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CASE REPORT

Living donor liver transplantation prior to multiple 
myeloma treatment in a patient with hepatitis 
B-associated hepatocellular carcinoma and liver cirrhosis: 
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INTRODUCTION
Multiple myeloma (MM) is a clonal plasma cell malignancy 

that predominantly affects bone marrow [1]. The prevalence 
of HBV in MM patients is higher than in other hematological 
malignancies [2]. Although 1 case report described a liver trans­
plant (LT) recipient suffering from MM as a complication after 
LT, to the best of our knowledge, clinical outcomes of MM 
after living donor liver transplantation (LDLT) have not been 
reported in MM patients requiring LT for liver cirrhosis (LC) 
caused by chronic HBV infection. We report a case of LDLT prior 
to autologous peripheral blood stem cell transplantation (PBSCT) 

in an MM patient with hepatitis B-associated hepatocellular 
carcinoma (HCC) and LC. 

CASE REPORT
A 49-year-old male who had been an HBV carrier for nearly 

30 years was admitted to Samsung Medical Center with a chief 
complaint of abdominal distention due to ascites related to LC 
in August 2015. On CT, 2 HCCs satisfying the Milan criteria were 
detected; they were 4 cm and 2.5 cm in diameter at segments 8 
and 5, respectively. HBV DNA was 288 IU/mL. Alpha-fetoprotein 
and protein induced by vitamin K absence/antagonist-II 
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Clinical outcomes of living donor liver transplantation (LDLT) for hepatocellular carcinoma (HCC) in patients with multiple 
myeloma (MM) have not been established in terms of HCC recurrence and MM deterioration after LDLT. A 51-year-old man 
with chronic hepatitis B was diagnosed with HCC and MM. Since the patient also had decompensated liver cirrhosis (LC), 
he underwent LDLT prior to autologous peripheral blood stem cell transplantation (PBSCT) to prevent fulminant hepatitis 
due to HBV reactivation. The patient received Epstein-Barr virus prophylaxis and a triple immunosuppressive regimen 
of tacrolimus, everolimus, and steroid after LDLT. Autologous PBSCT was performed 7 months after LDLT. He showed a 
complete response to treatment of MM without post-LT complications or HCC recurrence. In conclusion, LDLT could be 
adapted for treatment of MM patients with combined HCC and decompensated LC because it is an effective strategy of 
preventing HBV reactivation and HCC recurrence after induction therapy of MM.
[Ann Surg Treat Res 2018;94(4):216-218]
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levels were 5.0 ng/mL and 30 mAU/mL, respectively. The pa­
tient’s laboratory results indicated pancytopenia, and upon 
further evaluation he was diagnosed with monoclonal IgG-λ 
(monoclonal peak of 884 mg/L) MM, representing stage IIIA 
disease according to Salmon and Durie classification and stage 
II according to the International Scoring System. Bone marrow 
examination revealed 48% plasma cell proliferation (Fig. 1A). 
1q21 amplification (67%) was detected on fluorescence in situ 
hybridization. Since fulminant hepatitis can occur during or 
after cytotoxic therapy for MM, the patient elected to undergo 
LDLT prior to treatment of MM. LDLT was performed on August 
27, 2015. The patient received basiliximab twice at a cumulative 
dose of 40 mg on the day of operation and on postoperative 
day (POD) 4 as induction immunosuppression. Tacrolimus 
(FK), mycophenolate mofetil (MMF), and steroids were used as 
maintenance agents of immunosuppression. FK was initiated 
on POD 2 and the optimal target trough level during the first 
month was adjusted to 5–8 µg/mL, lower than that of routine 
recipients. MMF was initiated on POD 3 and administered 500 
mg twice per day. On POD 21, MMF was tapered and 0.5 mg of 
everolimus was administered twice per day. The patient was 
given 500 mg of intravenous methylprednisolone (MPD) during 
the anhepatic phase until POD 2, followed by a tapered dose of 
60 mg per day for a period of 5 days and 8 mg twice per day for 
1 month thereafter starting on POD 8, and, finally, 4 mg of MPD 
twice a day for 2 months after that, which was discontinued 3 
months into the post-LT period. Before LDLT, the patient was 
administered Epstein-Barr virus (EBV) prophylaxis (intravenous 
ganciclovir for 2 weeks after LT followed by oral acyclovir for 4 
months after LDLT) based on the reported association between 
EBV and the pathogenesis of MM [3].

