Cancer Management and Research Dove

ORIGINAL RESEARCH

Feasibility and Tolerability of Lenvatinib, Plus PD-|
Blockades for Patients with Unresectable
Hepatocellular Carcinoma: A Retrospective
Exploratory Study

Meng Jia, Jiang-Kun Jia, Jian Xu, Huan-Zhou Xue
Department of Hepatobiliary Surgery, Henan Provincial People’s Hospital, Zhengzhou, 450003, People’s Republic of China

Correspondence: Huan-Zhou Xue, Department of Hepatobiliary Surgery of Henan Provincial People’s Hospital, No. 7 Wei-Wu Road, Zhengzhou,
450003, People’s Republic of China, Email xuehuanzhousy@ |63.com

Objective: Lenvatinib was the standard first-line therapy for patients with unresectable HCC. PD-1 blockades demonstrated
promising efficacy for patients with previously-treated HCC. Therefore, this study was to investigate the feasibility and tolerability
of lenvatinib plus PD-1 blockades for patients with unresectable HCC retrospectively.

Methods: A total of 37 patients with unresectable HCC who received lenvatinib plus PD-1 blockades in first-line setting were
included in this study retrospectively. Efficacy of the patients was evaluated with the change of target lesion using mRECIST criteria
per investigator and all the subjects were followed up regularly. Adverse reactions were collected and documented. Exploratory
analysis between prognosis and baseline characteristics was performed using log rank test and multivariate analysis were performed
using Cox regression analysis.

Results: The best overall response of the 37 patients suggested that complete response was observed in one patient, partial response
was noted in 11 patients, stable disease was noted in 16 patients and 9 patients had progressive disease, which yielded an objective
response rate (ORR) of 32.4% (95%CI: 18.0-49.8) and a disease control rate (DCR) of 75.7% (95%CI: 58.8-88.2). Furthermore, the
median progression-free survival (PFS) of the 37 patients with advanced HCC was 8.3 months (95%CI: 3.34-13.26). And the median
overall survival (OS) was 17.8 months (95%CI: 7.19-28.41). In addition, the median duration of response (DoR) in 12 patients with
response was 9.6 months (95%CI: 3.03—16.17). Furthermore, adverse reactions that were attributed to the combination administration
were detected in 36 patients (97.3%), among whom a total of 22 patients (59.5%) were observed of the grade >3 adverse reactions.
And the most common adverse reactions were hypertension, fatigue, nausea and vomiting, and hepatotoxicity.

Conclusion: Lenvatinib plus PD-1 blockades demonstrated promising anticancer activity and acceptable toxicity for patients with
unresectable HCC. And the conclusion should be validated in prospective clinical trials subsequently.
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Introduction

Primary liver cancer was estimated to be one of the most common solid tumors worldwide and the second leading cause
of cancer-related death globally." And the incidence of liver cancer in China was higher, which was estimated that there
were approximately 410,000 new cases and 391,000 deaths in China annually.? Hepatocellular carcinoma (HCC) was the
predominant category and accounted for almost 90% of liver cancer,” which suggested that there were approximately
369,000 new cases and 352,000 deaths of HCC in China each year. Given that the etiology and the molecular
characteristics in China was different from that in western countries, the treatment of HCC in China had its own styles
and the therapeutic strategies for HCC should be developed separately to optimize the clinical outcomes of the patients.*
Although surgery or liver transplantation or ablation were the efficacious treatment for patients with early stage HCC, the
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majority of patients were diagnosed with unresectable disease owing to the inconspicuous symptoms and the prognosis
was dismal with the five-year overall survival (OS) rate <15%.°

