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In this Issue...
Hepatitis B virus (HBV) reactivation occurs when there is a loss of immune control, leading
to a recurrence of or abrupt rise in HBV replication in a previously inactive chronic carrier.
Clinically, reactivation can range from asymptomatic hepatitis to fulminant liver failure. The
risk for HBV reactivation is likely dependent on a patient’s baseline degree of immune
control, as well as on the strength and duration of the immunosuppression used. The
severity of liver disease–that is, the degree of liver fibrosis prior to undergoing
chemotherapy–probably plays a role in how well a patient can tolerate HBV reactivation.
Prophylactic treatment with antiviral therapy can be lifesaving in individuals experiencing
HBV reactivation. The treatment approach in certain clinical situations is clear–for
example, initiating prophylactic therapy in a patient positive for hepatitis B surface antigen
(HBsAg) who has lymphoma and is undergoing rituximab-containing chemotherapy. As
the use of immunosuppressive regimens expands and the underlying hepatitis B viral state
becomes better defined, however, many clinical situations arise for which the benefit of
prophylactic therapy is unknown.
In this issue, we review recent publications that describe the diverse clinical settings in
which HBV reactivation can occur, the risk for reactivation in patients with resolved and
occult HBV infection, and the success of different treatment approaches.
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After completing this activity, the participant will demonstrate the ability to:
Summarize the wide range of clinical settings in which the risk for hepatitis B virus
(HBV) reactivation should be considered
Describe the risk for HBV reactivation in hepatitis B surface antigen (HBsAg)-negative
patients
Evaluate the success of various treatment regimens and approaches to preventing HBV
reactivation
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COMMENTARY
It is estimated that approximately 350 million people worldwide are chronically infected
with hepatitis B virus (HBV).1 Many of these chronically infected people have sufficient
immunity to maintain low-level viremia, and inactive disease2 is associated with an
excellent prognosis.3 HBV reactivation weakens immune control, which leads to rising
HBV DNA levels and subsequent liver injury, as indicated by elevated liver enzymes.
Clinically, HBV reactivation can range from asymptomatic disease to liver failure.4 Mortality
from HBV reactivation has consistently been shown to be about 10%–a rate that is higher
than that associated with spontaneous flares.4 In the first cohort study on the subject,
published in 1991, Lok and colleagues demonstrated a reactivation rate of 48% in patients
positive for hepatitis B surface antigen (HBsAg) who were treated for lymphoma.5
Advancements have been made since that time, including the successful use of
prophylactic therapy; however, many unanswered questions remain.
Although the concept of HBV reactivation is clear, the definition and clinical evaluation vary
significantly. The studies reviewed in this issue all define different parameters for HBV
reactivation, rendering study comparison and interpretation difficult. Furthermore, clinically
relevant endpoints, such as disruption of chemotherapy and clinical hepatitis, are not
consistently evaluated as primary endpoints. Until a consensus has been reached on a
clinically relevant definition of HBV reactivation, it will be difficult to transfer knowledge
gained from clinical studies to clinical practice.
The risk for HBV reactivation is determined by host factors (HBsAg/antibody to hepatitis B
surface antigen [anti-HBs]/antibody to hepatitis B core antigen [anti-HBc] status); viral
factors (HBV DNA level); and degree of immunosuppression (underlying disease,
treatment regimen). The articles reviewed in this issue emphasize the broad range of
clinical situations in which HBV reactivation can occur. Kim and associates (reviewed in
this newsletter) demonstrated that HBV reactivation occurs in HBsAg-positive,
immunocompetent respirology patients who ingest chronic systemic corticosteroids.
Tamori and coworkers (reviewed in this issue) demonstrated HBV reactivation with the use
of low-dose methotrexate (MTX) in patients with rheumatoid arthritis. HBV reactivation,
therefore, can occur with the use of low-dose immunosuppression. Although the costeffectiveness has not been proved in all settings,6 the US Centers for Disease Control and
Prevention currently recommends universal screening for chronic HBV infection in patients
receiving any form of immunosuppressive therapy.7 Unfortunately, recent studies have
shown that only a fraction of the oncology patients in the United States are screened.8
The serologic status of an HBV infection is also an important factor for reactivation. It has
been well established that HBsAg-positive carriers have a higher risk for reactivation
compared with persons who are HBsAg-negative/anti-HBc-positive.4 The risk profile and
appropriate treatment regimen is unclear in patients who are negative for HBsAg. The
studies by Koo and colleagues and Tamori and associates (both reviewed in this issue)
reconfirm the low risk for reactivation among patients who are HBsAg-negative with
varying disease states and are receiving different immunosuppressive regimens. The
presence of hepatitis B surface antibody (HBsAb) appears to be protective, particularly in
those with high titers. Unfortunately, these studies did not separate cases of occult HBV
(HBsAg-negative/positive HBV DNA) from resolved HBV (HBsAg-negative/negative HBV
DNA). The risk profiles may be substantially different in these two patient groups and thus
require further evaluation.
Randomized, controlled trials (RCTs) have demonstrated the efficacy of prophylactic
therapy with lamivudine. A trial in Taiwan by Hsu and collaborators showed that treatment
with prophylactic lamivudine was superior to lamivudine administered after liver enzyme
elevation developed; however, cases of HBV reactivation were still reported with

