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Abstract
Hepatitis B virus (HBV) reactivation has previously occurred in hepatitis B surface anti-
gen-negative patients with malignant lymphoma who received rituximab-based combi-
nation chemotherapy. However, few reports have described cases of HBV reactivation 
in patients with multiple myeloma thus far. We report a case of HBV reactivation in a patient 
with multiple myeloma treated with chemotherapy, autologous hematopoietic stem cell 
transplantation, and maintenance steroid therapy. For the HBV reactivation, the patient 
was treated with the antiviral agent entecavir. The clinical symptoms and laboratory find-
ings improved after 3 months. Further studies should target the identification of patients 
at high risk of HBV reactivation in multiple myeloma treated with autologous hema-
topoietic stem cell transplantation and steroid therapy for maintenance and establish viral 
prophylaxis strategies, especially in Korea, in which HBV infection is endemic.
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INTRODUCTION

Hepatitis B virus (HBV) infection is endemic in South 
Korea. HBV reactivation in patients who are positive for 
hepatitis B surface antigen (HBsAg) is well established, and 
antiviral prophylaxis is recommended to HBsAg carriers be-
fore they undergo cytotoxic and immunosuppressive thera-
pies [1].

Recently, HBV reactivation has been observed in patients 
with negative laboratory results for HBsAg after receiving 
cytotoxic or immunosuppressive therapy. This has been re-
ported particularly in patients with malignant lymphoma who 
received rituximab-based combination chemotherapy [2, 3]. 
Clinical data on HBV reactivation in patients with multiple 
myeloma have not been frequently reported, and no appro-
priate strategies have been established for prophylaxis and 
surveillance of HBV reactivation in patients with multiple 

myeloma who are found either with or without HBsAg.
We report a case of HBV reactivation in a patient without 

HBsAg who received vincristine, doxorubicin, and dex-
amethasone (VAD) chemotherapy, autologous hematopoietic 
stem-cell transplantation (HSCT), and steroid therapy for 
the treatment of multiple myeloma.

CASE REPORT

A 55-year-old man was diagnosed with multiple myeloma 
(IgG- type; stage II in both the Durie-Salmon and interna-
tional staging systems; serum M-protein level, 3.5 g/dL) in 
January 2009 and underwent chemotherapy with VAD as 
an induction chemotherapy. He had diabetes mellitus, hyper-
tension, and no specific family history of any disease. When 
VAD chemotherapy was started, his laboratory results were 
negative for HBsAg but positive for the hepatitis B surface 
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Fig. 1. Changes in the liver function panel after entecavir treatment.

antibody (HBsAb; 1,000 IU/mL) and hepatitis-B core Ab 
(HBcAb [IgG]). After 6 cycles of VAD, he achieved partial 
response. Later, in June 2009, he received a high-dose cyclo-
phosphamide regimen for peripheral hematopoietic stem- 
cell mobilization and underwent autologous HSCT.

The conditioning regimen was high-dose melphalan (100 
mg/m2, D-3 and D-2). Before undergoing autologous HSCT, 
his serological results were still positive for HBsAb and 
HBcAb, and negative for HBsAg, but the HBsAb level de-
creased to 27 IU/mL. Two weeks later, after autologous HSCT, 
he was discharged without any complications. Subsequently, 
he was treated with prednisolone (1 mg/kg/day for 4 days 
every month) as maintenance therapy from August 2009 
to December 2009. In January 2010, his aspartate amino-
transferase (AST) and alanine aminotransferase (ALT) levels 
were found to have been elevated. His general condition 
was good, and he looked healthy.

His laboratory results were as follows: AST, 186 U/L; ALT, 
214 U/L; total bilirubin, 0.5 mg/dL; albumin, 4.4 g/dL; inter-
national normalized ratio (INR), 1.04. In addition, his sero-
logical test results were as follows: HBsAg (+), HBsAb (-), 
hepatitis B e antigen (-), hepatitis B e antibody (+), and 
anti-hepatitis C virus (HCV; -). The serum HBV DNA level 
was 4,105,000 IU/mL. The patient also showed partial re-
sponse, and the serum M-protein level was 0.5 g/dL. There-
fore, we concluded that the HBV reactivation caused liver 
damage. Thus, entecavir at a dose of 0.5 mg daily was started 
immediately.

Twenty days later, the patient was hospitalized with fa-
tigue and jaundice for 1 month. On admission, his vital 
signs were stable, blood pressure was 140/80 mm Hg, pulse 
rate was 62 beats/min, respiratory rate was 18/min, and body 
temperature was 36.1oC. In addition, he was mentally alert 
but appeared acutely ill. His laboratory findings were as fol-
lows: hemoglobin, 12.7 g/dL; platelet count, 87,000/L; white 
blood cell count, 5,260/L; AST, 2,895 U/L; ALT, 2,196 U/L; 
total bilirubin, 17.2 mg/dL; albumin, 4.1 g/dL; and INR, 1.38.

