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Abstract

Case Report

Introduction

Hepatocellular carcinoma is the most common form of 
primary liver cancer, and liver cancer including intrahepatic 
cholangiocarcinoma was the second most common cause 
of cancer death in 2020 in Taiwan according to the Taiwan 
Ministry of Health and Welfare. The most common risk factors 
are hepatitis B virus, hepatitis C virus, and alcohol.[1] With 
the rapid development of antiviral treatments, vaccination, 
and safe blood transfusion, the incidence of hepatocellular 
carcinoma is declining gradually; however, many patients 
still have advanced or metastatic disease which is ineligible 
for curative therapies at diagnosis. Systemic therapies 

for hepatocellular carcinoma include tyrosine kinase 
inhibitors  (TKIs) and immune checkpoint inhibitors. In 
2008, sorafenib was shown to be effective for the treatment 
of advanced hepatocellular carcinoma, with a median overall 
survival  (OS) of 10.7  months and time to progression of 
4.1  months.[2] In 2020, the combination of atezolizumab 
and bevacizumab was shown to result in better OS and 
progression‑free survival  (PFS) than sorafenib.[3] Recently, 

Sorafenib was approved for the treatment of hepatocellular carcinoma more than 10 years ago; however, the efficacy is limited. The IMbrave150 
trial demonstrated better overall survival and progression‑free survival with atezolizumab plus bevacizumab combination therapy compared 
to sorafenib, and so it has become the choice of first‑line treatment. However, the optimal choice of subsequent therapy after atezolizumab 
plus bevacizumab is unknown. We present a case with advanced hepatocellular carcinoma who achieved a complete response for more than 
2 years under sorafenib treatment after progression with atezolizumab and bevacizumab combination therapy.
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some studies have reported the potential benefits of TKIs 
in patients who failed prior immune checkpoint inhibitor 
treatment.[4,5] Herein, we report the efficacy of sorafenib in 
a patient who failed prior treatment with a combination of 
atezolizumab and bevacizumab.

Case Report

A 70‑year‑old man had a past medical history of chronic 
hepatitis B virus infection and hepatocellular carcinoma 
since 2011. The initial TNM stage was cT1N0M0, and the 
Barcelona Clinic Liver Cancer stage was A. Hepatectomy 
was performed, and local recurrence was noted 2  years 
later. Transcatheter arterial chemoembolization and 
radiofrequency ablation were performed from 2013 to 
2018. An alpha‑fetoprotein level of 22.4  ng/mL was 
found in January 2018  [Figure  1], and recurrence with 
lung metastasis was confirmed by biopsy  [Figure  2a]. He 
was enrolled in a clinical trial and received 1200  mg of 
atezolizumab plus 15 mg/kg body weight of bevacizumab 
intravenously every 3  weeks from May 2018. During 
the treatment, his alpha‑fetoprotein level fluctuated but 
did not decline  [Figure  1]. The first follow‑up computed 
tomography (CT) scan revealed stable disease according to 
the RECIST  1.1 criteria and Immune‑modified RECIST 
criteria. However, there was a progressive disease that CT 
scan showed enlarged pulmonary metastasis in the right 
upper lung in April 2019 [Figure 2b], and so atezolizumab 
and bevacizumab were discontinued.

Video‑assisted thoracoscopic surgery wedge resection of the 
right upper lung was performed for the metastatic lung lesion, 
and sorafenib was prescribed 2 weeks after the operation. The 
initial dose was 400 mg twice daily and tapered gradually to 
200 mg daily due to grade 3 hand–foot skin reactions. His 
alpha‑fetoprotein level returned to the normal range [Figure 1], 
and serial follow‑up CT scans showed no evidence of 
lesions [Figure 2c]. He achieved complete response for more 
than 2 years under sorafenib alone.