elevation developed; however, cases of HBV reactivation were still reported with
prophylactic therapy.9 With lamivudine resistance being a key factor in the failure of
prophylactic therapy, newer and more potent antiviral agents have been developed. The
study by Li and associates (reviewed in this issue) suggests that entecavir (and likely
tenofovir) is more effective than lamivudine in preventing HBV reactivation. RCTs are
needed to demonstrate the superiority of these more potent agents.
In a prospective cohort study reviewed in this newsletter, Tsai and colleagues explored the
possibility of using deferred preemptive lamivudine therapy in HBsAg-positive patients
undergoing breast cancer treatment. Although deferred preemptive treatment was
successfully used in this study and possibly more cost-effective than prophylactic
lamivudine, we would be hesitant to use the approach in routine clinical practice. All
antiviral agents act slowly, taking several weeks to lower HBV DNA levels. Antiviral
agents, therefore, will not salvage patients with fulminant hepatitis. Previous RCTs
demonstrated the risk associated with the deferred preemptive approach in patients with
lymphoma.9,10 Deferred preemptive therapy, in combination with vigilant HBV DNA
monitoring, may play a role in a defined population, but additional studies are warranted
before that approach is implemented.
In our clinical practice, prophylaxis is given to all patients receiving immunosuppression
who are HBsAg-positive or have detectable HBV DNA levels. Prophylaxis is not
administered to patients with resolved HBV who are HBsAb-positive (titer >10 IU/mL). In
patients with resolved HBV but negative HBsAb titers, antiviral prophylaxis is given to
those receiving profound immunosuppression, such as rituximab; deferred preemptive
therapy is never used in such patients. Entecavir and tenofovir are preferred because of
minimal resistance and the low risk for treatment failure.
In conclusion, many more patients are at risk for HBV reactivation than initially
appreciated. Further prospective, randomized trials are needed to better define at-risk
patient populations and guide effective treatment regimens.
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HBV REACTIVATION ASSOCIATED WITH THE USE OF
SYSTEMIC CORTICOSTEROIDS
Kim TW, Kim MN, Kwon JW, et al. Risk of hepatitis B virus reactivation in patients
with asthma or chronic obstructive pulmonary disease treated with corticosteroids.
Respirology. 2010;15(7):1092-1097
(For non-subscribers to this journal, an additional fee may apply to obtain full-text articles.)
View journal abstract

