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Abstract

AIM: To study the efficacy and safety of entecavir (ETV)
as first-line therapy for hepatitis B virus (HBV) reacti-
vation due to immunosuppression.

METHODS: Four patients that were treated with dif-
ferent immunosuppressive regimens for hematological
malignancies, who presented with HBV reactivation
were treated with ETV. Clinical outcome, biochemical
and virological factors, including quantitative hepatitis
B surface antigen (HBsAg) were studied.

RESULTS: In all patients, ETV induced suppression of
HBV, and rapid clinical improvement without side ef-
fects. In one patient with an alanine aminotransferase
(ALT) flare, tenofovir was added after 3 mo of treat-
ment. Until death from disease progression at 6 mo
after treatment initiation, this patient did not clear HBV
infection. Retrospectively, it is highly probable that the
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patient had been non-adherent. In the other three pa-
tients, the virological responses were associated with
an expeditious decrease in quantitative HBsAg titers
with negativity after 2 mo, and all three had HBsAg se-
roconversion. In one patient, HBV DNA reached a pla-
teau after 3 mo, before becoming undetectable after 1
year, despite early ALT normalization and undetectable
quantitative HBsAg.

CONCLUSION: ETV seems to be effective and safe
treatment for HBV reactivation. Monitoring of quantita-
tive HBsAg might be an additional useful tool to moni-
tor treatment response.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

In patients with previous exposure to hepatitis B virus
(HBV), who are hepatitis B surface antigen (HBsAg)-
positive, or HBsAg-negative and hepatitis B core antibody
(anti-HBc)-positive, acute exacerbation may occur when
they become immunocompromisedm. HBYV reactivation
(HBV-R) can be severe and is associated with high fatality
rates of up to 20%-30%. The European Association for
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the Study of the Liver (EASL) now recommends that all
patients who are planned to receive chemotherapy, immu-
nosuppressive therapy or stem cell transplantation undergo
a test for HBV serology, including anti-HBc antibody prior
to treatment". Prophylactic treatment is recommended for
patients with positive HBsAg, For those with positive anti-
HBc antibodies and undetectable HBV DNA, monitoring
of serum alanine aminotransferase (ALT) and HBV DNA
is recommended. Although this consensus for the preven-
tion of HBV-R is now implemented in current guidelines,
an effective management strategy for patients who are ex-
periencing HBV-R has not yet been established.

Lamivudine is the most commonly used drug for
HBV-R. It has been shown to be safe in reactivation and
in severe acute or fulminant hepatitis B, However, prog-
nosis temains poor despite lamivudine therapy if hepatic
decompensation occurs™. Furthermore, the efficacy of
lamivudine is hampered by the high rate of drug resis-
tance mutations within the HBV polymerase gene that are
associated with treatment failure. Entecavir (ETV) was
approved in 2006 for the treatment of chronic hepatitis
B and offers the advantage of a higher resistance barrier
than lamivudine. The EASL guidelines note that the use
of tenofovir or ETV might be considered in HBV-R with
high viral load, although there is very limited experience.

The aim of our study was to assess the efficacy and
safety of ETV in patients with immunosuppression-asso-
ciated HBV-R at our center.

MATERIALS AND METHODS

We report on four patients with hematological malignan-
cies, who had been referred to our hepatology department
because of HBV-R, after approval of ETV, in August
2006. Median age of the patients was 63 years (Table 1).
Patient 1 was male, and the other three were female. Two
patients had received hematopoietic stem cell transplan-
tation (HSCT) for treatment of acute myeloid leukemia
(AML) (patients 1 and 3), the other two patients suffered
from follicular lymphoma (patient 2) and B-cell chronic
lymphocytic leukemia (B-CLL) (patient 4, Table 1). The
patient with CLL was treated with bendamustine. The
patient with follicular lymphoma was managed by ob-
servation without specific anticancer treatment, but had
been treated intermittently with methylprednisolone for
rheumatoid arthritis and was thus, due to hematological
malignancy and steroid treatment, considered immuno-
compromised at the time of HBV-R.

In all patient, HBV DNA was measured prospectively
with teal-time PCR (Abbott HBV rtPCR; Abbott, Wies-
baden, Germany). On-treatment serum HBsAg kinetics
were analyzed retrospectively (Abbott HBSAG). HBsAg
was assessed at baseline, during treatment (1-3 mo), and
during follow-up.

