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Abstract
Introduction: Atezolizumab-bevacizumab is the new stan-
dard of care for first-line treatment of advanced hepatocel-
lular carcinoma (HCC). However, the optimal sequence of 
therapy after disease progression on atezolizumab-bevaci-
zumab is unclear. Methods: This multinational, multicenter, 
and retrospective study assessed clinical outcomes of pa-
tients with advanced HCC who received subsequent system-
ic therapy after progression on atezolizumab-bevacizumab 
between July 2016 and April 2019. Results: Among 71 pa-
tients treated with atezolizumab-bevacizumab, a total of 49 
patients who received subsequent systemic therapy were 

included in this analysis; the median age was 60 years (range, 
37–80) and 73.5% were male. All patients were classified as 
Child-Pugh A and Barcelona-Clinic Liver Cancer stage C. Mul-
tikinase inhibitors (MKIs), including sorafenib (n = 29), lenva-
tinib (n = 19), and cabozantinib (n = 1), were used as second-
line therapy for all patients. The objective response rate and 
disease control rate were 6.1 and 63.3%, respectively, in all 
patients. With a median follow-up duration of 11.0 months, 
median progression-free survival (PFS) and overall survival 
(OS) were 3.4 months (95% confidence interval [CI] 1.8–4.9) 
and 14.7 months (95% CI 8.1–21.2) in all patients. Median PFS 
with lenvatinib was significantly longer than that with 
sorafenib (6.1 vs. 2.5 months; p = 0.004), although there was 
no significant difference in median OS (16.6 vs. 11.2 months; 
p = 0.347). Treatment-related adverse events (TRAEs) of any 
grade and grade 3 occurred in 42 (85.7) and 8 (16.3%) of pa-
tients. Common TRAEs included hand-foot syndrome (n = 
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26, 53.1%), fatigue (n = 14, 28.6%), hypertension (n = 14, 
28.6%), and diarrhea (n = 12, 24.5%). Conclusion: Second-
line treatment with MKIs, mostly sorafenib and lenvatinib, 
showed comparable efficacy and manageable toxicities in 
patients with advanced HCC after disease progression on at-
ezolizumab-bevacizumab. © 2021 The Author(s)

Published by S. Karger AG, Basel

Introduction

Hepatocellular carcinoma (HCC) is the most common 
type of primary liver cancer; HCC comprises 75–85% of 
primary liver cancers and is the fourth most common 
cause of cancer-related deaths worldwide [1]. Asia has 
one of the highest incidence rates of HCC in the world. 
Chronic infection with hepatitis B virus and hepatitis C 
virus is the major etiologies of HCC.

Systemic therapy is the mainstay of management for pa-
tients with intermediate stage disease who are refractory or 
unsuitable for transarterial chemoembolization and for 
patients with advanced-stage HCC. For >10 years, sorafenib 
was the only agent that demonstrated a survival benefit 
over placebo and was the only available first-line systemic 
therapy [2] till lenvatinib was approved in 2018 based on 
the demonstration of noninferiority of overall survival 
(OS) compared to sorafenib [3]. These multikinase inhibi-
tors (MKIs) are recommended as standard first-line ther-
apy for unresectable HCC (uHCC). Other MKIs, including 
regorafenib and cabozantinib, and the anti-Vascular En-
dothelial Growth Factor Receptor (VEGFR)-2 antibody, 
ramucirumab, have demonstrated survival benefits for pa-
tients who failed on first-line sorafenib [4–6].

