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ABSTRACT

The increasing demand for transplantation has led to consideration of liver grafts from donors exposed to
hepatitis B virus (HBV). Six transplantations of liver grafts from hepatitis B surface antigen (HBsAg) positive
donors have been reported; two recipients suffered from HBV/HDV (hepatitis Delta virus) coinfection and
were followed up for 10-12 months. Here, we report a 56 months follow-up of a HBV/HDV-coinfected reci-
pient of a HBsAg positive liver graft. Posttransplant combination prophylaxis consisted of hepatitis immuno-
globulin, lamivudine and adefovir dipivoxil. HBsAg remained positive during stable posttransplant follow-up
and subclinical HDV reinfection with low replication rate was detected at 1 month. Pegylated interferon
therapy was introduced after documentation of histological evidence of mild chronic hepatitis, but
without virological response after 48 weeks. Finally, antiviral treatment was switched to tenofovir diso-
proxil fumarate. More than 50 months posttransplant the recipient revealed clinical symptoms of decom-
pensated liver cirrhosis and has been relisted for liver transplantation. In conclusion HBsAg positive liver
grafts in HBsAg positive recipients with HDV coinfection may result in virological recurrence and rapid de-
velopment of liver cirrhosis.
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CASE REPORT

INTRODUCTION

The shortage of organ donors extended waiting
lists and increased morbidity and mortality du-
ring the waiting period has led to the acceptance of
marginal grafts for liver transplantation. The alloca-
tion of hepatitis B core antibody (anti-HBc) positive
livers preferentially in recipients with previous expo-
sure to hepatitis B virus (HBV) has been increasingly
applied. To prevent the associated risk of hepatitis B
reactivation in the allograft many centers provide an-

tiviral and/or hepatitis B immunoglobulin (HBIG)
prophylaxis to the recipient.1 Using antiviral pro-
phylaxis such as lamivudine or adefovir dipivoxil
even grafts from hepatitis B surface antigen (HBsAg)
carriers without significant liver disease have been
considered for HBsAg positive recipients. Six trans-
plantations of HBsAg positive liver grafts have been
reported; in two cases the recipients had a HBV/HDV
coinfection with prompt postoperative HDV reinfec-
tion.2-5 Hepatitis delta virus (HDV) consists of a sin-
gle-stranded RNA molecule which is associated with
delta antigen. This ribonucleoproteincomplex is enve-
loped by HBsAg. Thereby, HDV is dependent for its
life cycle on HBV. The prevalence of HDV varies bet-
ween different parts of the world. HDV is highly
endemic in Mediterranean countries, the Middle
East, Central Africa, and northern parts of South
America, ranging in some regions to over 27% among
chronic HBV carriers.6 In Northern-Europe, approxi-
mately 7-8.5% of HBsAg carriers are also coinfected
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with HD.7 Chronic HDV infections are more severe
and progressive than HBV infections alone leading to
cirrhosis in about 80% of the cases.8,9 The situation
is different after transplantation, where HBV/HDV
coinfection of the recipient can lead to an ameliorated
course of disease.10 There is evidence that HDV may
actually protect against HBV reinfection by inhibi-
ting HBV replication.11,12

In this report, we describe a 56 months follow-up
of a patient with HBV/HDV related cirrhosis who
underwent liver transplantation receiving a HBsAg-
positive donor liver. Furthermore, we discuss this
case in reflection to the reported cases, where HB-
sAg-positive grafts were transplanted.

CASE REPORT

A 45-year-old male patient with a diagnosis of
chronic hepatitis B (genotype D) and concurrent he-
patitis D-1 infection was admitted to our hospital.
The patient had been diagnosed with hepatitis B five
years previously and revealed evidence of ascites not
responding to antidiuretic treatment, general fati-
gue, deranged liver function (prothrombin time 47%)
and liver cirrhosis child B. He received repeated
ligation of his esophageal varices due to repeated
acute varical bleeding events. Therefore liver trans-
plantation was urgently indicated, however, this
urgency was not sufficiently well reflected in the
allocation system. Serum HBV markers were positive
for HBsAg, anti-HBs (2 IU/l), anti-HBc IgG, anti-
HBe and negative for HBeAg. HBV DNA serum
levels were positive but below measurable range.
Until then the patient was not treated with any an-
tiviral agent. He was enlisted for liver transplanta-
tion in November 2005. To increase the chance of
allocating a liver, we received informed consent to
accept a HBsAg positive organ in the case of an un-
remarkable liver histology.

