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Abstract: As is well understood that malignant tumour progression requires additional blood vessels to provide the 
nutrients necessary for growth. Many patients with advanced hepatocellular carcinoma (aHCC) experience disease 
progression after treatment with lenvatinib (Lenva) and immune checkpoint inhibitors (ICIs). Therefore, we designed 
a double-arm retrospective study to evaluate the antitumour activity of additional bevacizumab (Beva, an anti-vas-
cular endothelial growth factor-targeting drug) as a means to reduce the blood vessels needed for tumour growth. 
Compared with the control group, the group that received Beva had prolonged progression-free survival (PFS) and 
a trend toward a benefit for overall survival duration. This study aimed to evaluate the anticancer effect of Beva in 
patients with aHCC who experienced tumour progression after treatment with Lenva+ICIs. From April 2021 to March 
2023, we retrospectively included 20 patients as the experimental group and 21 patients as the control group. The 
patients in the experimental group experienced disease progression after receiving targeted therapy and ICIs, after 
which we added Beva to the treatment. The patients in the control group only received targeted therapy and ICIs. 
The efficacy endpoints were overall survival (OS), progression-free survival (PFS), objective response rate (ORR), 
and disease control rate (DCR), which were evaluated according to RECIST v1.1. Adverse events were assessed 
using NCI-CTCAE v5.0. Ultimately, 20 patients with aHCC in the experimental group of received Beva after disease 
progression, compared with 21 patients in the control group. The median OS was 12.6 mo (95% CI: 6.8-18.7) vs. 
9.3 mo (95% CI: 4.3-14.4), and the median PFS was 6.9 mo (95% CI: 6.4-7.4) vs. 4.1 mo (95% CI: 2.4-5.8). The 
ORR for all patients was 5%, and the DCR for all patients was 70.0%. The median follow-up time for all patients was 
7.5 mo (95% CI: 5.0-10.0). All patients had adverse events, but no fatal adverse events were observed. In conclu-
sion, Bevacizumab is a drug resistant treatment option for patients with advanced hepatocellular carcinoma after 
Lenva+PD-1/PD-L1 treatment.
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Introduction

Hepatocellular carcinoma (HCC) is the most 
common type of primary liver cancer, account-
ing for approximately 90% of all primary liver 
cancers [1]. In China, HCC has risen to the  
second position among all neoplasms [2] and 
exhibits malignant behaviour, including rapid 
metastasis, fast development, and transient 
free-tumour survival [3, 4]. Moreover, more 

than 80% of HCC cases occur in patients with 
hepatitis and liver cirrhosis. For the treatment 
of HCC, only 20% of HCC patients can be treat-
ed with surgical resection, liver transplantation, 
or radiofrequency ablation, while patients with 
advanced HCC cannot be treated with radical 
treatment, and their survival rate is gradually 
declining [5]. Since the multitarget kinase inhib-
itor lenvatinib (Lenva) replaced sorafenib as the 
first-line treatment for patients with unresect-

http://www.ajcr.us


Treatment of aHCC with Beav after the progress of targeted immunotherapy

3583 Am J Cancer Res 2023;13(8):3582-3590

able HCC, it has brought new hope for the over-
all survival (OS) of patients with advanced HCC 
[6]. The use of immune checkpoint inhibitors 
(ICIs) has achieved a relatively high objective 
response rate (ORR) and disease control rate 
(DCR) [7]. However, due to the heterogeneity 
and drug resistance of tumours [8, 9], many 
patients still experience progressive disease 
(PD) after targeted immunotherapy, so it is 
urgent to find a new combination treatment 
after disease progression.

In recent years, China has extensively explored 
the clinical treatment of hepatobiliary tumours 
and proposed an ideal model (stereoscopic 
phase) [10]. HCC is a highly heterogeneous 
tumour. Many therapeutic options have been 
established, such as tyrosine kinase inhibitors 
(TKIs) plus PD-1 inhibitors combined with ste-
reotactic therapy for extrahepatic metastasis, 
which may allow patients with extrahepatic 
metastasis who are not suitable for surgical 
intervention to become suitable for surgical 
treatment [11]. Alternatively, conversion sur-
gery for unresectable HCC may be attempted 
after treatment in the new era of targeted ther-
apy plus ICIs [12].