Immune checkpoint inhibitors (ICIs) have been wide-
ly investigated for use in uHCC. The anti-PD-1 antibod-
ies, nivolumab and pembrolizumab, showed encouraging 
results in phase 1/2 trials and were granted accelerated 
approved by US FDA, but failed to meet primary end-
points subsequently in phase 3 trials [7, 8]. The combina-
tion of atezolizumab, an PD-L1 inhibitor, with the anti-
VEGF antibody, bevacizumab, was investigated as first-
line therapy for uHCC in the phase 3 IMbrave150 trial, 
based on the promising results of a phase 1b study [9, 10]. 
In this trial, atezolizumab-bevacizumab combination 
therapy significantly improved median OS (not reached 
vs. 13.2 months; hazard ratio 0.58, p < 0.001), median PFS 
per Response Evaluation Criteria in Solid Tumors (RE-
CIST) version 1.1 (6.8 vs. 4.3 months; HR 0.59, p < 0.001), 
and overall response rates (ORR) per RECIST v1.1 (27 vs. 
12%, p < 0.001) compared to sorafenib. Furthermore, pa-

tients on atezolizumab-bevacizumab also had improved 
quality of life and functioning, compared to patients re-
ceiving sorafenib [10]. Atezolizumab-bevacizumab is the 
first therapy with a significant OS benefit over sorafenib 
and was approved by the US FDA in May 2020 as the first-
line therapy for patients with uHCC.

With the emergence of atezolizumab-bevacizumab as 
a first-line treatment, the treatment landscape for uHCC 
has changed, and one of the pressing challenges is the se-
lection of the optimal sequence of regimens after disease 
progression on first-line atezolizumab-bevacizumab. Al-
though previously approved agents are available in daily 
practice, it is unknown if their efficacy and safety profiles 
are different from that reported in the pivotal phase III 
trials that led to their approval. Herein, we performed a 
multinational, multicenter, retrospective analysis of sub-
sequent therapy in patients with uHCC after disease pro-
gression on atezolizumab-bevacizumab.

Materials and Methods

Patients
This retrospective analysis included patients with unresectable 

HCC, who were diagnosed using a pathologic or noninvasive assess-
ment, according to the American Association for the Study of Liver 
Diseases criteria, and treated with systemic therapy after disease pro-
gression on atezolizumab-bevacizumab. Patients were treated at the 
Asan Medical Center (Seoul, Korea), the Prince of Wales Hospital 
(Hong Kong), and the National Cancer Center (Singapore). Clinical 
data regarding baseline patient characteristics, treatment history, tu-
mor response, and survival outcomes were retrospectively obtained 
by reviewing medical records. This study was approved by the Insti-
tutional Review Board of each participating center (Asan Medical 
Center [IRB No. 2020-1214], Prince of Wales Hospital [IRB No. 
2019-219], and National Cancer Center [IRB No. 2018-3046]) and 
was performed in accordance with the ethical standards of the insti-
tutional research committee and the latest Declaration of Helsinki.

Treatment
All study patients were previously treated with a combination 

of atezolizumab and bevacizumab. The atezolizumab-bevacizum-
ab combination therapy was administered either as part of the 
study treatment in the phase 1 GO30140 [9] and phase 3 IMBrave 
150 trials [10] or given off-trial in the daily practice setting. As arm 
F of the phase 1 GO30140 trial allowed crossover to atezolizumab-
bevacizumab combination therapy after progression on atezoli-
zumab monotherapy, the current study also included patients who 
received atezolizumab monotherapy followed by the atezolizum-
ab-bevacizumab combination therapy. As described in prior trials 
[9, 10], atezolizumab 1,200 mg plus bevacizumab 15 mg/kg were 
administered intravenously every 3 weeks.

After tumor progression on atezolizumab-bevacizumab as de-
fined by RECIST v1.1, subsequent systemic therapy was adminis-
tered at the discretion of the attending physicians. The dosing 
schedule of each agent followed the standard dosing regimens de-
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scribed in the pivotal phase 3 trials. Treatment continued until 
disease progression or unacceptable toxicity.

Evaluation
Tumor response was assessed every 6–8 weeks or whenever 

there was suspicion of disease progression using multiphase com-
puted tomography scan and/or MRI. Tumor response was deter-
mined according to the RECIST v1.1. Adverse events were evalu-
ated according to the National Cancer Institute Common Termi-
nology Criteria for adverse events, version 5.0.

