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Abstract. Hepatitis B virus (HBV) reactivation during 
chemotherapy is a major concern and is widely reported, 
particularly in association with hematological malignancies 
and lymphomas. While lung cancer ranks first in incidence 
and mortality worldwide, HBV reactivation has been largely 
overlooked in this disease. As regards small-cell lung cancer 
(SCLC), HBV reactivation has rarely been reported. We herein 
report the case of a hepatitis B surface antigen-seropositive 
SCLC patient in whom HBV was reactivated during the course 
of chemotherapy, despite preemptive use of lamivudine. The 
patient developed fulminant viral hepatitis and succumbed 
to liver failure. The aim of this report was to highlight the 
major but overlooked issue of HBV reactivation in SCLC, and 
suggest that agents more potent than lamivudine may be more 
efficacious in high‑risk patients.

Introduction

It is estimated that over one-third of the world's population has 
been infected with hepatitis B virus (HBV), and patients who are 
seropositive for hepatitis B surface antigen (HBsAg+) account 
for 12% of cancer patients receiving chemotherapy (1,2). HBV 
reactivation during or after chemotherapy and subsequent liver 
function impairment is a major concern (3). HBV reactiva-
tion by chemotherapy is widely reported in the literature for 
hematological malignancies and lymphomas, and less for solid 
tumors (4). Lung cancer ranks first in incidence and mortality 
worldwide (5); however, HBV reactivation has been largely 
overlooked in this disease. Only one study previously reported 

a reactivation rate of ~19% among HBsAg+ patients with 
advanced non-small-cell lung cancer (NSCLC) (6). However, 
as regards small-cell lung cancer (SCLC), HBV reactivation 
has rarely been reported.

We herein report the case of an HBsAg+ SCLC patient 
with HBV reactivation during the course of chemotherapy, 
despite preemptive use of lamivudine. The patient developed 
fulminant viral hepatitis and succumbed to subsequent liver 
failure.

Case report

A 56-year-old man was admitted to the West China Hospital 
(Chengdu, China) in September, 2014 due to cough and blood 
in the sputum. The patient was diagnosed with SCLC of the 
right lung (stage T3N2M0). In the diagnostic work-up, the 
serological tests revealed positivity for HBsAg, HBeAg and 
HBcAb. The HBV DNA load was 1.1x105 IU/ml. The patient 
had mildly elevated alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) levels [57 and 41 IU/l; upper 
limits of normal (ULN), 50 and 40 IU/l, respectively]. The 
biochemistry profile and complete blood count were otherwise 
normal. The family history revealed that the patient's mother 
and two brothers had died from liver disease.

The patient was prescribed preemptive lamivudine 
(100 mg once daily) initiated 1 week prior to chemotherapy, 
followed by combination chemotherapy (etoposide with 
carboplatin for 3 cycles and with cisplatin for 1 cycle); he then 
received radiotherapy to the thorax and mediastinum. Due to 
severe hemoptysis, myelosuppression and acute pancreatitis, 
the treatment was interrupted several times and was continued 
for a total of 6 months. During this time, the tumor enlarged, 
which could not be readily attributed to chemotherapy failure. 
The patient later received another 2 cycles of etoposide and 
cisplatin chemotherapy. The treatment timeline is depicted 
in Fig. 1.

The HBV DNA load dropped below the detection 
limit with the advent of lamivudine and remained low for 
>8 months. However, it increased to 1.0x105 IU/ml after the 
completion of thoracic radiotherapy. At this time point, an 
HBV genetic analysis was performed (Table I). Lamivudine 
resistance was not identified and the patient continued with 
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lamivudine administration. The HBV DNA decreased to 
6.0x103 IU/ml and increased to 1.6x105 IU/ml after the final 
2 cycles of chemotherapy. The ALT and AST levels remained 
stable (under the detection limit) for the entire time.

After 3 months, tumor progression was detected (Fig. 2). 
The laboratory examination revealed a sharply elevated ALT 
(from 117 to 557 IU/l), AST (from 184 to 886 IU/l), and total 
bilirubin levels [from 14.8 (ULN, 28.0 μmol/l) to 98.5 μmol/l], 
despite intensive use of hepatoprotectants (Essentiale, Gluthion 
and Transmetil). The HBV DNA was >5x107 IU/ml. The HBV 
mutation status was again analyzed (Table I) and this time 
it revealed a definitive emergence of lamivudine resistance. 
The antiviral agent was switched to entecavir (0.5 mg once a 
day). However, the patient developed fulminant hepatitis and 
his condition progressively deteriorated, with emerging signs 
of cholenzyme separation, hemostatic dysfunction, hypoal-
buminemia, hyperammonemia, hepatic encephalopathy and 
hepatorenal syndrome. Eventually, the patient succumbed to 
the disease on August 25, 2015. Autopsy was refused.

