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Transarterial radioembolization (TARE) with yttrium-90 microspheres has become widely
utilized in managing hepatocellular carcinoma (HCC). The utility of TARE is expanding with
new insights through experiences from real-world practice and clinical trials, and recently
published data suggest that TARE in combination with sorafenib may improve the overall
survival in selected patients. Here, we report a case of advanced stage HCC that was
successfully treated with TARE and sorafenib. The patient achieved complete response (CR)
at 12 months after the initial treatment with TARE and sorafenib, followed by additional
transarterial chemoembolization and proton beam therapy for local tumor recurrence at
19-month post-TARE. The patient was followed up every 3 months thereafter and still achieved
CR both biochemically and radiologically for the following 12 months. A combination strategy
of TARE and systemic therapy may be a useful alternative treatment option for selected
patients with advanced stage HCC. (J Liver Cancer 2020;20:160-166)
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tion, or liver transplant.3 However, significantly few patients

INTRODUCTION

are eligible for these curative options due to the presence of
Hepatocellular carcinoma (HCC) is the most common

advanced disease upon presentation. For intermediate or ad-

primary malignancy of the liver and the second leading cause

vanced stage HCCs, standard of care includes transarterial

1,2

of cancer-related mortality worldwide. Based on the Barce-

chemoembolization (TACE) or systemic therapy.3 Recently,

lona Clinic Liver Cancer (BCLC) staging system, stage 0 or A

transarterial radioembolization (TARE) with yttrium-90

patients with very early- or early-stage disease are eligible for

(90Y) microspheres has become an increasingly popular treat-

curative therapies including ablative therapies, surgical resec-

ment option.4 TARE is performed by image-guided deposition of radiated 90Y microspheres to the tumor through the
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hepatic artery, which is the most common source of perfusion for HCC. TARE with 90Y microsphere has emerged as
an alternative treatment to TACE, and this treatment option
has comparable survival rate with TACE but results in superior quality of life compared to TACE. Moreover, this treat-
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ment is applicable for advanced stage HCC with reduced risk

sub-study of the Sorafenib and Micro-therapy Guided by

of ischemic hepatitis considering that arterial occlusion is not

Primovist Enhanced magnetic resonance imaging (MRI) in

commonly observed in this treatment.5-7 For patients with

Patients With Inoperable Liver Cancer (SORAMIC trial,

advanced HCC, sorafenib is the first-line therapeutic option;

NCT01126645), the interim safety analysis reassures that 90Y

however, sorafenib has a more modest survival benefit com-

radioembolization as a sequential approach followed by an

8-10

Some in vitro and in vivo studies had

escalation scheme for sorafenib does not lead to increased

investigated the possible synergistic effect between TARE and

toxicity.13 Herein, we describe the case of an advanced stage

sorafenib therapy.11,12 Moreover, according to a palliative

HCC patient who showed a favorable response following a

pared to placebos.
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Figure 1. Initial liver dynamic magnetic resonance image findings. Multinodular mass showed enhancement on the arterial phase (A) and washout
on the portal phase (B-D). The tumor thrombosis involved in the portal vein branches and mid-hepatic vein (arrows). (E) Initial chest computed
tomography findings. Multiple pulmonary metastases in both lungs were observed.
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combination treatment with TARE and sorafenib.

liver masses incidentally detected on screening ultrasonography at another hospital. The patient was diagnosed with

CASE REPORT

chronic hepatitis B 20 years prior, but he was not under regular HCC surveillance. The patient had consumed 1 bottle of

1. Clinical findings

soju (Korean distilled liquor with an alcohol content of 1520%), 3 times a week, but abstained from alcohol since he