Statistical Analysis
Categorical and quantitative data were compared using the χ2 

or Fisher’s exact tests and Mann-Whitney U-test, respectively. The 
ORR and disease control rate (DCR) were assessed using RECIST 
v1.1. PFS was calculated from the date of initiation of second-line 
treatment to the date of disease progression or death from any 
cause, whichever came first. OS was calculated from the date of 
initiation of second-line treatment to the date of death from any 
cause. Survival curves were estimated using the Kaplan-Meier 
method and compared by the log-rank test. A p value of <0.05 was 
considered statistically significant. The Statistical Package for the 
Social Sciences version 22.0 (IBM, Armonk, NY, USA) was used 
for all statistical analyses.

Results

Patients
During the study period, 71 patients received atezoli-

zumab-bevacizumab at 3 institutions and 5 patients were 
still under atezolizumab-bevacizumab treatment. Among 
them, 63 patients discontinued atezolizumab-bevaci-
zumab due to the radiological progression according to 
the RECIST v1.1, while other 3 patients stopped treat-
ment because of the reasons other than tumor progres-
sion (Fig. 1). A total of 49 patients (74.2%) received sub-
sequent therapy after failure of atezolizumab-bevacizum-
ab and were included in this analysis. Table  1 
summarizes the baseline characteristics of the study pa-
tients. All patients received MKIs, including sorafenib  
(n = 29, 59.2%), lenvatinib (n = 19, 38.8%), or cabozan-
tinib (n = 1, 2.0%). Median patient age was 60 (range, 
37–80) and 73.5% of patients were male. All patients had 
Child-Pugh A liver function and Barcelona-Clinic Liver 
Cancer stage C. Most patients (n = 41, 83.7%) had hepa-

Unresectable or metastatic HCC treated with atezolizumab-bevacizumab (n = 71)

Discontinuation of atezolizumab-bevacizumab (n = 66)

Ongoing treatment (n = 5)

No tumor progression (n = 3)
• Pneumonia (n = 1)
• Aggravation of liver cirrhosis

(n = 1)
• Meningitis, not related to

atezolizumab-bevacizumab
(n = 1)

No subsequent systemic 
treatment (n = 14)
• Clinical deterioration (n = 9)
• Lost to follow-up (n = 4)
• Observation after

metastasectomy (n = 1)

Tumor progression according
to the RECIST v1.1 (n = 63)

2nd-line multikinase inhibitors
(n = 49)

Lenvatinib (n = 19)Sorafenib (n = 29) Cabozantinib (n = 1)

No subsequent systemic
treatment (n = 3)
• Clinical deterioration (n = 2)
• Observation (n = 1)

Fig. 1. Patient flow. HCC, hepatocellular carcinoma; RECIST v1.1, Response Evaluation Criteria in Solid Tumors 
version 1.1.
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titis B virus as an etiology of HCC. The median duration 
of prior atezolizumab-bevacizumab was 3.5 months 
(range, 0.7–27.5) and 6 (12.2%) patients received atezoli-
zumab-bevacizumab combination following progression 
on atezolizumab monotherapy. The patient group receiv-
ing sorafenib had a higher proportion of males (86.2 vs. 
52.6%, p = 0.019), a higher number of metastatic lymph 
nodes (48.3 vs. 0.0%, p < 0.001), an increased prior treat-
ment history of transarterial chemoembolization (72.4 vs. 
36.8%, p = 0.019) compared to the patient group receiving 
lenvatinib. The median duration of prior atezolizumab-

bevacizumab treatment was shorter in the patient group 
receiving lenvatinib (2.0 [range, 0.7–8.0] vs. 4.9 months 
[range, 1.5–27.5], p < 0.001) compared to the patient 
group receiving sorafenib. There were no other signifi-
cant differences in baseline characteristics between the 
groups.