Discussion

We herein report the case of a SCLC patient who developed 
HBV reactivation during chemotherapy, despite preemptive 
lamivudine treatment. The HBV DNA level rebounded after 
the initial drop, together with the appearance of lamivudine 
resistance mutations in the viral gene. In addition, the disease 
progressed under continuous lamivudine administration. This 
was accompanied by significant deterioration of hepatic func-
tion, and the patient eventually succumbed to the disease.

The definition of HBV reactivation varies in the literature, 
but it commonly refers to an ALT level >2 ULN in combination 

with either an abrupt increase in HBV replication of 1 log10 
or an absolute value >2x104 IU/ml (7). In the majority of 
the cases, HBV reactivation occurred 1 week-3 months 
post-chemotherapy (8). The patient's HBV DNA increased to 
1.0x105 IU/ml 3 months after the fourth cycle of chemotherapy. 
The time course was typical of chemotherapy-induced HBV 
reactivation. Furthermore, the virus genetic analysis revealed 
lamivudine resistance mutations. Considering the full course 
of HBV reactivation in a background of chemotherapy, it 
was reasonable to hypothesize that the chemotherapy was 
responsible for the HBV reactivation.

Chemotherapy-induced HBV reactivation has been 
extensively investigated. In retrospective series, the rate of 
HBV reactivation was as high as 80% in lymphomas or other 
hematological malignancies, particularly those treated with 
immunoinhibitory rituximab (3). The incidence of HBV reac-
tivation in lung cancer had not been elucidated until recently, 
when a retrospective study reported a rate of 19% in NSCLC 
patients (6). However, SCLC patients have not been investi-
gated, with no studies specific to SCLC patients reported to 

Table I. The HBV genetic analysis.

Mutation Abundance  Abundance
site (test 1) % (test 2) %

S213T 50 100
Q215H 50    70
M204I   0 100
V214A   0   30

Figure 1. Summary of the treatment timeline of the patient. HBV, hepatitis B virus DNA load (IU/ml). 

Figure 2. Tumor mass during the chemotherapy course. (A) Computed tomography scan revealed a mass in the lower lobe of the right lung. (B) The mass had 
significantly shrunk after 2 cycles of chemotherapy. The mass (C) marginally enlarged prior to the fifth cycle of chemotherapy and (D) significantly enlarged 
1 month after cessation of chemotherapy. 
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date. To the best of our knowledge, this is the only reported 
case of chemotherapy-induced fatal HBV reactivation in a 
SCLC patient.

The reasons underlying the lack of reports on HBV reac-
tivation in SCLC patients remains largely unknown, although 
it may be due to the low incidence of this complication. 
Patients with hematological malignancies and lymphomas 
have the highest rates of HBV reactivation, mainly due to 
the intense chemotherapy and administration of immunoin-
hibitory monoclonal antibodies; in addition, such patients are 
already immunocompromised (3). Breast cancer patients also 
exhibited high rates of HBV reactivation, mainly attributed to 
the wide use of anthracyclines and corticosteroids. The HBV 
reactivation rates were lower in other cancer types. Another 
possibility is that SCLC has a dismal prognosis, and patients 
may become seriously ill before HBV reactivation is detected.

The reason underlying the poor prognosis is the evolution 
of the HBV gene, as evidenced by the serial monitoring of 
the lamivudine resistance gene. However, the patient's family 
history of liver disease must be taken into consideration, 
and the possibility of liver fragility cannot be ruled out. In 
addition, the patient had other comorbidities, such as severe 
hemoptysis, myelosuppression and acute pancreatitis. Thus, 
the fatal outcome may be attributed to a combination of all 
these factors.

Preemptive antiviral therapy is recommended for HBsAg+ 
cancer patients prior to the initiation of chemotherapy (3,6,9). 
Accumulating data demonstrated that lamivudine reduced the 
incidence of HBV reactivation and the severity of hepatitis in 
these patients (10-13). The value of novel antiviral drugs, such 
as entecavir, telbuvidine, adefovir and tenofovir, is being eval-
uated. Recently, a trial compared the efficacy of lamivudine 
and entecavir in HBsAg+ patients with diffuse large B-cell 
lymphoma undergoing rituximab treatment (14). Compared 
with lamivudine, entecavir significantly reduced the incidence 
of HBV reactivation and HBV-related hepatitis. It was reason-
able to hypothesize that high‑risk patients may benefit from 
the usage of entecavir rather than lamivudine.

In summary, this was a rare case of SCLC with fatal HBV 
reactivation during the chemotherapy course. This aim of this 
report was to highlight the major issue of HBV reactivation 
in SCLC, which is frequently overlooked, and suggest that 
agents more potent than lamivudine may be more efficacious 
for high-risk patients.
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