Lenva is a multitarget receptor tyrosine kinase 
(RTK) inhibitor [13]. In the REFLECT study, 
Lenva was compared head-to-head with sora- 
fenib as first-line treatment for advanced liver 
cancer. The effective ORR was more than twice 
that of sorafenib (24.1% vs. 9.2%), OS was com-
parable between the two drugs (13.6 vs. 12.3 
months), and PFS was significantly better than 
that of sorafenib (7.4 vs. 3.7 months) [6]. 
Moreover, according to the population sub-
group analysis, the OS advantage of using 
Lenva in Chinese patients was more promi- 
nent, with OS times of 15.0 and 10.2 months, 
respectively. It is a kind of targeted drug suit-
able for the treatment of Chinese HCC pa- 
tients. PD-1 and PD-L1 are type I transmem-
brane proteins [14]. The ligands of PD-1 include 
PD-L1 and PD-L2. PD-1 can inhibit the activity 
of T lymphocytes, induce antigen tolerance, 
and promote the apoptosis of T lymphocytes, 
thus inhibiting or terminating the immune 
response and preventing autoimmune diseas-
es. Therefore, the application of specific mono-
clonal antibodies to block the binding of PD-1 
and PD-L1 can enhance the proliferation and 
killing function of T lymphocytes and exert an 

antitumour effect [15]. Antiangiogenic targeted 
therapy can act on different links of the tumour 
immune cycle, normalize tumour vasculature 
and increase T-cell infiltration in tumour cells. 
Inhibition of immunosuppressive cell activity 
can reprogram the tumour microenvironment 
from an immunosuppressive state to an im- 
mune-activated state to provide a suitable 
tumour microenvironment for immunotherapy, 
and combination treatment with immunothera-
py can synergistically enhance the antitumour 
effect [16].

Bevacizumab (Beva) is a human monoclonal 
antibody IgG1 produced by recombinant DNA 
technology [17, 18]. In the IMbrave150 study, 
atezolizumab plus Beva (T+A) combination ther-
apy significantly extended OS and PFS and 
directly improved the 12-month survival rate to 
67.2% in patients with advanced liver cancer 
compared with sorafenib alone, which had a 
54.6% survival rate [19, 20]. This shows that 
the use of Beva can enhance the effect of 
immunotherapy, prolong the survival time of 
patients, and reduce drug resistance after 
treatment.

Material and methods

Research design

This was a single-centre, dual-arm retrospec-
tive real-world study. All patients were admitted 
to the Peking Union Liver Surgery Department 
and were regularly followed up by our team. 
Since this was a retrospective study, all pa- 
tients without informed consent were exempt-
ed from informed consent by the ethics com-
mittee of Peking Union Medical College Hos- 
pital (PUMCH). This study complied with the 
Declaration of Helsinki and was approved by 
the abovementioned ethics committee.

Study participants

From April 2021 to March 2023, a total of 20 
patients were included in the experimental 
group, while 21 patients were included in the 
control group. The patient screening process is 
shown in Figure 1.

First-line treatment

Based on the data on sorafenib in the SHARP 
and Oriental studies [21], 3 patients chose to 
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Figure 1. Research workflow.

receive sorafenib as first-line treatment, and 17 
patients chose to receive Lenva because of the 
promising data from the REFLECT study [6]. All 
21 patients in the control group were treated 
with Lenva as first-line treatment.

Second-line treatment

Due to the development of resistance to 
sorafenib and Lenva monotherapy over time, 
which results in PD, we added PD-1/PD-L1-
targeting agents as second-line treatment. In 
total, 16 patients in the experimental group 
received PD-1-targeting therapy, and 4 pa- 
tients received PD-L1-targeting therapy due to 
positive genetic testing. In the control group, 
18 patients received PD-1-targeting therapy, 
and 3 patients received PD-L1-targeting thera-
py due to positive genetic testing.

Third-line treatment

Since the data of Lenva were better than those 
of sorafenib, 6 we replaced sorafenib with 

Lenva for three patients in the experimental 
group. All of these patients developed disease 
progression after treatment with Lenva+PD-1/
PD-L1-targeting therapy. The RECIST v1.1 crite-
ria were used to rigidly evaluate disease pro-
gression [22], and we added Beva as a third-
line treatment to the existing regimen. Every 
three weeks, 15 mg/kg was administered via 
intravenous infusion. The control group of 
patients received best supportive treatment.