A 56-year-old male patient presented with multinodular

was diagnosed with HCC. He had no associated symptoms,
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Figure 2. Follow-up liver dynamic computed tomography (CT) findings at 1-month (A), 3-month (B), 6-month (C), and 12-month (D) post-transarterial
radioembolization (TARE). Follow-up chest CT findings at 1-month (E), 3-month (F), 6-month (G), and 12-month (H) post-TARE.
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and there were no remarkable findings on physical examina-

mography (CT) revealed a 6-cm-sized liver mass in segment

tion. Initial laboratory findings were as follows: white blood
cell, 4,200/µL; hemoglobin, 15.0 g/dL; platelet, 137,000/µL;

(S) 5/8 with multiple intrahepatic satellite nodules and en-

total bilirubin, 0.8 mg/dL; albumin, 4.1 g/dL; international

portacaval space. The liver mass showed typical radiological

normalized ratio, 1.08; aspartate aminotransferase, 92 IU/L;

features of HCC-hyperenhancement on the arterial phase

alanine aminotransferase, 51 IU/L; and serum hepatitis B vi-

and washout on portal venous and delayed phases. Liver dy-

rus DNA 7,787,219 IU/mL. Alpha-fetoprotein (AFP) level

namic MRI revealed multifocal tumor thrombosis involving

was 33,996 ng/mL, and protein induced by vitamin K ab-

S5/S8 portal vein branches and middle hepatic vein (Fig. 1A-

sence or antagonist-II (PIVKA-II) level was 51 mAU/mL.

D). Chest CT revealed multiple pulmonary metastases in

The liver function was preserved (Child-Pugh score, 5).

both lungs (Fig. 1E).

2. Image findings

3. Diagnosis and treatment

Initial contrast-enhanced multiphasic liver computed to-

larged lymph nodes in the common hepatic artery area and

The patient was diagnosed with an advanced stage HCC
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Figure 3. Follow-up liver dynamic magnetic resonance imaging at 19-month post- transarterial radioembolization showing a subcentimeter-sized
enhancing viable tumor at the top of segment 8/4 lesion on the arterial phase (A) with diffusion restriction (B). A focal hypermetabolic lesion
(maximum standardized uptake value [SUVmax]=5.3) at the corresponding lesion in positron emission tomography-computed tomography
(C). Hepatic angiography. Multiple punctate tumor stainings at segment 8/4 were observed (D).
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(BCLC stage C, modified Union for International Cancer

post-TARE. However, sorafenib dose was reduced to 400 mg

Control T4N1M1, stage IVB) without liver biopsy since typi-

once daily since grade 2 adverse events with hand-foot-skin

cal features of HCC in imaging results were observed.14 The

reaction (HFSR), which developed 2 weeks after beginning

90

patient was treated with Y TARE for the local control of in-

sorafenib, were observed.

trahepatic lesions, followed by sorafenib for the systemic

At 3-month post-TARE, partial response was achieved ac-

control of the tumor. For underlying chronic hepatitis B and

cording to the modified Response Evaluation Criteria In Sol-

cirrhosis, entecavir 0.5 mg was administered. TARE was per-

id Tumors (RECIST) criteria.15 Multifocal infiltrative lesions

®

formed using TheraSphere glass microspheres (BTG PLC,

in the right hepatic lobe significantly decreased in extent with

London, UK); the total infused radiation activity was 14

reduced arterial enhancement. Furthermore, metastatic lung

gigabecquerel (GBq) with 3 GBq for S4, 3 GBq for S5, and 8

nodules also decreased in number and size. AFP level de-

GBq for S5/S8. The dose was calculated using the Medical

creased greater than 10-fold at 1,290 ng/mL.

Internal Radiation Dose method, as recommended by the

At 12-month post-TARE, complete response (CR) was

manufacturer. No adverse events or clinical signs of hepatic

achieved with the absence of arterial enhancement on target

decompensation were observed after the procedure. The pa-

liver lesion, and metastatic nodules in both lungs (Fig. 2) and

tient started to take sorafenib 400 mg twice daily 1-month

portal/hepatic vein thrombosis were already not observed.