Patient underwent orthotopic liver transplanta-
tion using the piggyback technique in January
2006. The transplanted liver was retrieved from a
48-year-old deceased donor with both normal liver
enzymes (AST 34 U/l ALT 26 U/l,) and normal pro-
thrombin time (INR 1.01). Donor viral markers
were positive for HBsAg and anti-HBc IgG, negative
for Anti-HBs. There were no noticeable pathologic
changes in donor liver morphology. At the time of li-
ver allocation donor received adefovir prior explant.

During the anhepatic phase of the recipient,
10,000 IU of hepatitis B immunoglobulin (HBIG)
was infused. 2,000 IU of HBIG was administered
daily for two weeks and then HBIG was conti-

nued for the next 6 month. Combined prophylaxis
with lamivudine (100 mg/day) and adefovir dipivoxil
(10 mg/day) started on the first day after trans-
plant. Initially, immunosuppression consisted of ta-
crolimus, mycophenolate mofetil and steroids, but
steroids were tapered in the following months.
Postoperatively the recipient recovered quickly and
he was discharged on day 17 post-transplantation
with excellent liver function (bilirubin 0.8 mg/dL,
AST 18 IU/l, ALT 55 IU/l, prothrombin time
104%). On day 17 very low levels of HBV DNA
(< 50 copies/mL) were retrospectively detected, but
disappeared at about the same time HDV reinfection
(< 50 copies/mL) was assessed by PCR (day 31).
Serum HDV level remained low in subsequent fo-
llow-ups. Despite antiviral treatment serum HBsAg
was increased compared to preoperative values and
reached baseline levels 6 months after transplanta-
tion; however serum HBV DNA was negative. Anti-
HBsAg was continuously below 10 IU/l, HBeAg
negative and Anti-HBe positive. A sudden rise of li-
ver enzymes (AST 645 IU/l, ALT 673 IU/l) and bili-
rubin (4.7 mg/dL) at 9 months forced a liver biopsy
which was negative for HBsAg and HBcAg. Treat-
ment of a cytomegalovirus infection with ganciclovir
showed clinical resolution. After 15 and 18 months
low levels of HBV DNA (242 and 327 IU/mL, respec-
tively) were detected without evidence of recurrent
hepatitis B in liver biopsy. Viral resistance to adefo-
vir dipivoxil (A181V and N236T) or lamivudine
(L180M and M204V) by determination of HBV poly-
merase mutations were excluded. Liver function
profiles remained stable and HBV DNA became
spontaneously negative again. Two years post-trans-
plantation a routine check-up detected 1.5 x 103

HDV copies/mL serum by quantitative RT-PCR, but
there was no evidence of HB viremia. A liver biopsy
revealed mild periportal and lobular hepatitis with
advanced micronodular cirrhosis (HBcAg positive,
HBsAg negative). Due to intermittent leukopenia
and the patient’s lack of compliance pegylated inter-
feron-alpha2b therapy was delayed. Because viral
markers remained unchanged interferon treatment
was discontinued after 48 weeks and switched to
tenofovir disoproxil fumarate (450 mg/d Viread®,
Gilead). However, a biopsy at 45 months showed ad-
vanced cirrhosis with chronic transplant hepatitis.
More than 50 months posttransplant the patient
suffered from decompensated cirrhosis with ascites,
portal hypertension, eosophageal varices and ence-
phalopathy requiring repeated hospital admittance.
The patient was enlisted for liver re-transplantation
in June 2010 (MELD 16).
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DISCUSSION