View full article

Corticosteroids are commonly used for treating numerous medical conditions. It is well
recognized that adding corticosteroids to intensive immunosuppressive regimens used to
treat hematologic malignancies and autoimmune diseases increases the risk for HBV
reactivation and clinical (even fulminant) hepatitis. The risk for HBV reactivation is
dependent on viral factors, host factors, and the treatment regimen used; therefore, it is
not possible to generalize the published risk for corticosteroids to all clinical situations.
This retrospective study by Kim and colleagues evaluated the risk for biochemical and viral
HBV reactivation in patients with chronic obstructive pulmonary disease (COPD) or
asthma who were receiving corticosteroid therapy. Patients were followed at two large
tertiary care hospitals in South Korea between 1997 and 2007. To qualify for inclusion,
patients had to be HBsAg-positive, antiviral therapy-naive, and have a history of
corticosteroid (inhaled or systemic) use during the study period. Patients were excluded
from the analysis if they had other risk factors for HBV reactivation, namely, hematopoietic
stem cell or solid organ transplantation, use of systemic chemotherapy or other
immunosuppressive agents, or transarterial chemoembolization or liver irradiation.
In this study, HBV reactivation was defined as a combination of: (1) hepatitis, which was
defined as a ≥&3-fold increase in alanine aminotransferase (ALT) level that exceeded the
reference range (>58 U/mL) or an absolute increase in ALT to >100 U/mL (regardless of
baseline value); (2) rise in viral load, which was defined as an increase in serum HBV DNA
level to >104 IU/mL. HBV reactivation was confirmed by a hepatologist.
Patients were evaluated based on their corticosteroid regimen. Treatment consisted of
inhaled corticosteroids (ICS) or systemic corticosteroids (SCS). Patients in the SCS group
were further substratified according to the strength of the dose (>20 mg/day vs. <20
mg/day) and duration of therapy (intermittent vs. continuous for ≥3 consecutive months).
One hundred ninety-eight patients were included in the analysis, 126 of whom were
treated with ICS and 72 of whom were treated with SCS. At baseline, age, gender, and
hepatitis B e antigen (HBeAg) status did not differ significantly between the two groups.
The majority of patients were HBeAg-positive despite an older average age of 55 years,
perhaps because of prior exposure to steroids and thus relative immune suppression.
However, HBeAg status was determined in only 35/72 (48%) of the cohort receiving
systemic steroids. Reactivation occurred in a total of 12 patients: 4 of 126 (3.2%) in the
ICS group and 8 of 72 (11.1%) in the SCS group. All patients were treated successfully
with lamivudine, with no progression to liver failure or death. Overall, seven patients were
HBeAg-positive and five patients were HBeAg-negative. A significantly higher rate of
reactivation occurred in those receiving >20 mg of daily SCS (P=0.014) and in those who
received continuous therapy for ≥3 months (P=0.048) compared to the ICS group.
It is difficult to draw firm conclusions from this study because of its retrospective design.
Since the characterization of HBV was not determined for the majority of patients prior to
receiving corticosteroid therapy, it is not possible to know if ALT elevations were due to the
natural history of intermittently active HBV disease or to reactivation from
immunosuppression. Nonetheless, this study is important because it broadens the clinical
scope of illnesses and therapies that need to be considered when evaluating increases in
the risk for HBV reactivation and identifies an area that warrants additional research.
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HBV REACTIVATION IN PATIENTS WITH RHEUMATOID
ARTHRITIS
Tamori A, Koike T, Goto H, et al. Prospective study of reactivation of hepatitis B virus
in patients with rheumatoid arthritis who received immunosuppressive therapy:
evaluation of both HBsAg-positive and HBsAg-negative cohorts. J Gastroenterol.
2011;46(4):556-564
(For non-subscribers to this journal, an additional fee may apply to obtain full-text articles.)
View journal abstract

