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Recently, the superiority of atezolizumab plus bevacizumab (AteBeva) over sorafenib was 
proven in the IMbrave150 trial, and AteBeva became the first-line systemic treatment for 
untreated, unresectable hepatocellular carcinoma (HCC). While the results are encouraging, 
more than half of patients with advanced HCC are still being treated in a palliative setting. 
Radiotherapy (RT) is known to induce immunogenic effects that may enhance the therapeutic 
efficacy of immune checkpoint inhibitors. Herein, we report the case of a patient with 
advanced HCC with massive portal vein tumor thrombosis treated with a combination of 
RT and AteBeva, who showed near complete response in tumor thrombosis and favorable 
response to HCC. Although this is a rare case, it shows the importance of reducing the tumor 
burden via RT to combination immunotherapy in patients with advanced HCC. (J Liver 
Cancer 2023;23:225-229)
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INTRODUCTION

As a result of several phase II trials, immunotherapy has been 

presented as an alternative treatment option for patients with 

advanced hepatocellular carcinoma (HCC) who have failed 

standard treatments, such as sorafenib and lenvatinib.1,2 More-

over, the recently published results of the IMbrave150 trial have 

caused a paradigm shift in systemic treatment.3 However, treat-

ment with immune checkpoint inhibitors (ICI) alone shows a 

low objective response rate (ORR) of 15–20%, and they remain 

in the palliative setting.1,2 Therefore, there is a growing need for 

novel treatment modalities that can improve oncologic out-

comes in combination with immunotherapy.

Radiotherapy (RT) has been conventionally used for local 

tumor control. However, it is also known to have immune-

modulating effects, such as direct tumor cell killing through 

DNA double-strand breakage, tumor microenvironment 

(TME) alteration, and tumor-associated antigen (TAA) re-

lease, which are expected to improve the therapeutic effect of 

ICI.4,5 Substantial treatment outcomes of ICI combined with 

RT have been reported in various solid tumors, but there are 

not much clinical data on HCC.

Here, we report the case of a patient with advanced HCC 
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with massive portal vein tumor thrombosis (PVTT) treated 

with a combination of RT and atezolizumab plus bevacizum-

ab (AteBeva), who showed near complete response (CR) in 

tumor thrombosis and favorable response to HCC. This case 

report was described according to the CARE guidelines avail-

able at https://www.care-statement.org/. This study was ap-

proved by the Institutional Review Board (IRB number: 

4-2022-1437), and the requirement for informed consent 

from patients was waived because of its retrospective nature.

CASE REPORT

A 57-year-old man referred from a local hospital com-

plained of right upper quadrant discomfort and liver func-

tion test (LFT) abnormalities. The patient had no history of 

viral hepatitis or underlying liver disease. He had no family 

history of liver cancer but had a history of heavy alcohol con-

sumption (28.6 g/day, three times a week).

Initial abdominal dynamic computed tomography (CT) 

and magnetic resonance imaging showed an infiltrative mass 

involving the right lobe of the liver from the dome, measur-

ing approximately 17 cm in the longest dimension, and 

PVTT was present from the right portal vein to the main 

portal vein (Fig. 1). Additionally, metastatic lymph nodes 

were observed in the hepatoduodenal, portocaval, and aorto-

caval areas. No viable lesions were observed in the left lobe of 

the liver.

The initial laboratory findings were as follows: white blood 

Figure 1. Computed tomography images showing PVTT at initial diagnosis, before RT, during RT, and on serial follow-up. RT, radiotherapy; PVTT, 
portal vein tumor thrombosis.