We report an almost five year follow-up of liver
transplantion for HBV/HDV-related cirrhosis using
a HBsAg positive graft. To date, the patient has
been enlisted to re-transplantation. HDV recurred
and HBsAg persisted under prophylaxis with HBIG,
lamivudine and adefovir dipivoxil. Subsequent treat-
ment with interferon and tenofovir did not attenuate
disease progression. So far, 6 cases of transplanta-
tion of HBsAg positive donor liver grafts have been
reported (Table 1).2-5 In 1994 an emergency trans-
plant of a HBsAg positive donor liver into a HBsAg
negative recipient was reported. Despite perioperati-
ve HBIG prophylaxis the patient became seropositive,
developed chronic active hepatitis B, but showed
spontaneous seroconversion after 2 years.2 More re-
cently 5 cases were reported from Italy, Korea and
Japan. The Japanese and Korean group described a
four-and five-year follow-up, respectively, of HBsAg
positive patients receiving HBsAg positive living do-
nor liver grafts.4,5 Prophylaxis with HBIG, lamivu-
dine, famciclovir or adefovir, respectively, was
performed, but serum levels of HBsAg became positi-
ve in both cases. Transplantations of HBsAg-po-
sitive cadaveric grafts in three HBsAg-positive
recipients, two of them with HDV coinfection, were
reported from Italy and followed up for 10-13 mon-
ths. HBIG and lamivudine treatment could not pre-
vent persistence of HBV infection in all patients.
Whereas the non-HDV-infected patient showed
an uneventful follow-up, in both patients with
HBV/HDV coinfection a prompt HDV reinfection
was observed. In one of them several hepatitis flares
occured, but HDV RNA became negative at 9 months.
The other patient developed chronic hepatitis with
ascitic decompensation requiring retransplantion at
10 months.3

Antiviral prophylaxis with HBIG failed to prevent
posttransplant HBsAg positivity in all HBsAg positi-
ve recipients. Suppression of HBsAg production is a
crucial factor in prevention of hepatitis D recurren-
ce. Consequently, hepatitis D reinfection was seen in
all reported patients with HBV/HDV coinfection in-
cluding our case. HBsAg reappearance after liver
transplantation of “healthy” (HBsAg negative)
grafts in HBV/HDV patients with cirrhosis who re-
ceived long-term HBIG is low.13 A European multi-
center study in patients with HDV cirrhosis showed
that the rate of HBV recurrence was 70, 56, and
17% in patients receiving no immunoprophylaxis,
short-term immunoprophylaxis and long-term
immunoprophylaxis, respectively.11 Accordingly,
Samuel et al. reported that only in 10.3% of patients
receiving HBs immunoprophylaxis HBsAg reappea-
red after a mean of 39 ± 17 months, but was asso-
ciated with HBV and HDV reactivation. A possible
relationship with the initial amount of immunoglo-
bulins administered was suggested.14 Studies repor-
ting low recurrence rates aimed to maintain
anti-HBs titers ranging from 50 to 200 IU/mL.11,15,16

In the present case HBsAg was elevated in the first
six months posttransplant and anti-HBs below the-
rapeutic range despite similar HBIg dosing regimen
(Figure 1). Adaption of HBIg dosage to anti-HBs ti-
ters was not performed and could have resulted in
better outcome. Immunoglobulins were suspended
after 6 month due to the lack of their neutralizing
effect. On the other hand, low-dose intramuscular
(i.m.) HBIG (400 or 800 IU i.m. daily for 1 week
and monthly thereafter) and lamivudine regimen for
prophylaxis against HBV recurrence have been well
established.17,18 Actually, Angus et al. reported that
switching hepatitis B prophylaxis to adefovir plus
lamivudine at 12 months posttransplantion in pa-
tients receiving low-dose i.m. HBIG plus lamivudine

Table 1. Previously published cases of liver transplantation (LT) using a hepatitis B surface antigen (HBsAg) positive graft.

Reference Recipient’s Donor liver Follow- HBV prophylaxis Outcome
HBV/HDV graft up HBsAg HBV HDV Status

status DNA RNA

Gonzalez- - Deceased 2 yrs HBIG + cipro Post-op: + +
Peralta 1994 2 yrs: - - Alive
Franchello HBV/HDV Deceased 12 m HBIG + lam post-op: + + +
2005 12 m: + - - Alive

HBV/HDV Deceased 10 m HBIG + lam post-op: + + + Alive (re-LT)
HBV Deceased 13 m HBIG + lam + adv post-op: + +