One month after LDLT, the patient also received 4 cycles 
of bortezomib (BOR, 1.3 mg/m2) via subcutaneous injection 
and dexamethasone (DEXA, 40 mg) on days 1, 4, 8, and 11. 
A trimethoprim-sulfamethoxazole combination (400 mg/80 
mg) and acyclovir (400 mg) were administered as prophylactic 
therapy. The patient suffered from acute kidney injury with 

ileus after the first cycle of the induction regimen, but recovered 
with conservative management. Two months after induction of 
BOR-DEXA, the patient underwent autologous PBSCT. The graft 
contained 3.75 × 106 CD34 cells/kg and the duration of aplasia 
was 15 days. He has received 5 units of single donor platelet 
transfusion since PBSCT started. In September 2016, 4 months 
after PBSCT, bone marrow examination revealed no residual 
plasma cells (Fig. 1B). A complete response was achieved 
without abnormal findings on serum and urine protein 
electrophoresis with immunofixation and quantification of 
monoclonal proteins. On follow-up CT in December 2016, 
the patient did not have any abnormal findings indicating 
recurrence of HCC. 

This report was received institutional review board (No.2014-
06-052) approval.

DISCUSSION
BOR-DEXA induction followed by autologous PBSCT is a 

common treatment protocol in MM patients less than 65 
years of age [4]. Although MM, a hematologic malignancy, can 
occur after LT, the clinical outcomes of LT for HCC in MM 
patients and subsequent MM treatment strategies are not 
well established. We report the case of a patient who did not 
experience recurrence of HCC or MM during a follow-up period 
of more than 1 year after LDLT followed by autologous PBSCT. 

With respect to treatment strategies in MM patient with HBV-
associated HCC, there are several important considerations. 
The major issue before and after LDLT is that MM may be 
aggravated by immunosuppression. EBV infection is associated 
with MM and can lead to the development of MM after LDLT 
[3,5]. Thus, immunocompromised LT recipients need EBV 
prophylaxis. Our patient was given intravenous ganciclovir 
for 2 weeks postoperative and then oral acyclovir for 2 years 
according to our protocol. In addition, the trough level of FK, a 
key maintenance immunosuppressant, was kept low compared 
with routine recipients. 
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Fig. 1. Bone marrow aspiration (×400): plasma cell proliferation at the time of diagnosis (A), absence of residual plasma cells 
after autologous peripheral blood stem cell transplantation (B).
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The second issue is HBV reactivation in MM patients with 
chronic HBV infection undergoing cytotoxic chemotherapy. 
Although BOR was found to suppress HBV reactivation in 
vitro study [6], 2 other reports described HBV reactivation in 
patients receiving BOR therapy for myeloma. Moreover, steroid 
treatment has most frequently been associated with HBV 
reactivation in HBsAg-positive patients [7]. LDLT prior to BOR-
DEXA induction therapy of MM can decrease the risk of HBV 
reactivation. According to our protocol, this patient received 
hepatitis B immune globulin and tenofovir for HBV prophylaxis 
and was monitored closely. 

The last consideration was the risk of combined HCC and 
MM recurrence. A systematic review demonstrated mTOR 
inhibition to be associated with a significantly lower rate of 
HCC recurrence [8]. In a preclinical study, mTOR inhibitors 

exerted antimyeloma activity in MM [9]. Promising results were 
also reported for everolimus in the treatment of relapsed or 
refractory MM [10]. Thus, our patient was switched from MMF 
to everolimus with a low dose of FK maintained for 3 weeks 
after LT. 

In conclusion, LDLT prior to BOR-DEXA induction followed 
by autologous PBSCT can be an effective treatment strategy 
with decreased risk of HBV reactivation and HCC recurrence 
in MM patients with combined HBV-associated LC and Milan-
criteria HCC. 
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