Efficacy of Second-Line Multikinase Inhibitors
Tumor responses to second-line MKIs are summa-

rized in Table 2. Overall, partial response (PR), stable dis-
ease (SD), and progressive disease (PD) occurred in 3 

Table 1. Patient baseline characteristics

Total patients
(n = 49)

Sorafenib
(n = 29)

Lenvatinib
(n = 19)

Median age (range), years 60 (37–80) 59 (41–80) 65 (37–80)
Sex

Male 36 (73.5) 25 (86.2) 10 (52.6)†

Female 13 (26.5) 4 (13.8) 9 (47.4)
ECOG PS

0 11 (22.4) 5 (17.2) 6 (31.6)
1 38 (77.6) 24 (82.8) 13 (68.4)

Child-Pugh Score A 49 (100) 29 (100) 19 (100)
5 31 (63.3) 17 (58.6) 14 (73.7)
6 18 (36.7) 12 (41.4) 5 (26.3)

BCLC stage C 49 (100) 29 (100) 19 (100)
Etiology

Hepatitis B 41 (83.7) 25 (86.2) 15 (78.9)
Hepatitis C 3 (6.1) 3 (10.3) 0 (0)
NASH 1 (2.0) 0 (0) 1 (5.3)
Unknown 4 (8.2) 1 (3.4) 3 (15.8)

α-Fetoprotein at baseline ≥400 ng/mL 15 (31.2) 9 (31) 6 (33.3)
Present macrovascular invasion 19 (38.8) 9 (31) 9 (47.4)
Site of extrahepatic metastasis

Lung 27 (55.1) 19 (65.5) 8 (42.1)
Lymph node 15 (30.6) 14 (48.3) 0 (0)†

Peritoneum 7 (14.3) 3 (10.3) 4 (21.1)
Bone 10 (20.4) 6 (20.7) 3 (15.8)

Prior therapy
TACE 29 (59.2) 21 (72.4) 7 (36.8)†

Radiotherapy 7 (14.3) 4 (13.8) 3 (15.8)
Surgery 30 (61.2) 17 (58.6) 12 (63.2)

Duration of prior atezolizumab-bevacizumab, median (range), months 3.5 (0.7–27.5) 4.9 (1.5–27.5) 2.0 (0.7–8.0)†

Atezolizumab plus bevacizumab 43 (87.8) 26 (89.7) 16 (84.2)
Atezolizumab monotherapy followed by atezolizumab plus bevacizumab 6 (12.2) 3 (10.3) 3 (15.8)

Type of MKIs
Sorafenib 29 (59.2) 29 (100) –
Lenvatinib 19 (38.8) – 19 (100)
Cabozantinib 1 (2.0) – –

Values denote n (%) unless specified otherwise. ECOG PS, Eastern Cooperative Oncology Group performance status; BCLC, 
Barcelona Clinic Liver Cancer; TACE, transarterial chemoembolization; NASH, nonalcoholic steatohepatitis; MKI, multikinase inhibitor. 
† Significant p value (<0.05) using χ2 or Fisher exact tests and Mann-Whitney test comparing sorafenib and lenvatinib groups.
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(6.1%), 28 (57.1%), and 14 (28.6%) patients, respectively, 
while there were no patients who achieved a complete re-
sponse. All 3 patients who achieved PR had received len-
vatinib. The ORR was 6.1% overall and tended to be high-
er in patients treated with lenvatinib than patients treated 
with sorafenib (15.8 vs. 0%, p = 0.06). The DCR was 63.3% 
overall and there was no significant difference in DCR 
between the 2 groups (62.1 vs. 63.2%, p = 1.000). At a me-
dian follow-up duration of 11.0 months (95% confidence 
interval [CI] 4.7–17.3), median PFS and OS were 3.4 (95% 
CI 1.8–4.9) and 14.7 months (95% CI 8.1–21.2) overall 
(Fig. 2). The median PFS in the lenvatinib-treated group 
was significantly longer than that in the sorafenib-treated 
group (median PFS, 6.1 months [95% CI, 1.6–10.5] vs. 2.5 
months [95% CI, 1.3–3.8]; p = 0.004). However, median 
OS did not differ between the lenvatinib and sorafenib 
groups (median OS, 16.6 months [95% CI, 3.6–29.6] vs. 
11.2 months [95% CI, 2.7–19.6]; p = 0.347) (Fig. 3).