View full article

Aggressive, early immunosuppressive therapy to prevent joint destruction is being adopted
as first-line treatment for persons with rheumatoid arthritis (RA). Patients are treated with
disease-modifying antirheumatic drugs (eg, MTX), biologic therapy (eg, infliximab), or both
for prolonged, often lifelong, treatment courses. Case reports of HBV reactivation during
treatment courses for RA have been published1,2 for both HBsAg-positive and HBsAgnegative carriers. Recent prospective studies, however, have shown inconsistent results
regarding the risk for reactivation in HBsAg-negative patients. The aim of the current study
by Tamori and associates was to clarify the prevalence of HBV reactivation among RA
patients receiving long-term immunosuppressive therapy.
This prospective cohort study followed 50 patients with RA from a single center in Japan
between 2007 and 2009. The mean observation period was 23 months. Patients were
included in the analysis if they were receiving immunosuppressive therapy (biologics or
nonbiologics) and were positive for hepatitis B core antibody (HBcAb) with no other known
liver disease. Before receiving immunosuppressive therapy, patients were tested for their
HBsAg, HBsAb, and HBV DNA status. Those with HBV DNA levels >2.1 log copies/mL
(126 copies/mL) were treated with prophylactic entecavir (0.5 mg/day). Patients were
monitored every two to three months with repeat HBV DNA testing.
Study outcomes were defined as follows: (1) hepatitis flares were defined as ALT >400
IU/L (10x the upper limit of normal [ULN]); (2) HBV reactivation was defined as a 1-log
copy/mL increase in HBV DNA or an HBV DNA level >2.1 log copies/mL–essentially
anyone with a positive HBV DNA result. Of the 50 patients enrolled, five were HBsAgpositive and 45 were HBsAg-negative. The mean patient age was 59 years, and there was
a strong female predominance. In the HBsAg-positive group, all patients were HBeAgnegative, and three patients were treated prophylactically with entecavir because of a
positive baseline HBV DNA (highest level, 4.2 log copies/mL). The other two patients in
the HBsAg-positive group were treated with MTX and eventually required therapy, at 14
and 19 months, respectively, for elevated HBV DNA levels, with the highest level at 3 log
copies/mL. Both of these patients responded to antiviral therapy without any ensuing
hepatitis flares.
In the HBsAg-negative group, 36 of 45 patients were HBsAb-positive. HBV reactivation
occurred in one patient after 10 months of receiving low-dose MTX therapy. The female
patient was 73 years old, with a serologic profile consistent with resolved infection:
seroconversion to HBsAg-negative status in 1993; HBsAb barely positive, with a titer of 9.9
mIU/mL; HBV DNA <2.1 log copies/mL. During MTX treatment, the patient’s HBsAb
became negative, her HBV DNA level rose to 4.7 log copies/mL, and her HBsAg became
positive after 10 months of therapy. She was treated with entecavir and experienced a
subsequent hepatitis flare, which eventually resolved. The patient continued taking MTX
throughout her treatment course. Even in those without HBV reactivation, HBsAb titers
decreased during treatment in the majority of patients in whom the titers had been <800
mIU/mL before immunosuppression. The clinical significance of this is not clear, as
reactivation did not occur in any of the patients within the two years of follow-up.
This study supports the high risk for reactivation in HBsAg-positive carriers treated for RA,
regardless of the type of immunosuppressive therapy selected. A preemptive, but not
prophylactic, approach appeared effective in HBsAg-positive patients with low baseline
HBV DNA levels. The risk for HBV reactivation in HBsAg-negative patients was low in this
study, occurring in 1 patient with only mild immunosuppression and preceded by a loss of
HBsAb. The role of monitoring HBsAb titers is unclear and warrants further investigation.
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RISK FOR HBV REACTIVATION IN HBSAG-NEGATIVE
PATIENTS WITH LYMPHOMA
Koo YX, Tay M, Teh YE, et al. Risk of hepatitis B virus (HBV) reactivation in hepatitis
B surface antigen negative/hepatitis B core antibody positive patients receiving
rituximab-containing combination chemotherapy without routine antiviral
prophylaxis. Ann Hematol. 2011;90(10):1219-1223
(For non-subscribers to this journal, an additional fee may apply to obtain full-text articles.)
View journal abstract

View full article

The role of prophylactic antiviral therapy in patients with HBsAg-negative/HBcAb-positive
HBV infection is unclear. Studies consistently demonstrate that the risk for reactivation is
substantially lower in these patients, compared with their HBsAg-positive counterparts.
Currently, guidelines from the American Association for the Study of Liver Diseases do not
recommend the routine use of prophylactic antiviral agents in patients who are HBsAgnegative/HBcAb-positive. However, patients who are HBsAg-negative/HBcAb-positive are
a heterogeneous group. The risk for reactivation may be increased in those with
detectable HBV DNA levels and in those who are HBsAb-positive.
Koo and colleagues set out to clarify the risk for HBV reactivation in a high-risk patient
population (underlying lymphoma and receiving a rituximab-containing treatment regimen)
who were HBsAg-negative/HBcAb-positive, as well as to identify risk factors for
reactivation in these patients. Sixty-two patients were enrolled in this retrospective cohort
study and were treated between 2006 and 2009. Patients were included in the study if they
were antiviral treatment-naive.
Definition of the study outcomes was as follows:
1. Hepatitis severity graded according to World Health Organization criteria
1. Grade 1: 1.25 x ULN to 2.5 x ULN
2. Grade 2: >2.5 x ULN to 5.0 x ULN
3. Grade 3: >5.0 x ULN to 10.0 x ULN
4. Grade 4: >10.0 x ULN
2. HBV reactivation if reappearance of HBsAg associated with a rise in HBV DNA
levels
Baseline characteristics of the patients revealed a median age of 67 years, with a slight
male predominance. The majority of the patients were of Chinese ethnicity. A total of 62
patients were followed in the study. Forty-six of the 62 patients were evaluated for the
presence of HBsAb, 33 of which were positive; none of the 36 patients assessed for HBV
DNA levels had detectable HBV DNA (the sensitivity of the underlying assay used was not
documented).
The rate of reactivation was 3% (two of 62 patients). Both of the patients experiencing
HBV reactivation were HBsAb-negative. Unfortunately, the baseline HBV DNA levels of
both patients were not known. Both of these patients were elderly and had advanced
lymphoma (Ann Arbor stage 3). Additionally, both of the patients experienced reactivation
after receiving the six cycles of primary chemotherapy; one of the two patients
experienced reactivation during maintenance therapy with rituximab. One patient was
treated with lamivudine but died from HBV reactivation; one patient was not treated but
recovered from the hepatitis flare.