Endpoints and follow-up

In order to ensure the reliability of the data, the 
study team conducted regular follow-up evalua-
tions of the enrolled patients every two cycles 
(41 days). The primary endpoint was overall sur-
vival (OS, defined as the time between the start 
of Beva treatment and death). Secondary end-
points were progression-free survival (PFS, 
defined as the time between the start of Beva 
treatment and disease recurrence or progres-
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Table 1. Patient and treatment characteristics

Characteristics Varieties
BEAV Non BEAV P 

valueN=20 N% N=21 N%
Median age 56 [35-67] 58 [35-80]
Gender 0.4021

Male 14 70.0% 18 85.7%
Female 6 30.0% 3 14.3%

Hepatitis virus 0.6381

HBV 15 75.0% 18 85.7%
N 5 25.0% 3 14.3%

AFP (ng/mL) 0.6571

<400 13 65.0% 16 76.2%
≥400 7 35.0% 5 23.8%

Child-Pugh (class) 0.2381

A 13 65.0% 18 85.7%
B 7 35.0% 3 14.3%

Tumor distribution 0.0411

Solitary 7 35.0% 1 4.8%
Multifocal 13 65.0% 20 95.2%

ECOG score 0.9061

0 8 40.0% 7 33.3%

1 12 60.0% 14 66.7%
TNM (stage) 0.0691

IVA 9 45.0% 3 14.3%
IVB 11 55.0% 18 85.7%

Previous therapy First-line treatment
    Sorafenib 3 15.0%
    Lenvatinib 17 85.0% 21 100%
Second-line therapy
    PD-1 (Tirelizumab) 16 80.0% 18 85.7%
    PDL1 (Durvalumab) 4 20.0% 3 14.3%
Third-line treatment
    Bevacizumab 20 100.0% 0 0%

Metastatic site Intrahepatic 8 40.0% 20 95.2%
Lymph nodes 8 40.0% 7 33.3%
Lung 6 30.0% 3 14.3%
Bone 5 25.0% 3 14.3%

Abbreviations: 1χ2 test. HBV, hepatitis B virus; N, no HBV infection; AFP, alpha-
fetoprotein; TNM (stage), American Joint Committee on Cancer-Tumor Node Metastasis 
staging; ECOG score, American Joint Committee on Cancer-Tumor Node Metastasis 
staging.

sion or death), objective response rate (ORR), 
and disease control rate (DCR). Complete res- 
ponse (CR), partial response (PR), or stable  
disease (SD) for six consecutive months or 
more was defined as a clinically beneficial 
response (CBR). All secondary endpoints were 
rigorously evaluated using RECIST V1.5, and 

best supportive care due to personal reasons. 
The median follow-up time for all patients was 
7.5 mo (95% CI: 5.0-10.0), the median OS for all 
patients was 9.4 mo (95% CI: 6.4-12.4) (Figure 
2A), the median PFS for all patients was 5.6 mo 
(95% CI: 4.7-6.5) (Figure 2B), the median OS in 
the experimental group was 12.6 mo (95% CI: 

adverse events (AEs) were 
evaluated for safety using 
NCI-CTCAE v5.0 [23].

Statistical analysis

Kaplan-Meier analysis was 
used for survival analysis, 
and R v4.2.2 was used for 
statistical analysis. Plots 
were generated using R 
v4.2.2 and Excel 2019.

Results

Baseline features

The median age in the 
experimental group was 56 
years; 14 (70.0%) patients 
were male, and 15 patients 
were infected with hepatitis 
B virus (HBV), 5 patients 
were not infected with HBV. 
The median age in the con-
trol group was 58 years;  
18 (85.7%) patients were 
male, and 18 (85.7%) pati- 
ents were infected with 
hepatitis B virus. Other 
baseline data are shown in 
Table 1.