Safety Profiles
Treatment-related adverse events (TRAEs) are shown 

in Table  3. TRAEs of any grade were observed in 42 
(85.7%) patients. The common TRAEs of any grade in-
cluded hand-foot syndrome (HFS) (n = 26, 53.1%), fatigue 
(n = 14, 28.6%), hypertension (n = 14, 28.6%), diarrhea  
(n = 12, 24.5%), elevated aspartate or alanine aminotrans-
ferase (n = 12, 24.5%), and thrombocytopenia (n = 10, 
20.4%). Patients with sorafenib had significantly more 
HFS than those with lenvatinib (69.0 vs. 26.3%, p = 0.004), 
while patients with lenvatinib seemed to have more fa-
tigue and hypertension than those with sorafenib (fatigue; 
42.1 vs. 17.2%, p = 0.058 and hypertension; 42.1 vs. 17.2%, 

p = 0.058). One patient treated with cabozantinib had 
grade 3 HFS; grade 2 diarrhea, fatigue, and thrombocyto-
penia; and grade 1 hypertension, anorexia, and anemia. 
Grade 3 TRAEs occurred in 8 (16.3%) patients. The most 
common grade 3 TRAE was HFS (n = 4, 8.2%) in both 
sorafenib (n = 3) and cabozantinib (n = 1) patients. There 
were no grade 4 TRAEs or treatment-related deaths.

Subsequent Treatment
Disease progression defined by RECIST v1.1 occurred 

in 36 patients (73.5%). Among these patients, 28 (77.8%) 
received subsequent systemic therapy (Table 4). The most 
commonly used agent was regorafenib (n = 16, 57.1%), 

Table 2. Response to MKIs according to the Response Evaluation 
Criteria in Solid Tumors (RECIST) version 1.1

Total
(n = 49)a

Sorafenib
(n = 29)

Lenvatinib
(n = 19)

p 
value

PR 3 (6.1) 0 (0) 3 (15.8)
SD 28 (57.1) 18 (62.1) 9 (47.4)
PD 14 (28.6) 8 (27.6) 6 (31.6)
NEb 4 (8.2) 3 (10.3) 1 (5.3)
ORR 3 (6.1) 0 (0) 3 (15.8) 0.062
DCR 31 (63.3) 18 (62.1) 12 (63.2) 1.000

Values denote n (%). PR, partial response; SD, stable disease; 
PD, progressive disease; NE, not evaluable; ORR, objective 
response rate; DCR, disease control rate; MKI, multikinase 
inhibitor. a One patient treated with cabozantinib achieved stable 
disease. b NE: not evaluable d/t loss to follow-up (n = 3) and too 
short duration of follow-up to evaluate response (n = 1).
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Fig. 2. The Kaplan-Meier curves of (a) PFS and (b) OS. PFS, progression-free survival; OS, overall survival.
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followed by sorafenib (n = 8, 28.6%), nivolumab (n = 2, 
7.1%), lenvatinib (n = 1, 3.6%), and ramucirumab (n = 1, 
3.6%). There was no significant difference between 
sorafenib and lenvatinib groups in terms of the propor-
tion of patients who received further lines of systemic 
therapy (78.3 vs. 75.0%, p = 0.827). Most patients who 
progressed on sorafenib received regorafenib (n = 16, 
88.9%), while most patients who progressed on lenvatinib 
received sorafenib (n = 7, 77.8%). One patient treated 
with cabozantinib subsequently received prior sorafenib.

