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The efficacy and safety of sequential systemic therapy for the treatment of recurrent 
hepatocellular carcinoma (HCC) after liver transplantation (LT) are not well established. This 
study describes a successful experience where sequential therapy with sorafenib followed 
by regorafenib was used to treat recurrent HCC in a 54-year old male LT recipient. After HCC 
recurred in both lungs 10 months after LT, sorafenib was administered with radiation therapy 
to treat pulmonary metastases. However, after 4 months of sorafenib treatment showed 
progressive pulmonary metastases, sequential regorafenib treatment was started. After  
3 months (cycles) of regorafenib treatment, tumor response was partial, and after 6 months 
(cycles), disease status remained stable without signs of progression or drug-related serious 
adverse events. This case suggests that sequential systemic therapy is feasible in patient with 
recurrent HCC after LT. (J Liver Cancer 2020;20:84-89)
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INTRODUCTION

Liver transplantation (LT) is the ultimate treatment mo-

dality for hepatocellular carcinoma (HCC) with a view of si-

multaneously curing HCC and liver cirrhosis.1 However, 

HCC recurrence after LT remains a concern. To reduce the 

recurrence rate and donor shortage-related problems, several 

criteria have been developed for selecting candidates for LT.1 

The Milan criteria are the most frequently used and include a 

single tumor measuring ≤5 cm or 3 tumors each measuring 

≤3 cm.2 Some believe that the Milan criteria are too strict; 

thus, the University of California San Francisco (UCSF) or 

Up-to-7 criteria were created to increase the options for 

choosing candidates for LT with reasonable disease-free sur-

vival.3,4 In patients selected using these criteria, the 5-year 

disease-free survival rates have been reported as 64.1-92%.2-4 

In patients with recurrent HCC, multidisciplinary man-

agement and diverse approaches according to the recurrence 

status are needed.5 However, some patients remain unmet by 

the treatment strategies. In patients with multifocal distant 

metastases after LT, the feasibility and safety of sequential 

systemic therapy have not been evaluated. This article reports 

a case study of a patient with recurrent HCC after LT, suc-

cessfully treated with a sequential treatment of sorafenib fol-

lowed by regorafenib. 
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CASE REPORT

1. Clinical findings

A 54-year-old man visited our outpatient clinic with pro-

gressing pulmonary metastases of HCC. Fifteen months pri-

or to his first visit, he had received living-donor LT (LDLT) 

because of his hepatitis B virus-related HCC. At the time of 

LDLT, his Child-Pugh score was 10 (class C) and his alpha-

fetoprotein (AFP) level, 26.3 ng/mL. The tumor was within 

the Milan Criteria, according to liver dynamic magnetic 

resonance imaging. However, pathologically, his tumors 

Table 1. Pulmonary metastases progress during sorafenib treatment

Image Lesion 1 (mm) Lesion 2 (mm) Sum* (mm) AFP (ng/mL) PIVKA-II (mAU/mL)

A 14.2 3.5 14.2 1.6 164

B 13.6 10.5 24.1 1.9 292

‘A’ is pulmonary metastases before sorafenib treatment (outside film). ‘B’ is pulmonary metastases after 4 months of sorafenib treatment. 
AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence or antagonist-II; mRECIST, modified response evaluation criteria in solid 
tumors.
*Sum of the size of lesion 1 and lesion 2. According to the mRECIST criteria, the sum of two target lesions per organ is calculated. The initial size of 
each target lesion should be more than 10 mm.

Figure 1. Initial chest computed tomography findings. (A) Pulmonary metastases (arrows) before sorafenib treatment. (B) Overall pulmonary 
metastases (arrows) progression after sorafenib treatment. 

A

B
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were more than five in number, with the largest being  

3.5 cm. The HCC had recurred 10 months after LDLT, ap-

pearing as pulmonary metastases without HCC recurrence in 

the transplanted liver. A combination of sorafenib, the first-

line systemic therapy recommended in the guidelines,6-8 and 

radiation therapy (RT) on right upper lung lesion (total 60 

gray with 30 fraction) was used for treating the pulmonary 

metastases. However, after 4 months of sorafenib treatment, 

the patient showed no response and the overall pulmonary 

metastases had progressed. 

Table 2. Pulmonary metastases change during regorafenib treatment

Image
Lesion 1

(mm)
Lesion 2

(mm)
Sum*

(mm)
Calculation of response 

(%)
Response

AFP
(ng/mL)

PIVKA-II
(mAU/mL)

A 6.1 10.7 16.8 (16.8/24.1) × 100 = 69.7 Partial response 2.0 108

B 6.3 13.1 19.4 (19.8/16.8) × 100 = 117.9 Stable disease 4.3 130

‘A’ is pulmonary metastases after 3 months (cycles) of regorafenib. ‘B’ is pulmonary metastases after 6 months (cycles) of regorafenib. 
AFP, alpha-fetoprotein; PIVKA-II, protein induced by vitamin K absence or antagonist-II; mRECIST, modified response evaluation criteria in solid 
tumors.
*Sum of the size of lesion 1 and lesion 2. According to the mRECIST criteria, the sum of two target lesions per organ is calculated. The initial size of 
each target lesion should be more than 10 mm.

Figure 2. Follow-up chest computed tomography findings. (A) Overall partial response of pulmonary metastases (arrows) after 3 cycles of 
regorafenib. (B) Overall stable status of pulmonary metastases (arrows) after 6 cycles of regorafenib.

