed tacrolimus target in stable kidney transplant
graft function by most centres after few month of
transpl antation.

In our case, we were unable to reduce the im-
munosuppression dose because of the high risk of
graft loss with ongoing chronic antibody-mediated
rejection and circulating donor-specific antibodies.
Different Tacrolimus levelsin these case series
raise a question about the safe level of immuno-
suppression medications reduction even in the
immunologically low risk patients. Kamar and
colleagues [19] suggested Tacrolimus dose reduction
to achieve atrough level of < 5ng/mL and we are
unclear about the evidence supporting this recom-
mendation? Noteworthy isthat in our case Tac-
rolimus trough level was averaging 4ng/mL without
any immunosuppression dose reduction.

Of interest, Ribavirin treatment is the recom-
mended agent in the guidelines. Many case series
reported also successful sustained virologic re-
sponse with Ribavirin treatment. We have achieved
the same result in our case, albeit with the challenge
of anaemia devel opment which was encountered
in most of the case series and well recognised side
effect of Ribavirin treatment. Interestingly most
of the published casesin HEV infectionsin kidney
transplantation did have allograft dysfunction with
the potential of having renal anaemia prior to the
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Ribavirin use. Our case was not any different; with
an eGFR of 37ml/min. He was already on erythro-
poietin injections prior to the start of ribavirin
(4000 units weekly). This might explain the excep-
tionally higher than usual erythropoietin doses
(400unit/kg/week) required helping improve hae-
moglobin level in our case.

Luckily, our case cleared the virus from both
blood and stool earlier than the minimum recom-
mended duration for Ribavirin therapy. He cleared
the virus in 45 days earlier than the recommended
3 month. Because of the persistent anaemia, we
had to withdraw Ribavirin earlier than planned.
Our case has a sustained virologic response in both
stool and blood, 6 months following Ribavirin
withdrawal. Weekly blood and stool check of hep-
atitis E viral load after the first month of Ribavirin
treatment facilitated this decision. The virus was
not detected in two consecutive weeks in both stool
and blood. This observation may raise the question
about the minimum effective duration required for
Ribavirin treatment in patients with kidney trans-
plantation. The minimum of three months treatment
was quoted from the case series published in 2014
by Kamar et al., [16]. Interestingly, they referred
to viral clearance after one and three months of
ribavirin treatment, but there was no mention of
the virologic response in the interval between these
two time points. They aso referred to some cases
responding to ribavirin treatment before the end
of 3 months, and they maintained a sustained
virologic response comparable to those treated
with more than three months. More interestingly,
32 patients (64%) had viral clearance by the end
of the first month of treatment. The information
from this study and the experience we have from
our case attract special attention to kidney trans-
plantation patients with persistent hepatitis E virus
infection. The minimum three months of Ribavirin
therapy to achieve a sustained virologic response
might not be applicable in al cases. Earlier Riba-
virin withdrawal may be indicated with reduced
anticipated risk of anaemiain these patients espe-
cially with impaired kidney function and concom-
itant mycophenolate mofetil use. The optimum
timing for Ribavirin start or the minimum duration
required to achieve sustained viral clearance with
low risk of relapse remains unclear. Until we have
more robust evidence to answer these questions,
we wonder whether a weekly monitoring of viral
response in both blood and stool in these cases
with Ribavirin withdrawal on two consecutive
negative results would be an alternative to the
current recommendation. Thiswould probably be
supported by having a 0.5 to 1 log copies/mL
reduction of viral load at day 7 of Ribavirin treat-
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ment as suggested by some authors [20] . It may be
difficult to answer this question abased on the
available limited evidence.

Another interesting finding in our patient is the
development of donor-specific antibodies. It was
unclear whether there is any link between this
finding and persistent hepatitis E viral infection.
HEV iswell known to have extrahepatic manifes-
tations [21] and whether it could also have an
immune modulating effect is uncertain. We were
unable to establish such arelationship in our case
because we did not hold any historical antibody
results or blood samples prior to the HEV infection.
Of relevance, donor specific antibodies persisted
after successful virologic clearance probably refut-
ing this possibility. Onefinal point about HEV
treatment in solid organ transplantation is the
successful use of a short course of intravenous
immunoglobulin for the treatment of Guillain Barre
neuropathy complicating afew of these cases. They
were all acute cases of HEV infection and mostly
lmmunocompetent patients [22,23] . They cleared
the virus successfully but it remains unclear whether
this was spontaneous clearance or it was helped
by the intravenous immunoglobulins use. This
raises a question about the value of intravenous
immunoglobulins as a potential alternative for
those who have contraindications or failed respons-
esto Ribavirin?

Conclusions:

Our case report may suggest more frequent
monitoring of hepatitis E viral response to Ribavirin
treatment in kidney transplantation cases. It sug-
gests also early withdrawal of Ribavirin treatment
following two consecutive weekly negative results
of blood and stool in order to minimise the risk of
ribavirin-induced anaemia. There might not be a
need for immunosuppressive reduction to achieve
sustained virologic response in these cases, so long
as CNI drug levels remained within the current
recommended targets based on the duration post
kidney transplantation.

Authors declare no conflict of Interest related
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