Figure 2. AFP and PIVKA-II levels during follow-up. AFP, alpha-fetoprotein; PIVKA-II, prothrombin induced by vitamin K absence-II; RT, 
radiotherapy; PVTT, portal vein tumor thrombosis; AteBeva, atezolizumab plus bevacizumab.
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cell count, 5.58×103/µL; hemoglobin level, 14.1 g/dL, platelet 

count, 124×103/µL. LFT revealed a serum bilirubin level of 

0.9 mg/dL, an albumin level of 4.6 g/dL, a prothrombin time 

international normalized ratio of 0.94, an aspartate amino-

transferase of 66 IU/L, and an alanine aminotransferase of 18 

IU/L. Additionally, the serum alpha-fetoprotein (AFP) level 

was 14,979.40 ng/mL, while the protein induced by vitamin 

K absence or antagonist-II (PIVKA-II) level was 16,578 

mAU/mL.

On the chest CT scan, metastasis was suspected because 

the highest mediastinum, prevascular, bilateral internal 

mammary chain, and right cardiophrenic lymph nodes were 

enlarged, and the lesions showed intense F-18 fluorodeoxy-

glucose uptake on positron emission tomography-CT. A liv-

er biopsy was performed, and the pathology confirmed mod-

erately differentiated HCC.

This patient was staged as stage C according to the Barcelona 

Clinic Liver Cancer (BCLC) criteria and stage IVB (T4N1M1) 

according to the modified Union for International Cancer Con-

trol. Liver function was well preserved with a Child-Turcotte-

Pugh class of A5, and the Eastern Cooperative Oncology Group 

performance score was 0. There was no varix on the initial 

esophagogastroduodenoscopy.

We started atezolizumab (1,200 mg) plus bevacizumab (15 

mg/kg) combination therapy at 3-week intervals. After every 

three cycles of AteBeva administration, a follow-up CT was 

performed. On the first response evaluation after initiation 

of treatment, abdominopelvic CT showed a stable status of 

the primary infiltrative tumor, and chest CT showed shrink-

age of mediastinal lymph nodes. The serum AFP level de-

creased to 8,584.60 ng/mL, while the PIVKA-II level in-

creased to 41,910 mAU/mL.

After the sixth cycle of AteBeva, follow-up liver CT showed 

progressive PVTT. The extent of the tumor thrombosis in-

creased peripherally to the right posterior segment of the portal 

vein and further to the central portion of the main trunk. The 

expansile portion of the tumor thrombosis also increased in size. 

Additionally, the AFP increased to 12,514.10 ng/mL, and PIV-

KA-II decreased to 9,072 mAU/mL.

The patient was referred to the Department of Radiation 

Oncology for local control of progressive tumor thrombosis. 

RT was delivered only to the PVTT, including the main portal 

vein and the right portal vein to the first branch. RT was 

scheduled to be delivered between the seventh and eighth cy-

cles of AteBeva with 50 Gy in 10 fractions. The tumor markers 

identified during RT were as follows: AFP 13,536.50 ng/mL,  

PIVKA-II >75,000 mAU/mL. No acute toxicity or radiation-

induced liver dysfunction was reported during treatment, 

and the patient tolerated the treatment well.

On liver CT performed 1 month after the completion of 

RT, tumor enhancement in the PVTT decreased, and an ear-

ly response with decreased tumor extent was observed. AFP 

decreased from 13,536.5 ng/mL to 5,694.7 ng/mL, and PIV-

KA-II markedly decreased from >75,000 mAU/mL to 281 

mAU/mL. Meanwhile, systemic therapy with AteBeva was 

maintained, and at 6 months after RT, CT evaluation showed 

almost CR of tumor thrombosis in the right portal vein and 

main portal vein. In addition, the primary tumor showed a 

remarkable response, as evaluated by the sum of the lengths 

of the infiltrative tumor, which was initially 17 cm, but is 

now 8.7 cm. On follow-up chest CT, the mediastinal lymph 

nodes that showed a partial response from sixth cycle contin-

ued to be small and stable. The clinical course of HCC and 

tumor markers during follow-up are shown in Figs. 1, 2.