Overall efficacy

As of March 2023, in the 
aHCC experimental group, 
16 patients received Len- 
va+tislelizumab (Tis), and 3 
patients received Lenva+ 
durvalumab (Durva) and 
then Beva. However, 21 
patients in the control gro- 
up experienced disease 
progression after receiving 
Lenva+Tis treatment, after 
which they received only 
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Figure 2. A: Median OS time for all 
patients; B: Median PFS time for all 
patients; C: The OS times of Beav 
group and Non Beav group; D: The 
PFS times of Beav group and Non 
Beav group.

6.5-18.7), the median OS in the 
control group was 9.3 mo (95% 
CI: 4.3-14.4) (Figure 2C), the 
median PFS in the experimental 
group was 6.9 mo (95% CI: 6.4-
7.4), and the median PFS in the 
control group was 4.1 mo (95% 
CI: 2.4-5.8) (Figure 2D). The treat-
ment duration of all patients in 
the experimental group is shown 
in Figure 3. The tumour size of  
9 (45.0%) patients decreased 
from baseline (Figure 4), with 1 
(5.0%) patient achieving partial 
response (PR), 13 (65.0%) pati- 
ents achieving stable disease 
(SD), and 6 (30.0%) patients hav-
ing progressive disease (PD) 
(Table 2).

Adverse events

All patients experienced adverse 
events: 55.0% of patients in the 
experimental group experienced 
grade 3-4 adverse events, but no 
deaths related to adverse events 
occurred. The most common ad- 
verse event was hypertension 
(60%), and one patient experi-
enced gastric perforation but 
continued to receive Beva treat-
ment. The most common adverse 
event in the control group was 
liver dysfunction (42.9); 38.1% of 
patients experienced grade 3-4 
adverse reactions, but there we- 
re no deaths related to adverse 
events (Table 3).

Discussion

Our study added Beva as a third-
line therapy for advanced HCC 
patients with disease progres-
sion after treatment with Len- 
va+PD-1/PD-L1-targeting thera-
py. The ORR was 5.0%, and the 
DCR was 70.0%, indicating that 
the treatment was effective. This 
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Figure 3. Duration of treatment and optimal evaluation time for experimen-
tal group patients. Complete response (CR), partial response (PR), or stable 
disease (SD).

Figure 4. The maximum percentage change between the total diameter of 
the target lesion and baseline, BOR, best overall response; Complete re-
sponse (CR), partial response (PR), or stable disease (SD).

The REFLECT study enrolled 
288 patients (approximately 
83% were HBV-related liver 
cancer patients) in the Chine- 
se subgroup. Further analysis 
of the Chinese subgroup sh- 
owed that the median overall 
survival (mOS) was 15.0 mon- 
ths in the Lenva group com-
pared with 10.2 months in the 
sorafenib group. Of note, the 
mOS of the Lenva group was 
five months longer in HBV-
associated liver cancer than 
the sorafenib group in Chinese 
patients (14.9 months versus 
9.9 months) [6]. Since HBV 
infection is China’s leading 
cause of liver cancer, we swit- 
ched sorafenib to Lenva in 3 
patients.

The Keynote-240 phase III trial 
failed to show a statistically 
significant OS benefit [24], as 
did the phase III CheckMate- 
459 study [25]. This indicates 
that PD-1 monotherapy can- 
not bring long-term benefits to 
patients. In contrast, in the 
Keynote-524 study [26], the 
ORR was 46%. Therefore, we 
believe that Lenva changes the 
immune microenvironment of 
tumours, leading to sensitized 
immunotherapy and prolong-
ing the survival of patients.

For the choice of PD-1, we did 
not directly choose first-line 
drug treatment but instead 
chose Tis because, the ORR 
and DCR were 47.7% (21/44) 
and 84.1% (37/44) for combi-
nation treatment with Tis in 

is the only cohort analysis of adding Beva after 
disease progression following targeted immu-
notherapy. All patients experienced AEs, the 
most common of which was hypertension 
(12/20, 60.0%). A total of 55.0% (11/20) 
patients had grade 3/4 AEs, and no grade 5 
AEs occurred. All AEs were reversible, and the- 
re was no risk of death for patients regarding 
safety.