Only one of the patients (patient 3) had HBV screen-
ing ptrior to immunosuppression and was diagnosed with
resolved hepatitis B with surface antigen clearance and an
anti-hepatitis B surface antigen antibody (anti-HBs) level
of 370 IU/L (Abbott AUSAB). Dutring chemotherapy,
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quantitative HBsAg titers and HBV DNA were moni-
tored closely and remained negative. When anti-HBs level
fell below 10 TU/L, lamivudine prophylaxis was initiated
and continued until 4 mo after cessation of immunosup-
pression with cyclosporine. At this time, HBV DNA was
not detectable. HBV-R occurred 8 mo after lamivudine
treatment had been stopped.

Prior to the initiation of chemotherapy or immuno-
suppression, all patients had normal liver values. None of
them had a history of prior non-viral liver disease. Co-
infection with hepatitis A, C or delta viruses or HIV was
excluded serologically at the time of referral to our unit.

RESULTS

At the time of diagnosis of HBV-R, all patients presented
with similar clinical, laboratory and virological findings. All
patients suffered from fatigue, nausea and jaundice. They
all had moderate to high HBV-DNA levels that ranged
from 1 X 10° to 8.06 X 10" TU/mL. ALT levels were >
10 times the upper limit of normal in all patients. In one
patient, serum bilirubin concentration was normal. In
the other three patients, bilirubin levels ranged from 8 to
20 mg/dL. International normalized ratio (INR) was with-
in the normal range in three patients. Only one patient had
an impaired liver function with an INR of 1.4 (patient 1).
Three of the patients were hepatitis B e antigen (HBeAg)-
positive (Table 1).

When HBV-R was diagnosed, all patients were imme-
diately treated with ETV. Three treatment-naive patients
were treated with oral 0.5 mg/d ETV (Baraclude®; Bristol-
Myers-Squibb, Munich, Germany), and one patient (patient
3) received 1 mg ETV because of prior prophylactic treat-
ment with lamivudine.

In all patients, ETV induced suppression of HBV
that was associated with rapid clinical improvement and
ALT normalization (Figure 1A). Three of the four pa-
tients had undetectable HBV-DNA levels after 3, 5 and
13 mo of treatment, respectively (Figure 1B).

One of the patients (patient 4) died because of disease
progression of CLL after 6 mo of treatment with ETV.
After 3 mo of ETV treatment, tenofovir was added be-
cause chemotherapy had to be restarted and HBV DNA
showed a 4-logio reduction but was still detectable at
about 10" TU/mL, and ALT flared. When the patient died
after 6 mo of ETV treatment and 3 mo of add-on teno-
fovir treatment, AL'T had normalized and HBV DNA had
declined to 136 TU/mlL. The patient was tested for ETV
resistance by sequencing the s-gene and pol-gene, how-
ever, no resistance-associated mutations were detected.
Further investigation revealed that this patient had been
non-adherent and treatment had been suspended for 8 d
because she had run out of medication.

Three patients had been HBeAg-positive and all of
them had HBeAg seroconversion during the course of
treatment. Three of four patients (patients 1-3) even had
HBsAg loss after 1, 2 and 4 mo of treatment, respectively.

On-treatment quantitative serum HBsAg levels de-
creased rapidly and were undetectable at 8 wk in all pa-
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Patient No.

Parameter 1 2 3 4
Age (yr) 66 57 51 78
Sex M F F F
Disease entity AML FL AML B-CLL
HBV serology prior to chemotherapy ND ND anti-HBc pos., anti-HBs pos., HBs-Ag neg. ND
Chemotherapy/ treatment HSCT Prednisone HSCT Bendamustine
Peak ALT (IU/L) 870 3290 2592 711
Peak bilirubin level (mg/dL) 20 10 41 1
INR 1.4 1.0 1.0 1.0
Time of clinical disease presentation 9 mo after During prednisone 27 mo after HSCT; 8 mo after cessation of During current

HSCT treatment LAM prophylaxis chemotherapy
HBV-DNA (IU/mL) at time of HBV reaction ~ 8.06 x 10 5.65 x 10° 1.00 x 10° 450 x 107
HBeAg at time of reactivation Positive Negative Positive Positive
HBeAg loss Yes NA Yes Yes
HBsAg loss Yes Yes Yes No
Withdrawal of antiviral treatment No Yes Yes No
Anti-HBs (IU/L) 42 361 277 -
Clinical outcome Alive Alive Alive Malignancy related death