This study is limited by its small size and retrospective design. In general, the results
support the belief that the risk for reactivation is low among those with resolved HBV
(HBsAg-negative/HBcAb-positive), even in high-risk patient groups (ie, those with
hematologic malignancy receiving rituximab-based therapy). This finding is consistent with
those of previous studies.
The risk for reactivation in HBsAg-negative/HBcAb-positive patients, however, is likely not
uniform. It is important to differentiate occult HBV infection (ie, HBsAg-negative/HBV DNA
detectable) from resolved HBV infection (ie, HBsAg-negative/HBV DNA undetectable).
Moreover, the presence of HBsAb appears to be protective, particularly if a patient’s titers
are high, and may help to further substratify patients with resolved HBV infection. Finally,
although the risk for HBV reactivation is low, the consequences to an individual patient
may be fatal. This further emphasizes the importance of identifying the HBsAg-negative
carriers at highest risk as they would receive the greatest benefit from prophylactic antiviral
therapy.
back to top

DEFERRED PREEMPTIVE THERAPEUTIC APPROACH
FOR PREVENTION OF HBV REACTIVATION IN
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The risk for HBV reactivation in patients with solid organ tumors undergoing chemotherapy
is lower than that in chemotherapy-treated patients with hematologic malignancies. This is
likely because there is less baseline host immune dysregulation and differences in the
treatment regimens. In patients with hematologic cancers, prophylactic antiviral therapy is
recommended; however, the treatment approach for those with solid malignancies is less
clear. After a patient begins chemotherapy, an increase in viral replication generally occurs
one to two weeks before clinical hepatitis develops.
The aim of this study by Tsai and coworkers was to explore a deferred preemptive
lamivudine regimen, based on HBV DNA surveillance, vs. standard prophylactic
lamivudine therapy to prevent chemotherapy-induced HBV in patients with breast cancer.
The study consisted of two parts. The first part retrospectively compared the baseline host
and viral factors in patients with underlying hematologic malignancies vs. those with breast
cancer. The second part was a prospective cohort study that followed 45 patients from a
single center in Taiwan. The deferred preemptive group (n=22) was followed with monthly
HBV DNA titers while undergoing chemotherapy, and lamivudine treatment was initiated if
a significant rise in HBV DNA levels was observed. The second group (n=23) received
prophylactic lamivudine within seven days of chemotherapy initiation. Patients continued
receiving antiviral therapy for four weeks post chemotherapy.
Definition of the study outcomes was:
1. Significant rise in HBV DNA levels was defined as
1. 100-fold (2-log) increase from baseline
2. If baseline HBV DNA <105 copies/mL, rise in HBV DNA to >105 copies/mL
3. If baseline HBV DNA >105 copies/mL, 10-fold (1-log) increase from
baseline
2. Hepatitis was defined as
1. If baseline ALT was normal, ALT elevated to >2 x ULN
2. If baseline ALT was abnormal, >1.5-fold increase from baseline
Eighty-one patients with hematologic malignancies were compared with 65 patients with
breast cancer. Those with hematologic malignancies were more likely to have higher viral
loads and to be HBeAg-positive before beginning chemotherapy. Baseline characteristics