aHCC in the 141P clinical trial [27]. The final 
reports of the RATIONALE-301 of LBA36 trials 
showed that the mOS of the groups treated 
with Tis and sorafenib were 15.9 months and 
14.1 months, respectively [28, 29]. Therefore, 
we believe Tis is more suitable for Chinese  
people. However, 4 patients chose Deva treat-
ment because of PD-L1-positive gene detec- 
tion [30].
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Table 2. Confirmed best overall response rates according to RECIST 
v1.1 (FAS)

Bevacizumab
N=20

Best overall response, n (%)
    CR 0 (0%)
    PR 1 (5.0%)
    SD 13 (65.0%)
    PD 6 (30.0%)
ORR (CR+PR), n (%) 1 (5.0%)
Disease control rate (CR+PR+SD), n (%) 14 (70.0%)
Abbreviations: CR, Complete reaction; PR, partial reaction; SD, stable disease; PD, 
progressive disease.

Table 3. Summary of adverse events

Toxicity
Number of patients 

(BEAV) N=20 (%)
Number of patients 

(Non BEAV) N=21 (%)
Any grade Grade 3-4 Any grade Grade 3-4

Summary 20 (100%) 11 (55.0%) 21 (100%) 8 (38.1%)
Hypertension 12 (60.0%) 1 (5.0%) 7 (33.3%) 1 (4.8%)
Thrombocytopenia 10 (50.0%) 1 (5.0%) 6 (28.6%) 0 (0%)
Fatigue 9 (45.0%) 0 (0%) 6 (28.6%) 1 (4.8%)
Abnormal liver function 8 (40.0%) 1 (5.0%) 9 (42.9%) 1 (4.8%)
Nausea 7 (35.0%) 0 (0%) 5 (23.8%) 0 (0%)
Mucosal inflammation 7 (35.0%) 1 (5.0%) 7 (33.3%) 0 (0%)
Anemia 7 (35.0%) 1 (5.0%) 6 (28.6%) 1 (4.8%)
Proteinuria 6 (30.0%) 1 (5.0%) 5 (23.8%) 0 (0%)
Thrombocytopenia 6 (30.0%) 0 (0%) 6 (28.6%) 0 (0%)
Diarrhea 6 (30.0%) 1 (5.0%) 5 (23.8%) 1 (4.8%)
Vomiting 6 (30.0%) 0 (0%) 5 (23.8%) 1 (4.8%)
Asthenia 6 (30.0%) 1 (5.0%) 7 (33.3%) 0 (0%)
Abdominal pain 6 (30.0%) 1 (5.0%) 8 (38.1%) 0 (0%)
Constipation 5 (25.0%) 0 (0%) 4 (19.0%) 1 (4.8%)
Skin rash 5 (25.0%) 1 (5.0%) 4 (19.0%) 0 (0%)
Leukopenia 5 (25.0%) 0 (5.0%) 4 (19.0%) 0 (0%)
Pain in extremity 5 (25.0%) 0 (0%) 3 (12.8%) 0 (0%)
Epistaxis 4 (20.0%) 0 (0%) 2 (9.5%) 1 (4.8%)
Gastrointestinal perforation 1 (5.0%) 1 (5.0%) 0 (0%) 0 (0%)

In the Keynote-240 and CheckMate-459 clini-
cal trials, the benefit of PD-1 inhibitor mono-
therapy in patients with HCC was less [24, 25], 
but in the IMbrave150 clinical trial, the De- 
cember OS rate of A+T was 67.2% vs. 54.6%. 
The median PFS was 6.8 months vs. 4.3 
months [19]. Based on the above data, we 
believe that Beva changed the immune micro-
environment of tumours and allowed patients 
to gain survival benefits. Therefore, Beva was 

added to the treatment of 
the included patients to 
change the immune micro-
environment and provide 
better survival benefits.

Our study was a single-
centre, double-arm retro-
spective study, so the 
data were limited. How- 
ever, our study design and 
protocol showed promis-
ing antitumour activity in 
patients with advanced 
HCC and a tendency to 
prolong OS in patients. 
HCC is an immune cold 
tumour. In the case of pro-
gression in the treatment 
of frontline lenva+PD-1/
PD-L1, we added Beva  
to sensitize the immune 
microenvironment again. 
It is hoped that more veri-
fication can be obtained  
in future treatment pro- 
grams.
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