AML: Acute myeloid leukemia; B-CLL: B-cell chronic lymphocytic leukemia; FL: Follicular lymphoma; LAM: Lamivudine; ND: Not determined; HBV:
Hepatitis B virus; HSCT: Hematopoietic stem cell transplantation; NA: Not applicable; INR: International normalized ratio; HBeAg: Hepatitis B e antigen;

HBsAg: Hepatitis B surface antigen; ALT: Alanine aminotransferase.
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Figure 1 Temporal changes in laboratory values for patients 1-4 at the time of hepatitis B virus reactivation and on entecavir treatment, including: (A) alanine
aminotransferase, (B) hepatitis B virus DNA and (C) quantitative hepatitis B surface antigen levels. ALT: Alanine aminotransferase; HBV: Hepatitis B virus; ETV:

Entecauvir.

tients who developed HBsAg clearance (Figure 1C).

In two of the patients, ETV treatment was withdrawn
after 6 mo following HBsAg seroconversion with a follow-
up of 6-8 mo after discontinuation. Treatment was well
tolerated in all patients and no side effects were observed.

DISCUSSION

HBV-R occurs in patients who have been exposed to
HBYV and who are receiving immunomodulatory drugs,
after solid organ transplantation or HSCT. It has also been
described to appear spontaneously®” or in the presence
of malignancies. HBV-R can be severe and result in acute
hepatic failure and death.

Here, we report four patients with hematological ma-
lighancies, who developed HBV-R. In all of these patients,
ETV induced suppression of HBV that was associated
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with rapid clinical improvement, without any side effects.
ETV is known to have a very potent antiviral effect that
has been shown to be greater than that observed with la-
mivudine, and has a high resistance barrier”. Also, almost
10 years after the introduction of lamivudine, patients are
at considerable risk for primary infection with lamivudine-
resistant HBV strains, against which, lamivudine treatment
is useless. For these reasons, ETV was chosen as initial
treatment in our patients.

Drug-induced liver injury” or lactic acidosis™” that have
recently been described in patients undergoing treatment
with ETV wete not observed in our patients. Safe and effi-
cient use of ETV in HBV-R has also been desctibed in one
patient from Spain recently. However, we have to point
out that none of our patients suffered from severe hepatic
failure as defined previously” or liver cirrhosis.

It has already been reported that patients with HBV-R
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tend to have a higher rate of sustained virological re-
sponse and higher rates of HBeAg seroconversion than
patients who are chronically infected. This was also true
for our patients who cleared HBeAg in all cases, and three
even expetienced HBsAg seroconversion. In Japan, a pa-
tient who was receiving chemotherapy for B-cell lympho-
ma was also treated with ETV for HBV-R and became
HBsAg-negative after 2 mo of treatment”. The patient
from Spain also cleared HBsAg after 6 mo of treatment
with ETV". Another patient with B-cell lymphoma in
France received ETV as first-line therapy after HBV-R.
This patient also had undetectable HBV DNA after 4 mo
of treatment and no side effects"". It is not stated wheth-
er this patient also cleared HBsAg,

In two of our patients, ETV has successfully been with-
drawn after anti-HBs had reached levels > 100 IU/mL., and
these patients are currently being followed up closely. The
third patient has an anti-HBs level < 100 IU/mL and ETV
treatment is being continued at present (Table 1).

We also evaluated quantitative HBsAg to study its be-
havior and possible role in the various phases of HBV-R.
In acute hepatitis, the levels of HBsAg are usually >
10000 TU/mL"". The highest level that we found during
reactivation was 3031.5 IU/mlL. All patients that achieved
HBsAg clearance showed at least a 1 logiodrop of HBsAg
at wk 4 of treatment with ETV, and at wk 8, quantitative
HBsAg was undetectable in all patients that experienced
HBsAg seroconversion during follow-up. An eatly serum
HBsAg decline has already been shown to be predictive
of sustained virological response during treatment with
nucleosid(t)e analogs or pegylated interferon """, Patient 1
showed a rapid decline in quantitative HBsAg with nega-
tivity at wk 8, and normalization of ALT and HBsAg sero-
conversion during follow-up. Despite this response, HBV
DNA reached a plateau around 10’ U /mL for 9 mo after
an initial decline for 3 mo, and became negative only after
1 year of treatment. This finding implies that quantitative
HBsAg might be an additional useful tool to optimize the
clinical management of patients with HBV-R.