A
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When the patient visited our clinic with progressive disease 

after sorafenib treatment, physical examination showed no 

subjective symptoms or abnormalities. On the initial com-

plete blood cell count check, his white blood cell count was 

3.4 × 106/L, hemoglobin concentration, 9.6 g/dL, and platelet 

count, 73 × 106/L. His liver function was tolerable, with an 

albumin concentration of 3.7 g/dL, total bilirubin concentra-

tion of 0.67 mg/dL, and an international normalized ratio of 

1.03. Tumor marker concentrations were as follows: AFP,  

1.6 ng/mL; protein induced by vitamin K absence-II (PIV-

KA-II), 42 mAU/mL.

2. Image findings

The initial 3-phase liver dynamic computed tomography 

(CT) revealed patent hepatic vessels and no clearly visible re-

currence of HCC in the graft liver. The initial chest CT at our 

hospital showed an increase in the size and number of multi-

ple nodules in both lungs (Fig. 1B). This finding suggested 

progressive pulmonary metastases compared with the images 

taken before sorafenib treatment, 10 months after LDLT, 

upon initial pulmonary metastases identification (Fig. 1A). 

After treatment with sorafenib and RT for 4 months, the pul-

monary metastases had progressed in size and number  

(Fig. 1B, Table 1).

3. Diagnosis and treatment progress

The patient’s clinical and radiological findings showed that 

he had recurrent HCC after LDLT and progressive disease 

involving pulmonary metastases even after sorafenib treat-

ment. He had stage C Barcelona Clinic Liver Cancer (BCLC), 

and the stage of modified Union for International Cancer 

Control (mUICC) was IVB (T0 after LT, N0, M1). His liver 

function was preserved, as shown by a Child-Pugh total score 

of 5, and his performance score of Eastern Cooperative On-

cology Group (ECOG) was also tolerable (score 0).9 

We decided to prescribe regorafenib (160 mg qd for  

3 weeks), followed by rest for 1 week. We designated this 

4-week-period as 1 cycle of treatment. During the rego-

rafenib treatment period, the patient exhibited hand-foot 

syndrome (World Health Organization [WHO] grade II) 

and abdominal pain with diarrhea. After 3 cycles of rego-

rafenib treatment, his first response was evaluated using the 

modified Response Evaluation Criteria in Solid Tumors (RE-

CIST) version 1.1. We observed no newly developed meta-

static nodules in either lung, and to some extent, a decrease 

in the size of metastatic nodules. His overall response was 

classified as a partial response (Fig. 2A, Table 2). Based on 

the response evaluation, we continued the regorafenib treat-

ment using the same dose and 4-week cycle. After 6 cycles of 

regorafenib treatment, the pulmonary metastatic nodules re-

mained but the disease was stable (Fig. 2B, Table 2). He has 

continued regorafenib treatment, and his disease remains in 

a relatively controlled state. 

DISCUSSION

In this case report, we described a patient who showed a 

relatively good response to sequential therapy with rego-

rafenib after disease progression, following sorafenib treat-

ment. Interestingly, the patient was treated for recurrent 

HCC after LT. The patient had good liver function and toler-

ated the sequential systemic therapy. The disease has been 

stable for 6 months (6 treatment cycles) with continuous 

regorafenib treatment, still being administered to the patient.

Regorafenib is a multi-kinase inhibitor that inhibits the 

signaling involved in angiogenesis, metastasis, and the tumor 

microenvironment.10-12 It has been shown to significantly in-

crease survival compared with placebo after failure of 

sorafenib treatment in HCC patients.13 One study on sequen-

tial treatment involving sorafenib followed by regorafenib re-

ported a significantly longer time to disease progression, re-

gardless of the sorafenib dose or pace of disease progression.14 

However, the effects and safety of regorafenib have not been 

thoroughly evaluated in settings of LT. We found that this 

LT recipient exhibited an effective response to the sequential 

treatment with regorafenib after sorafenib failure. The pa-

tient had good liver function with the graft liver during treat-

ment, which may have increased his tolerance of the rego-

rafenib treatment.

Our patient had tolerable side effects such as hand-foot 
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syndrome and diarrhea. Recently, a group from Europe and 

Argentina reported preliminary safety data from their study 

of regorafenib treatment after sorafenib failure in LT pa-

tients.15 As seen in our patient, the most common adverse 

symptoms were fatigue and dermatological reaction. Our pa-

tient did not experience rejection during treatment, also con-

sistent with previous study results. These findings suggest 

that sequential regorafenib treatment might be both effective 

and safe for recurrent HCC treatment in selected patients, 

after LT.

Recently, several new systemic drugs, including rego-

rafenib, nivolumab, and cabozantinib, have been introduced 

as second-line options after sorafenib failure.16,17 Some stud-

ies have demonstrated that after LT, patients with high AFP 

concentration (>200 ng/mL), large tumor size (>3 cm), and 

high neutrophil-lymphocyte ratio (≥5) might be at risk of 

HCC recurrence.18 The treatment strategy is of importance 

for prognosis improvement in HCC recurrence after LT, and 

further studies on the effectiveness and safety of sequential 

therapy after sorafenib failure are needed. Our patient 

showed good response to sequential therapy, indicating the 

need for further studies on the optimal treatment strategy for 

recurrent HCC after LT. 

Summarily, we reported on a successful case of sequential 

therapy for recurrent HCC after LT. Regorafenib treatment 

after disease progression following sorafenib produced a rea-

sonable response in this patient. However, decision-making 

for the treatment of recurrent HCC after LT remains a diffi-

cult problem for clinicians. The outcome of this case suggests 

that as with non-LT patients, sequential treatment of HCC 

with regorafenib after sorafenib may be feasible without 

compromising graft stability in post-LT patients with pro-

gressive disease. 
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