13 m: + - Alive

Hwang 2006 HBV Living 5 yrs HBIG + lam + fam/adv post-op: + +
5 yrs: + - Alive

Soejima 2007 HBV Living 4 yrs HBIG + lam + adv post-op: + -
4 yrs: + - Alive
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Figure 1. A. Clinical sequence after transplantation of a HBsAg positive liver into a patient with HBV/HDV related cirrhosis. Time
course of antiviral treatment with hepatits B immunoglobulin (HBIG), lamivudine, adefovir dipivoxil, pegylated interferon (peg-IFN)
and tenofovir is illustrated at the top. Below, serum parameters of liver function showed one episode of detoriation with an increa-
se of aspartate aminotransferase (AST), alanine aminotranserferase (ALT) and total bilirubin at 8 months, which was attributed to
a cytomegalovirus (CMV) infection and successfully treated with ganciclovir. Biopsy revealed advanced cirrhosis 45 months after
transplantation (lower right panel: Masson-Goldner staining); clinical signs of decompensated cirrhosis with elevated bilirubin le-
vels were most evident at 52 months. During follow-up hepatitis B surface antigen (HBsAg) was continuously positive and HBs anti-
bodies (Anti-HBs) below therapeutic range. Hepatitis B virus (HBV) DNA became positive with low values at 15-18 months (242-327
IU/mL), hepatitis delta virus (HDV) RNA was detected at 1 month. Further abbreviations: hepatitis B envelope antigen (HBeAg),
HBeAg antibodies (Anti-HBeAg), day (d), month (m) B. Time course of serum HBsAg (in % of pretransplant values).
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provided equivalent protection compared with conti-
nuation of therapy.15 We performed a combined pro-
phylaxis with lamivudine and adefovir to prevent
escape mutants and hepatitis B recurrence. HBV
DNA was continuously negative, except for one epi-
sode which might be due to overimmunosuppres-
sion. Unfortunately, nucleoside analogues that
potently suppress HBV replication have no or little
effect on HDV replication.19 In contrast to nucleosi-
de analogues interferon showed more promising re-
sults in clinical studies. A sustained virological
response in 17-43 % of non-immunocompromised pa-
tients with chronic hepatitis D was reported.20,21 In
our case interferon therapy was introduced after de-
tection of a considerable level of HDV replication
and a histological pattern of mild chronic hepatitis,
but did not show any beneficial effect and was there-
fore discontinued. Modern HBV inhibitors such as
tenofovir are much more effective than lamivudine
and adefovir and offer therapeutic options, especia-
lly in patients who failed to improve with other
nucleoside analogues.22,23 Treatment at an earlier
time point or tenofovir combined with interferon
could have been more effective in our case.24

In conclusion, our observation revealed that a
HBV/HDV positive recipient of an HBsAg-positive li-
ver graft may maintain liver function for several
years, but may suffer from reinfection with rapid de-
velopment of cirrhosis. Adaption of HBIG dosage ac-
cording to anti-HBs levels might have resulted in
better outcome. Since there was no sufficient anti-
HBs level, the infection of the transplant by circula-
ting residual HDV could not be prevented. Further
evaluation of anti-HBV/HDV prophylaxis schemes is
required. So far, efficiency of therapy for HDV is still
limited. Novel HDV inhibitors such as prenylation
inhibitors, which experimentally obtained results
have been encouraging, may open further perspecti-
ves for treatment in such cases.25 At the moment
candidates on the waiting list with HBV infection
without HDV coinfection should be considered with
priority when a HBsAg positive graft is available as
HBV can be better controlled nowadays than HDV.

ABBREVIATIONS

• HBV:HBV:HBV:HBV:HBV: Hepatitis B virus.
• HDV: HDV: HDV: HDV: HDV: Hepatitis D virus.
• HBIG:HBIG:HBIG:HBIG:HBIG: Hepatitis immunoglobulin.
• lam:lam:lam:lam:lam: Lamivudine.
• adv:adv:adv:adv:adv: Adefovir dipivoxil.
• fam:fam:fam:fam:fam: Famiclovir.
• cipro:cipro:cipro:cipro:cipro: Ciprofloxacin.

• yrs:yrs:yrs:yrs:yrs: Years.
• m:m:m:m:m: Month.
• d:d:d:d:d: Day.
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