Discussion

In the current study, efficacy and safety of subsequent 
systemic therapy were evaluated in patients who pro-
gressed on first-line atezolizumab-bevacizumab. Combi-
nation therapy with atezolizumab-bevacizumab, which 
exhibited superior clinical outcomes compared to 
sorafenib, is the new standard therapy for patients with 
advanced HCC. All patients in this study received sec-
ond-line MKI therapy, including sorafenib, lenvatinib, 
and cabozantinib, resulting in an ORR of 6.1% per RE-
CIST v1.1. The median PFS was 3.4 months, and the me-
dian OS was 14.7 months. The median PFS for treatment 
with regorafenib and cabozantinib after failure of first-
line sorafenib was 3–5 months, and the median OS was 
approximately 10 months [4, 5, 11]. Thus, our data indi-
cate that subsequent MKI treatment may provide clini-
cally meaningful efficacy in uHCC patients after progres-
sion on atezolizumab-bevacizumab.

In this study population, sorafenib (59.2%) and lenva-
tinib (38.8%), the agents previously approved as first-line 
therapy, were most frequently used as second-line thera-
py after failure of atezolizumab-bevacizumab. Efficacy 
outcomes of sorafenib and lenvatinib in this study were 
in line with the results of these agents in the prospective 
and real-world data as first-line therapy [3, 11, 12]. While 
DCR was similar between patients treated with sorafenib 
and lenvatinib (62.1 vs. 63.2%), all patients who achieved 
PR were treated with lenvatinib and ORR per RECIST 
v1.1 tended to be higher with lenvatinib (15.8%) com-
pared to sorafenib (0%). In addition, the median PFS was 
significantly better in patients treated with lenvatinib 
compared to those treated with sorafenib (6.1 vs. 2.5 
months). However, the median OS did not differ between 
patients treated with lenvatinib and sorafenib. There were 
no differences in terms of subsequent therapy after pro-
gression on these agents. These findings (i.e., better ORR 
and PFS but similar OS) are similar to the results of the 
REFLECT trial in the first-line setting [3]. However, the 
results should be interpreted cautiously, as our findings 
are based on a small sample size with a retrospective de-
sign and there were imbalances in patient characteristics 
between the 2 groups.

The safety profiles of sorafenib and lenvatinib admin-
istered after first-line atezolizumab-bevacizumab were 
comparable to those reported in the previous phase III 
trials, in which these drugs were used as first-line thera-
pies [3, 11]. There was concern about potential unexpect-
ed toxicities, as a prior study suggested a prolonged re-
sidual immune response even after discontinuation of 
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ICIs [13]. However, there were no new safety concerns 
observed with the use of sorafenib or lenvatinib in the 
second-line setting after progression on ICIs, and the ad-
verse events were mostly manageable with appropriate 
supportive care.

Effective therapeutic sequences are needed in the era 
of new standard first-line atezolizumab-bevacizumab 
therapy as the median PFS with atezolizumab-bevaci-
zumab was 6.8 months, and the best response was PD in 
19.6% of patients in the IMBrave150 trial [10]. Although 

the duration of prior atezolizumab-bevacizumab was a 
median of 3.5 months in our study population, which was 
less than that shown in the IMBrave150 trial, reflecting 
the aggressive tumor nature, second-line MKIs showed a 
median PFS of 3.4 months and a median OS of 14.7 
months. This relatively prolonged OS after progression 
on first-line therapy reinforces the importance of effec-
tive subsequent therapy. In our study, third-line systemic 
therapy using previously approved agents were adminis-
tered in 77.8% of patients.

Currently, many combination regimens are under in-
vestigation as the first-line therapy for uHCC in random-
ized phase III trials [14]. In the near future, multiple com-
bination regimens, including ICIs plus various types of 
targeted agents or combinations using different ICIs 
might become first-line therapy for the management of 
uHCC patients. The concept of continuum of care should 
be applied in the management of uHCC and planning an 
effective therapeutic sequence strategy from the begin-
ning of systemic therapy is important. While there is no 
established biomarker for the selection of specific agents 
in uHCC, except ramucirumab, further real-world data 
and post hoc analyses may help guide physicians prior to 
the emergence of prospective data.