Figure 4. Clinical progress including treatment modalities, treatment response, and change in tumor markers (bottom) during the follow-up period.
Mon, months; TARE, transarterial radioembolization; TACE, transarterial chemoembolization; PBT, proton beam therapy; PD, progressive disease; PR,
partial response; CR, complete response; AFP, alpha-fetoprotein.
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Serum PIVKA-II level was within the normal range at

erated than TACE, which may allow a higher dose and longer

26 mAU/mL; however, serum AFP level remained slightly el-

length of therapy with sorafenib.18 Additionally, some in vi-

evated at 249 ng/mL. After achieving radiological CR, the pa-

tro and in vivo studies found that sorafenib may be synergistic with TARE considering the antiangiogenic effect of
sorafenib, which allowed the tumor vessels to deliver oxygen
more efficiently to the core of HCC tumors, possibly enhancing the effect of radiation-induced tumor regression.11,12
On the contrary to theoretical rationale, the first large randomized controlled trial, SORAMIC, failed to demonstrate a
higher survival benefit of TARE and sorafenib combination
therapy than sorafenib therapy alone for the palliative treatment of unresectable HCC. However, a possible overall survival benefit was observed in some subgroups including
younger patients aged <65 years, those with nonalcoholic
cirrhosis, and those without cirrhosis.19 The current patient
was a good candidate for 90Y TARE plus sorafenib combination therapy considering his young age and preserved liver
function.
Another phase 3 prospective study, the TheraSphere in the
Treatment of Patients with Unresectable Hepatocellular Carcinoma (STOP-HCC trial, NCT01556490), that comprises a
larger sample size that aimed to detect a difference in the
overall survival between the combined therapy and sorafenib
alone therapy in unresectable HCC is ongoing, and preliminary results of the two first interim analyses support the continuation of the study.20
Safety analyses in the SORAMIC study reported higher incidence of grade 3-4 adverse events in the combination therapy group than in the sorafenib only group.13 Grade 2 adverse events with HFSR were developed in this case, and the
patient refused further sorafenib treatment after achieving
radiological CR.
In conclusion, we described a case of advanced stage HCC
that was successfully treated with TARE and sorafenib without severe adverse events. Thus, a combination strategy of
TARE and systemic therapy may be a useful alternative treatment option for selected patients with advanced stage HCC.

tient refused further sorafenib treatment considering that
grade 2 adverse events with HFSR were observed during
sorafenib treatment.
At 19-month post-TARE, an arterial enhancing nodule
measuring up to 8 mm was observed in the subcapsular area
of S8/S4, which displayed diffusion restriction in liver dynamic MRI and an uptake of maximum standardized uptake
value (SUVmax) 5.3 in positron emission tomography-CT,
consistent with local tumor recurrence with suspicious tumor thrombosis at the portal vein of S4 (P4) (Fig. 3). Subsequently, additional TACE was performed for the viable tumor at S8/S4 followed by a consolidation proton beam
therapy of 6.6 cobalt gray equivalent on S4 and P4. AFP level
was within the normal range 2 months after TACE and proton beam therapy. The patient was followed up every 3
months thereafter and still achieved CR both biochemically
and radiologically for the following 12 months. Clinical
course is described in Fig. 4 based on treatment modality,
treatment response, and change in AFP.

DISCUSSION
Here, we present an interesting case of advanced stage
HCC that was successfully treated with TARE and sorafenib.
The patient achieved CR through initial treatment with
TARE and sorafenib, followed by additional TACE and proton beam therapy for local tumor recurrence.
According to the current practice guidelines, systemic
therapy with a multi-tyrosine kinase inhibitor (TKI) (i.e.,
sorafenib or lenvatinib) is recommended as the first-line
therapeutic option for advanced stage HCC.3,16 However,
only a few proportion of patients with advanced stage HCC
benefit from TKIs, with modest survival gain of only 2-3
months.8-10 Some studies, including five large randomized
trials, were conducted to evaluate the effectiveness of TACE
and sorafenib combination therapy. These studies confirmed
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