Given that most patients with HCC were insensitive to chemotherapy, sorafenib had become the only useful multi-
kinase inhibitor for patients with unresectable advanced HCC over the past 10 years,” which yielded an objective response
rate (ORR) of 3.3%, a median progression-free survival (PFS) of 2.8 months and a median OS of 6.5 months in 2009 among
Asia-Pacific population.” Noteworthily, considerable trials were performed to improve the prognosis of patients with HCC
until 2018, none of the trials achieved the predefined primary end points.® Amazingly, another antiangiogenic targeted drugs
lenvatinib that inhibited VEGFR1-3, FGFR1-4, PDGFRa, RET and KIT demonstrated promising efficacy and tolerable
toxicity in first-line setting compared with sorafenib according to REFLECT Phase III clinical trial (median OS, 13.6
months with lenvatinib vs 12.3 months with sorafenib, HR=0.92, 95%CI: 0.79—1.06).8 As a result, lenvatinib had been
approved as the standard of care in first-line setting for patients with unresectable advanced HCC. Unfortunately, to our
knowledge, the ORR of antiangiogenic targeted drugs was disappointing in clinical practice, which indicated that sorafenib,
donafenib and lenvatinib monotherapy as the first-line therapy for patients with advanced HCC was only 3.3%, 4.6%, and
24.1%, respectively,” highlighting that the new combination strategies needed to be explored urgently.

In view of the physiological role of liver in processing extraneous drugs and the first-pass metabolism, HCC might
naturally exhibit a relatively immunosuppressed state that was heavily regulated by the immune system, which suggested
that immunotherapy (PD-1 blockades) might play a pivotal role to reverse the process in the tumor and help T cells to kill
the tumor cells.'® Consequently, the potential significance of PD-1 blockades in HCC had been proved by pembrolizu-
mab, nivolumab, and camrelizumab as second-line treatment in China based on the results of Phase II clinical trials.''
Unfortunately, the ORR of the PD-1 blockades monotherapy among patients with HCC ranged from 15-20% and all the
PD-1 blockades failed to improve OS ultimately, which highlighted that immune checkpoint inhibitor-based regimens
might be of potential significance for patients with unresectable HCC clinically.'?

Interestingly, recent years had witnessed that the combination of PD-1 blockades with antiangiogenic targeted drugs
demonstrating promising efficacy for patients with HCC, which suggested that the antiangiogenic drugs reprogrammed
the tumor milieu from an immunosuppressive to an immune permissive microenvironment and the activated immunity by
PD-1 blockades also potentiated antiangiogenesis by downregulating the expression of vascular endothelial growth factor
and alleviating hypoxia condition.'® As a result, we observed that atezolizumab plus bevacizumab showed encouraging
feasibility and acceptable toxicity for patients with unresectable HCC, thus becoming the standard of care as first-line
therapy for HCC according to the IMbravel50 clinical trial."* In addition, lenvatinib plus pembrolizumab also achieved
amazing efficacy (ORR: 46%, median PFS: 9.3 months, median OS: 22 months) and tolerable safety as first-line therapy
for patients with advanced HCC according to the Keynote 524 trial.'> Notably, the lack of validated biomarkers of
response represented an important issue since only a proportion of HCC might benefit from PD-1/PD-L1 administration.
A previous study indicated that some potential biomarkers including PD-L1 expression, tumor mutational burden (TMB),
microsatellite instability (MSI) status and gut microbiota might be promising biomarkers to predict the efficacy of PD-1
blockades.'® However, the feasibility and safety of lenvatinib plus PD-1 blockades in first-line setting for Chinese
patients with advanced HCC remained scanty currently.

Consequently, this study was to investigate the feasibility and tolerance of lenvatinib combined with PD-1 blockades
for Chinese patients with unresectable advanced HCC retrospectively.