To the best of our knowledge, this is the first report in-
vestigating the subsequent therapy after progression on 
atezolizumab-bevacizumab in uHCC patients. However, 
our study has several caveats, including small sample size 
and a retrospective design. Multivariate analysis for a 
prognostic factor analysis could not be done because of 

Table 3. TRASEs

Total
(n = 49)a

Sorafenib
(n = 29)

Lenvatinib
(n = 19)

HFS
Any grade 26 (53.1) 20 (69.0) 5 (26.3)†

Grade 3 4 (8.2) 3 (10.3) 0
Diarrhea

Any grade 12 (24.5) 6 (20.7) 5 (26.3)
Grade 3 0 0 0

Hypertension
Any grade 14 (28.6) 5 (17.2) 8 (42.1)
Grade 3 2 (4.1) 2 (6.9) 0

Fatigue
Any grade 14 (28.6) 5 (17.2) 8 (42.1)
Grade 3 1 (2.0) 1 (3.4) 0

Anorexia
Any grade 7 (14.3) 2 (6.9) 4 (21.1)
Grade 3 1 (2.0) 1 (3.4) 0

Dysphonia
Any grade 4 (8.2) 4 (13.8) 0
Grade 3 0 0 0

Skin rash
Any grade 3 (6.1) 3 (10.3) 0
Grade 3 0 0 0

Anemia
Any grade 4 (8.2) 1 (3.4) 2 (10.5)
Grade 3 0 0 0

Thrombocytopenia
Any grade 10 (20.4) 6 (20.7) 3 (15.8)
Grade 3 1 (2.0) 1 (3.4) 0

Elevated aspartate or alanine aminotransferase
Any grade 12 (24.5) 10 (34.5) 2 (10.5)
Grade 3 0 0 0

Hyperbilirubinemia
Any grade 6 (12.2) 4 (13.8) 2 (10.5)
Grade 3 0 0 0

Values denote n (%). † Significant p value (<0.05) using χ2 or 
Fisher exact tests comparing sorafenib and lenvatinib groups. 
a One patient treated with cabozantinib had grade 3 HFS; grade 2 
diarrhea, fatigue, and thrombocytopenia; and grade 1 hypertension, 
anorexia, and anemia. TRASE, treatment-related adverse event; 
HFS, hand-foot syndrome.

Table 4. Subsequent treatment after failure of second-line MKIs

Total
(n = 36)

Sorafenib
(n = 23)

Lenvatinib
(n = 12)

Subsequent
treatment (yes) 28 (77.8)a 18 (78.3) 9 (75)

(n = 28, 100%) (n = 18, 100%) (n = 9, 100%)

Regorafenib 16 (57.1) 16b (88.9) –
Sorafenib 8 (28.6) – 7c (77.8)
Nivolumab 2 (7.1) 1 (5.6) 1 (11.1)
Lenvatinib 1 (3.6) 1 (5.6) –
Ramucirumab 1 (3.6) 1 (11.1)

Values denote n (%). a One patient treated with cabozantinib 
received subsequent sorafenib. b Among 16 patients, nivolumab  
(n = 6), lenvatinib (n = 1), and cabozantinib (n = 1) were used as 
further treatment. c Among 7 patients, nivolumab (n = 2) was used 
as further treatment.
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insufficient statistical power caused by the small number 
of patients. Moreover, our study could not analyze the 
clinical outcomes of other possible second-line treatments 
such as regorafenib, cabozantinib, and ramucirumab, as 
all but 1 patient received sorafenib or lenvatinib.

Conclusion

Second-line treatment with sorafenib and lenvatinib 
after progression on atezolizumab-bevacizumab was as 
effective as the effects of these MKIs in the pivotal phase 
3 trials. Further investigation to determine the optimal 
sequence of therapy after failure of atezolizumab-bevaci-
zumab is warranted.
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