In one patient, tenofovir was added after 3 mo of
ETV treatment. This patient had a high viral load prior
to treatment (4.5 X 10" IU/mlL). After 3 mo, she had a
4 logio reduction in viral load and ALT decreased from
711 to 313 TU/mlL. As a tesult of progression of CLL,
chemotherapy had to be re-started. When ALT levels
under chemotherapy rose to 752 IU/mL, tenofovir was
added. However, there was no increase in viral load un-
der chemotherapy, and the presence of known ETV
resistance mutations was excluded retrospectively. At this
time, she had already cleared HBeAg, ETV treatment was
suspended for 8 d because the patient ran out of medica-
tion. Thus, incomplete viral suppression was possibly not
due to lack of efficacy of ETV but resulted from non-
adherence. However, we cannot completely rule out that
viral suppression by ETV in this patient was insufficient,
as even fulminant hepatic failure despite ETV treatment
following HBV-R has been described in a single case"”

It is important to point out that only one of our pa-
tients had HBV screening prior to initiation of immuno-
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suppressive treatment. We cannot prove if the other pa-
tients really had true reactivation of hepatitis B. However,
all of these patients had normal liver values before the
start of immunosuppression. De novo infection during im-
munosuppressive therapy is rather unlikely, therefore, we
believe that these patients had either resolved or inactive
hepatitis B prior to the initiation of immunosuppression.
The fact that these data are not available is a weakness of
our study, but reflects the real-life situation. Although it
1s widely recognized that HBV-R can occur with conven-
tional immunosuppression and newer drugs, in particular
rituximab, HBV screening often is still not performed in
these patients. Taking into consideration the possibly fatal
outcome of HBV-R and the fact that it is preventable,
HBYV screening in all of these patients is mandatory, espe-
cially as it has been described that HBV is more prevalent
among patients with hematological malignancies of B lin-
eage, and has been hypothesized to even play a pathogenic
role in these patientsm’zm.

In the patient that was screened prior to treatment and
received lamivudine prophylaxis, prophylaxis had retro-
spectively been stopped too early. At that time, there was
no clear consensus about the duration of prophylactic
therapy after cessation of chemotherapy. The new EASL
guidelines now recommend that prophylaxis should be
continued for at least 1 year after withdrawal of immuno-
suppressive drugsm. Furthermore, we and others” have
expetienced HBV-R in HBsAg-negative/anti-HBc-posi-
tive patients. Therefore, it might be considered to extend
prophylaxis for HBV-R to this subpopulation.

We believe that our results justify further controlled
prospective studies to confirm the efficacy and safety of
ETV in a larger number of patients with HBV-R.

COMMENTS

Background

Resolved or inactive hepatitis B virus (HBV) infection usually does not harm the
patient. However, if for other medical conditions immunosuppressive therapies
need to be initiated in these patients, HBV might reactivate with potentially fatal
outcome.

Research frontiers

It is recognized that HBV reactivation (HBV-R) might occur under immunosup-
pressive therapy. Therefore, screening for HBV is recommended before the ini-
tiation of these therapies. However, despite these recommendations, screening
often is not performed and significant liver disease might develop. The optimal
treatment for these patients in order to avoid death or the need for liver trans-
plantation is currently not known, and no systematic studies have addressed
this issue.

Innovations and breakthroughs

The authors have successfully treated patients suffering from HBV-R with ente-
cavir (ETV). In all patients, ETV therapy induced suppression of HBV and rapid
clinical improvement without side effects.

Applications

As the optimal treatment strategy for HBV-R is currently unknown, the data
presented in this article provide a rationale for prospectively studying the use of
ETV for the treatment of liver disease due to HBV-R under immunosuppressive
therapies.

Terminology

Immunosuppressive therapy most frequently refers to chemotherapy for malig-
nant tumors or agents used for treatment of autoimmune-mediated diseases
such as rheumatic diseases.
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Peer review

The authors have explained their experience with ETV in immunosuppressed
patients with HBV-R. This paper adds important information to the literature,
especially the usefulness of ETV in this field, in which data are sparse.
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