were not well described for the 45 patients who participated in the cohort study. Of the 22
patients in the deferred preemptive group, 15 (68%) had elevated HBV DNA levels and
were started on lamivudine therapy. Of these 15 patients, four developed biochemical
hepatitis, and two of them required interruption of their chemotherapy. All four patients
experienced complete resolution of their HBV infection with lamivudine therapy. Of the 23
patients who received prophylactic lamivudine, two developed hepatitis after completion of
chemotherapy (while still on lamivudine) and one patient developed icteric hepatitis upon
lamivudine withdrawal. All patients experienced complete resolution of their HBV infection.
No deaths were reported in either treatment group. The total duration of antiviral therapy
was shorter among patients in the deferred preemptive group than among those in the
prophylactic treatment group.
This is an interesting study that explores the use of deferred preemptive therapy in a
lower-risk group with underlying solid malignancies. The presumed benefit of this strategy
is its cost- effectiveness, and it could theoretically help to reduce lamivudine resistance.
The cost savings are lost, however, when the price of frequent HBV DNA testing is
considered. The danger is that the response to antiviral therapy is slow, and it may not be
able to prevent a flare (or even death) once a patient’s HBV DNA level has begun to rise.
This is particularly problematic in the many centers that do not have access to rapid HBV
DNA results.
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OF HBV REACTIVATION IN PATIENTS WITH
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Chemotherapy indirectly leads to HBV reactivation through immunosuppression, resulting
in loss of immune control and thus allowing for uncontrolled viral replication. Subsequent
immune recovery can induce a vigorous inflammatory response to HBV that leads to
subclinical hepatitis or liver failure.
The benefit of antiviral prophylaxis for chronic HBV carriers has been recognized since the
late- 1990s.1 At that time, lamivudine was the only treatment available. Lamivudine is a
potent antiviral agent, suppressing HBV DNA by approximately 3 to 4 logs.2 Long-term
use of lamivudine, however, is limited by the high risk for treatment failure attributable to
resistance. Entecavir is a more potent and expensive antiviral agent that, on average,
decreases HBV DNA levels by 7 to 8 logs.2 Whether this increased potency is needed to
prevent HBV reactivation is unclear.
The current study by Li and collaborators was designed to compare the efficacy of
entecavir vs. lamivudine for preventing HBV reactivation in patients with lymphoma. This
study retrospectively examined patients with malignant lymphoma from four hospitals in
China between 2007 and 2009. To qualify for study inclusion, patients had to be HBsAgpositive, treatment-naive, and have normal liver function and normal liver enzymes.
Patients were treated with either entecavir (0.5 mg/day) or lamivudine (100 mg/day), at the
discretion of their physicians. Antiviral therapy was begun one week before initiating
chemotherapy and ended six months after chemotherapy was stopped. Patients
underwent biochemical evaluation of viral status and liver function before each cycle of
chemotherapy and monthly during follow-up.
Definition of the study outcomes was: (1) hepatitis was defined as a ≥3-fold increase in
ALT that exceeded the reference range (58 U/mL) or an absolute increase in ALT increase
to >100 U/mL above baseline; (2) HBV reactivation was defined as a 10-fold (1-log)
increase in HBV DNA from baseline or an absolute HBV DNA >105 (5 log) copies/mL; (3)
secondary endpoints included chemotherapy disruption and mortality from liver failure.

One hundred twenty-three patients were included in the study, with 89 receiving
lamivudine and 34 receiving entecavir. The baseline characteristics of the patients did not
differ significantly, with a median viral load of 4 log copies/mL. Nonetheless, there was a
risk for bias, as the physicians were not blinded when prescribing the antiviral agents.
In the lamivudine group, 18 patients experienced HBV reactivation and 11 patients
developed HBV. One patient developed severe hepatic failure after the eighth cycle of a
rituximab-cyclophosphamide/doxorubicin/vincristine/ prednisone (CHOP) regimen and
died despite the addition of entecavir. This is not surprising, since it can take many weeks
for any of the currently available antiviral agents to exert a significant clinical effect. The
patient who died was found to be lamivudine-resistant because of the tyrosine-methionineaspartate-aspartate (YMDD) mutation. Chemotherapy disruption occurred in 18 patients;
however, it was unclear whether HBV reactivation was responsible in all these patients. In
the entecavir group, four patients developed HBV reactivation but none had HBV-related
hepatitis. No individual risk factor was found to be significantly associated with HBVrelated hepatitis on logistic regression analysis.
This study demonstrates that HBV reactivation can occur despite prophylactic treatment
with lamivudine or entecavir, but that entecavir has superior efficacy to lamivudine against
HBV.
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