After the 18th administration of AteBeva, a newly appear-

ing HCC was observed in the left lobe of the liver (segment 

III), whereas the rest of the lesions remained stable. After a 

multidisciplinary team discussion, the patient is currently 

scheduled to receive additional salvage RT for this new le-

sion.

DISCUSSION

In this study, we report a case of advanced HCC that was 

treated with a combination of RT and AteBeva. The patient 

was diagnosed with polymetastatic HCC with massive PVTT 

and extrahepatic metastasis, and AteBeva was administered 

as the current standard systemic treatment. After the second 

response evaluation, PVTT showed disease progression, and 

hypofractionated RT was delivered as a palliative aim. Dur-

ing serial follow-up, the enhancement and extent of tumor 

thrombosis gradually decreased, and finally, near CR of the 
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irradiated PVTT and partial response of the non-irradiated 

primary mass were observed. During the 18th cycle of At-

eBeva, 12.7 months of response duration was achieved, and 

we are currently planning salvage RT for the newly developed 

lesion.

Recently, the superiority of AteBeva over sorafenib was 

proven by the IMbrave150 trial, and AteBeva became the 

first-line systemic treatment for untreated unresectable HCC. 

The 1-year estimated overall survival (OS) rate was 67.2% 

(95% confidence interval [CI], 61.3–73.1) in the AteBeva 

group and 54.6% (95% CI, 45.2–64.0) in the sorafenib group.3 

Subsequent report with a longer follow-up (12 months of ad-

ditional follow-up) data also showed the superiority of At-

eBeva over sorafenib, with median OS of 19.2 and 13.4 months 

in the AteBeva and sorafenib groups, respectively (hazard ra-

tio, 0.66; 95% CI, 0.52–0.85; P=0.0009). The confirmed ORR 

of AteBeva was 29.8% (per RECIST 1.1), with more patients 

achieving CR (7.7%).6 Another study investigated the real-

world efficacy of AteBeva in the Korean population, with an 

ORR of 24.0% and a median progression-free survival of 6.5 

months.7 While the results are encouraging, more than half of 

patients with advanced HCC still have poor prognosis.

In the immunotherapy era, the rationale for combining at-

ezolizumab (an ICI) and bevacizumab (an anti-vascular en-

dothelial growth factor [VEGF]) is based on the expectation 

of enhancing the efficacy of anti-programmed cell death pro-

tein 1 and anti-programmed death-ligand 1 by reducing 

VEGF-mediated immunosuppression within the tumor and 

its microenvironment and by promoting T-cell infiltration 

into tumor cells.3 RT not only induces direct tumor cell 

death in the irradiated area but also promotes immunogenic 

tumor cell death through changes in the TME and the release 

of TAAs.4,5 Thus, enhanced oncologic outcomes are expected 

from the combination of ICI and RT for HCC.

In this study, we report a successful tumor response of At-

eBeva in combination with RT to the PVTT. PVTT, the most 

common form of macrovascular invasion in HCC, is associ-

ated with tumor invasiveness and may adversely affect the 

maintenance of systemic treatment owing to liver function 

deterioration caused by portal hypertension. Many previous 

studies have reported the efficacy of RT in controlling 

PVTT.8-10 With modern high-precision intensity-modulated 

RT techniques, local control of PVTT is possible without 

causing RT-related liver toxicity. In addition, the tumor bur-

den reduction achieved with RT may have enhanced ICI effi-

cacy. It is known that the larger the tumor size, the less effec-

tive the ICI treatment and the poorer the prognosis.11

In conclusion, we report successful tumor control of HCC 

with a combination of RT to PVTT with AteBeva in patients 

with advanced-stage HCC. Massive PVTT (Vp4) showed 

CR, and the non-irradiated tumor was also well controlled. 

While the current guidelines for BCLC stage C HCC are 

mainly focused on systemic therapy, this case demonstrates 

the importance of adding RT to combination immunothera-

py to reduce the tumor burden. However, further studies are 

needed to determine whether adding RT is more advanta-

geous than systemic immunotherapy alone.
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