Abdominal computed tomography revealed a gallstone, 
with diffuse wall thickening of the gallbladder and tiny 
stones in both kidneys. His HBV DNA level was reduced 
to 82,500 IU/mL, hepatitis A virus antibody [IgM] was absent, 
and HCV RNA was not detected. In our assessment, the 
acute hepatitis was caused by the HBV reactivation; thus, 
the entecavir therapy and conservative management were 
continued. The next day, his transaminase levels decreased, 
but his total bilirubin remained elevated. Ten days later, 
his total bilirubin level started to decrease. In February 2010, 
he was discharged and received continuous entecavir 
medication. All his liver function test results were normalized 
in 3 months. The changes in the laboratory results are pre-
sented in Fig. 1.

In October 2010, his serum M-protein level increased 
to 1.2 g/dL. He received thalidomide, cyclophosphamide, 
and dexamethasone therapy from November 2010 to March 
2011, and bortezomib and dexamethasone from May 2011 
to November 2011. In February 2012, his serum M-protein 
level increased again. Thus, he was transferred to another 

hospital, and information on his disease status and serological 
data were not available thereafter. The last test for serum 
HBV DNA level was performed in October 2011 and yielded 
a negative result. Nonetheless, antiviral treatment was con-
tinued to suppress HBV replication.

DISCUSSION

HBV infection is endemic in South Korea. Although the 
HBsAg seropositivity has decreased from 4.61% in 1998 to 
2.98% in 2010 since the advent of vaccination programs 
[4], the prevalence of HBsAg in South Korea is still much 
higher than in the United States (0.27%) [5].

HBV reactivation during chemotherapy is a major concern 
in HBV-endemic areas, as the mortality can be high if re-
activation is complicated by fulminant hepatic failure [3]. 
HBV reactivation has been well documented as a complica-
tion in HBsAg carriers treated with chemotherapy or im-
munosuppressive therapy [6, 7]. Therefore, antiviral prophy-
laxis is recommended to HBsAg carriers before undergoing 
cytotoxic and immunosuppressive therapy [1]. Recently, 
HBV reactivation has been reported in patients without 
HBsAg and received cytotoxic or immunosuppressive ther-
apy, especially in those with malignant lymphoma treated 
with rituximab-based combination chemotherapy [2, 3].

We report a case of HBV reactivation in a patient with 
multiple myeloma who had negative laboratory results for 
HBsAg before treatment. The patient’s initial serum 
HBV-DNA titer was not assessed; therefore, whether he 
had occult infection or resolved HBV infection was unclear. 
During chemotherapy, he showed a dramatic reduction in 
HBsAb level, concomitant with seroreversion of HBsAg. 
Seven months later, after autologous HSCT and while on 
prednisolone maintenance therapy, his HBsAb test result 
was negative. Wands et al. suggested that antitumor chemo-
therapeutic agents can reduce the HBsAb level [6, 7]. A 
few reports described reverse seroconversion, appearance 
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of HBsAg, and disappearance of HBsAb after allogeneic or 
autologous HSCT [8, 9]. Uhm et al. [10] analyzed HBV sero-
logical data in 141 patients after autologous HSCT. In their 
study, univariate analysis results showed that reverse sero-
conversions were observed more frequently with multiple 
myeloma than with other diseases (P=0.005; relative risk, 
11.85; 95% confidence interval, 1.38–101.77). The median 
time for acute hepatitis in 5 patients was 10 months (range, 
4–17 months). In the present case, the patient had acute 
hepatitis 7 months after autologous HSCT. Although 
Tur-Kaspa et al. [11] considered the use of corticosteroid 
to be responsible for reverse seroconversion, we did not 
find any report on HBV reactivation after steroid therapy 
in patients with multiple myeloma. We believe that the 
cause of HBV reactivation in this patient was multifactorial, 
specifically cytotoxic chemotherapy, autologous HSCT, cor-
ticosteroid use, and disease itself.

Although he showed worsening liver function after en-
tecavir therapy was started, we continued the therapy. 
Virological breakthrough is usually followed by biochemical 
breakthrough, and biochemical parameters can worsen be-
fore complete viral suppression [1].

Yeo et al. evaluated 104 patients diagnosed with CD20＋ 
diffuse large B-cell lymphoma [2]. Among the 46 patients 
without HBsAb and with HBcAb, 5 experienced HBV re-
activation and 1 died because of fulminant hepatitis. The 
results showed that male sex (100% vs. 51%; P=0.0299), 
absence of anti-HBs (100% vs. 31.7%; P=0.0025), and use 
of rituximab (100% vs. 0%; P=0.05) were significantly asso-
ciated with the development of HBV reactivation. They sug-
gested that patients found with HBcAb, particularly those 
without HBsAb, should be closely monitored for HBV DNA 
and serum biochemistry during rituximab therapy and that 
the monitoring should be continued for at least 6 months 
after the completion of rituximab therapy.

The identification of patients at high risk of HBV re-
activation in multiple myeloma treated with autologous 
HSCT and steroid therapy for maintenance should be inves-
tigated further, especially in Korea, as HBV infection is en-
demic in the area. Further studies should also establish viral 
prophylaxis strategies and the appropriate scheduling of fol-
low-up testing for hepatic enzymes and HBV serology for 
such patients.
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