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Abstract

Background & Aims: To elucidate the clinical characteristics of hepatitis B virus
reactivation (HBV-R), we performed a prospective long-term study of patients with
hematologic malignancy, including both HBV carriers and those with resolved HBV
infection.

Patients and methods: 21 patients with hematopoietic stem-cell transplants (HSCT)

and 36 patients give tuximab-based chemotherapy were enrolled. Entecavir was

administered prophyle

élly to 8 patients with HBV surface antigen (HBsAg). HBV

DNA was measured every month in 49 patients with resolved HBV infection, and

preemptive therapy was given to 8patients with HBV-R.

Results: HBV-R developed in 5 (2{ 19 patients with HSCT and 3 (10%) of 30

patients given rituximab-based chemofhé’ y. HBV-R occurred a median of 3 months

(range: 2-10) after the end of rituximab-based che
9-36) after HSCT. HBV-R did not develop in pati': with an anti-HBs titer exceeding

200 mIU/ml at baseline. Mutations in the ‘a’ determinant region with amino acid

replacement were detected in 4 of the 8 patients with HBV-R. Preemptive therapy

prevented severe hepatitis related to HBV-R. Entecavir treaﬁhe : , stopped in 4
patients with HBV-R. Since the withdrawal of entecavir, HBV D as not been
detected in 2 patients persistently positive for antibodies against HBsAg (anti-HBs). No
patient had fatal hepatitis.

Conclusions: Proper management of patients with HBsAg or resolved HBV infection
prevented fatal hepatitis related to HBV-R in patients who received immunosuppressive

or cytotoxic therapy. Entecavir could be safely discontinued in patients with HBV-R

who had acquired anti-HBs.
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Introduction

Hepatitis B virus (HBV), a circled DNA virus with approximately 3000 bases, causes
liver disease in humans, including acute hepatitis, chronic hepatitis, cirrhosis, and
hepatocellular carcinoma [1, 2]. HBV viral loads in serum are regulated by both viral
replication and host immunity. It is well known that HBV reactivation (HBV-R) occurs

in patients who receive immunosuppressive or cytotoxic therapy and in patients after

transplantation, particular in those who receive allogeneic or autologous hematopoietic

stem-cell transplants [3- BV-R is generally defined as a consecutive more than
1-log increase in the serum HBV DNA level in patients with previously inactive or

resolved HBV-infection [8, 9]In p ients with HBV-R, hepatitis flare can occur,

leading to hepatic failure [10]. De novo hepatitis is defined as a hepatitis flare caused by

HBV-R in patients negative for hepatitis B virus surface antigen (HBsAg).

Screening and prophylaxis for HBV-R in pati ho receive cytotoxic therapy have

been recommended by several groups of hepato ts'[11-13]. However, it remains

unclear how long such patients should be observed. Am é—analysis has suggested that
prophylactic treatment with lamivudine, a nucleoside analo; > with very potent
anti-HBV replication activity, might reduce the risk of P]BV;R HBV-associated
morbidity and mortality [14]. As compared with entecavir, prolong tféatment with
lamivudine has a higher risk of viral breakthrough owing to the emergence of viral
variants with reduced sensitivity to the drug, resulting from mutations in the YMDD
locus of the HBV polymerase gene. Entecavir is speculated to be more suitable for
patients with HBV-R who require more than 1 year of treatment. Recently, retrospective

studies have shown that entecavir is more effective than lamivudine as prophylactic

therapy for HBV-R [15, 16].
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To our knowledge, there were few prospective long-term studies have evaluated

outcomes after prophylactic therapy in patients with HBsAg or preemptive therapy in

QCONOOORWN-

patients without HBsAg. In particular, the endpoint of the nucleoside analogue therapy
12 remains uncertain in patients with HBV-R. We performed this prospective study to
14 elucidate the prevalence of HBV-R on regular screening and the characteristics of