Discussion

In the IMbrave150 trial, first‑line atezolizumab combined with 
bevacizumab showed better OS and PFS than sorafenib in 
patients with unresectable hepatocellular carcinoma.[3] However, 
the optimal subsequent choice of therapy after failure of 
atezolizumab‑bevacizumab combined therapy is unknown, and 
several ongoing studies are investigating this clinical problem. 
Some case reports have revealed better than expected efficacy 
with TKIs after progression with immune checkpoint inhibitors 
in hepatocellular carcinoma[4,5] and renal cell carcinoma.[6]

A post hoc analysis of 14 patients in the CELESTIAL study 
who received cabozantinib as third‑line treatment following 
immune checkpoint inhibitor treatment showed a median OS 
of 7.9 months.[7] According to a meeting, abstract presented 
at Gastrointestinal Cancers Symposium, 30  patients with 
unresectable or advanced hepatocellular carcinoma who 
received TKIs (11 lenvatinib, 10 sorafenib, 6 regorafenib, and 3 
axitinib) after immune checkpoint inhibitors had a median OS 
from the index TKI (TKI postimmunotherapy) of 602 days.[4] 
In addition, Aoki et  al. presented the first real‑world data 
analysis of lenvatinib efficacy for unresectable hepatocellular 
carcinoma after failure of PD‑1/PD‑L1 blockade, and it showed 
high antitumor activity and good survival benefit. The median 
PFS was 10 months, the median OS was 15.8 months, the 
objective response rate was 55.6%, and the disease control 
rate was 86.1%.[5] The median OS with the first‑line treatment 
was 29.8  months, which was longer than with first‑line 
lenvatinib (13.6 months).

According to the phase III STORM trial, treatment with 
sorafenib after curative resection or ablation of hepatocellular 
carcinoma did not improve recurrence‑free survival compared 
with placebo.[8] Several studies have shown the benefit of 
adjuvant sorafenib in patients with hepatocellular carcinoma 
and microvascular invasion.[9‑11] However, these studies did 
not include extrahepatic metastatic hepatocellular carcinoma, 
and the outcome of pulmonary metastasectomy with adjuvant 
sorafenib therapy has not been studied. The adjuvant setting 
of sorafenib is therefore still controversial.

In our patient, combined therapy with atezolizumab and 
bevacizumab showed only stable disease which persisted 
for <1 year. After resection of the lung metastasis, we started 

Figure 1: The alpha‑fetoprotein level of the patient progressively increased 
during combination therapy with atezolizumab‑bevacizumab (blue area), 
and then dropped to the normal range after resection of the lung metastasis 
and starting sorafenib (green area)

Figure 2: (a) A pulmonary nodule about 1.7 cm in size in the RUL. (b) The 
pulmonary nodule enlarged despite 11 months of combination therapy 
with atezolizumab plus bevacizumab.  (c) No definite lung metastasis 
was identified after surgery under sorafenib for more than 2 years. RUL:  
right upper lobe

cba
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sorafenib as subsequent therapy. The patient is still alive 
with a complete response for more than 2 years, which is 
much longer than that reported in clinical trials of first‑line 
sorafenib (10.7 months).[12]

Angiogenic factors such as vascular endothelial growth 
factor (VEGF) are considered to have an immunosuppressive 
effect, and various mechanisms have been proposed, such as 
inhibition of dendritic cell maturation,[13] and inhibition of the 
differentiation of hematopoietic progenitor cells.[14] Sorafenib 
has been shown to reverse the effects of VEGF and restore 
immunity.[15] The immunomodulatory effects of sorafenib have 
also been reported, such as the reduction and function suppression 
of regulatory T‑cells,[16,17] macrophage modulation,[18,19] and 
myeloid‑derived suppressor cell suppression.[20] Osa et  al. 
reported sustained binding of nivolumab to PD‑1 for more than 
20 weeks after the last infusion.[21] These findings may explain 
why molecule‑targeted agents may be effective when used after 
disease progression on immune checkpoint inhibitors. Some 
serum biomarkers have been studied for their ability to predict 
the outcome of hepatocellular carcinoma patients treated with 
sorafenib, such as insulin‑like growth factor‑1,[22] transforming 
growth factor‑β1,[23] granulocyte colony‑stimulating factor, 
VEGF‑A, and angiopoietin‑2.[24] However, there are currently 
no established biomarkers to predict the efficacy of TKIs 
after immune checkpoint inhibitors in patients with advanced 
hepatocellular carcinoma. Several studies have suggested 
that failure to respond to atezolizumab and bevacizumab 
combination therapy may be due to β‑catenin‑activating 
mutations,[25,26] and that fibroblast growth factor receptor 4 
(FGFR4) expression is higher in these patients. This may also 
explain why TKIs have a good response after the failure of 
immune checkpoint inhibitors. Further prospective studies are 
required to validate the efficacy of TKIs after progression on 
immune checkpoint inhibitors.
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