16 patients with HBV-R. We also evaluated the effectiveness of entecavir for HBV-R and

assessed the risk.¢ “reappearance after the end of entecavir treatment.
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Patients and Methods

Enrolled patients and management

In 2007 we organized a project team to perform a prospective study of HBV-R in
patients with hematologic malignancy in Osaka City University Hospital. Before the
start of rituximab-based chemotherapy or hematopoietic stem-cell transplantation

(HSCT), HBsAg, antibodies against hepatitis B virus core antigen (anti-HBc), and

antibodies againsp!HB\} Ag (anti-HBs) in sera of the patients were tested by
chemiluminescent enzyme immunoassay (CLEIA; Fujirebio Inc., Tokyo Japan).
Patients positive for one or n;(;re HBYV serum-marker were enrolled in the study. After
enrollment, HBV DNA was m‘eésuréd by a real-time polymerase chain reaction

(real-time PCR)-based method (COB ’ TagMan PCR, Roche Diagnostics, Tokyo,

Japan) [17]. The quantified range of time PCR assay was between 2.1 and 8.8

log copies/ml. Patients with hepatitis C virus, hd ic liver disease, primary biliary

cirrhosis, or autoimmune liver disease were exclu HBYV DNA was regularly

measured every month, from the start of chemotherapy or the time of HSCT to 1 year

after the end of therapy. After monthly screening, HBV DNA was measured once every

3 months. In patients in whom HBV DNA was detected, HBV vtype was identified
by enzyme-linked immunosorbent assay (ELISA) with monoclonal ﬁébodies to
type-specific epitopes in the preS2-region (Institute of Immunology, Tokyo, Japan), as
described elsewhere [18]. Prophylactic or preemptive treatment against
HBYV-R-associated hepatitis was given to patients with a serum HBV DNA level
exceeding 2.1 log copies/ml; such patients received 0.5 mg entecavir per day. Treatment

with entecavir was discontinued after more than 6 months had elapsed from the

disappearance of both HBsAg and HBV DNA in serum. In the present study, HBV-R
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was defined as more than a 1-log increase in the serum HBV DNA level as compared
with the value at enrollment or as a serum HBV DNA level higher than 2.1 log

copies/ml.

Fifty-seven patients (23 women and 34 men) were enrolled from November 2007

through January 2013. The mean age was 60 years (range, 23-82). Eight patients were

positive for both HBsAg and anti-HB¢. 43 were positive for both anti-HBs and

anti-HBc, and 6 wer ive for only anti-HBc (Table 1). No patient had a history of

HBYV vaccination. T n follow-up was 16 months (range, 4-63). Seven patients
died within less than 1 year bécau - of progression of hematologic malignancy or
infection without HBV.

Sequencing of HBV DNA

In patients with HBV-R, the nucleotide nces of HBV polymerase coding area were

determined by the direct sequencing method after nested PCR amplification [19].

Briefly, HBV DNA was extracted from 200.ul of nd was amplified as 2
overlapping fragments, A (nucleotide [nt] 271— 1,941) a i B (nt 1,679 - 335), with the

use of an Expand High Fidelity PCR System (Roche Diagnost

, Mannheim, Germany).
To amplify fragment A, primers HBMF1 (5'-YCCTGCTGG : CCAGTTC-3") and
1972R (5'-AAAGAATTCAGAAGGCAAAAAAGA-3") were used for the first-round
PCR, and primers HBMF2 (5'-GTCTAGACTCGTGGTGGACTTCTCTC-3") and
nl1941R (5' -CAGAAGCTCCAAATTCTTTATA-3") were used for the second-round
PCR. To amplify fragment B, primers 1653F (5-CATAAGAGGACTCTTGGACT-3")
and HBMR2 (5'-AAGCCAXACARTGGGGGAAAGC-3") were used for the first-round
PCR, and primers 1679F (5'-AATGTCAACGACCGACCTTG-3") and 335R

(5-TGAYTGGAGRTTKGGGACT-3") were used for the second-round PCR. Each PCR