Patients and Methods
Procedures and Eligibility Criteria

Given that lenvatinib was approved as the first-line treatment for previously-untreated patients with unresectable HCC since
September 2018 and PD-1 blockades were licensed as second-line therapy for patients with advanced HCC, those who
received lenvatinib plus PD-1 blockades were ethical in clinical practice. And this study was implemented as a real-world
study. Patients with unresectable advanced HCC who received lenvatinib plus PD-1 blockades as first-line treatment in the
Department of Hepatobiliary Surgery of Henan Provincial People’s Hospital from November 2018 to November 2021 were
as included in this study consecutively. Specifically, the main inclusion criteria included: (1) histologically or cytologically
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diagnosed of unresectable HCC, those who were radiologically confirmed HCC based on the American association for the
study of liver disease criteria were also eligible; (2) aged >18 years old; (3) the Eastern Cooperative Oncology Group
(ECOG) performance status ranged from 0 to 2 score; (4) stage B or C according to Barcelona Clinic Liver Cancer (BCLC)
staging system;'” (5) measurable tumor lesion based on the response criteria (RECIST 1.1);'® (6) patients were treated with
lenvatinib plus PD-1 blockades as first-line therapy in clinical practice. The exclusion criteria were: (1) histologically
diagnosed of fibrolamellar, sarcomatoid and mixed hepatocholangiocellular carcinoma; (2) patients were presence of
a history of autoimmune diseases or patients were treating with steroids or other immunosuppressive drugs; (3) patients
who were suitable for locoregional therapies. However, those who had progressed the previous locoregional therapies were
permitted to be included; (4) concomitant with another cancer or serious diseases that might compromise survival of the
patients; (5) data of efficacy assessment was not available. The study profile was illustrated in Figure 1. A total of 37
patients with unresectable advanced HCC were included in this retrospective study ultimately. And the primary endpoint of
this study was PFS, secondary endpoints were ORR, disease control rate (DCR), duration of response (DoR), OS and safety
profile of the 37 patients with advanced HCC who received lenvatinib plus PD-1 blockades.

The protocol of this study was approved by the ethics committees of Henan Provincial People’s Hospital. Written
informed consent was obtained from all the patients included in this study according to the recommendations of the
Declaration of Helsinki.

Therapeutic Regimens and Protocol of Assessment

Given that this study was conducted as a retrospective study, the 37 eligible patients were administered with lenvatinib
plus PD-1 blockades in clinical practice. Lenvatinib was administered orally and once daily with the initial dosage of
8 mg or 12 mg (8 mg when body weight <60 kg, 12 mg when body weight >60 kg). PD-1 blockades (PD-1 inhibitors that
were approved in China) were consisted of camrelizumab (200 mg), sintilimab (200 mg) and pembrolizumab (200 mg),
which were intravenously administered on day 1, every 21 days were deemed as one therapeutic cycle. Dosage
adjustment of lenvatinib was permitted based on the adverse reactions during the treatment. Noteworthily, those who

N
A total of 99 patients with advanced HCC underwent eligibility screening from
November 2018 to November 2021 retrospectively

J
~
» 52 patients failed to meet the inclusion criteria
» 10 patients met the exclusion criteria )

A total of 37 patients with advanced HCC who received Lenvatinib plus PD-1 )
blockades met the eligibility criteria

J

/30 patients discontinued the treatment at the date of data cut-off \
» 20 patients had disease progression

» 3 patients could not tolerate the adverse reaction

» 5 patients lost to follow-up

» 2 patients received another treatment

Qpatients were still in the treatment at the date of data cut-off /

y

N

{ 37 patients were included in the full analysis set (FAS) and safety analysis set (SAS)
J

Figure | Study profile of this retrospective study regarding the feasibility and tolerance of lenvatinib plus PD-1 blockades for patients with unresectable advanced
hepatocellular carcinoma.
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transiently or permanently terminated either lenvatinib or PD-1 blockades owing to the potential adverse reactions were
permitted to continue single-agent administration in the subsequent treatment.

Efficacy assessment was performed based on mRECIST criteria.'” Target lesions of the tumors were assessed using
computed tomography (CT) or magnetic resonance imaging (MRI) scans at baseline and every two cycles or depended
on the actual situation when it was necessary for the patients. ORR and DCR in this study were analyzed according to the
results of the best overall response evaluated during the treatment of lenvatinib plus PD-1 blockades. Furthermore, safety
profile was analyzed using Common Terminology Criteria for Adverse Events (CTCAE) version 5.0 criteria. All adverse
reactions of the patients who were treated with lenvatinib plus PD-1 blockades were recorded specifically to present the
safety profile of the combination regimen.

Procedure of Follow-up

Baseline demographic characteristics, adverse reactions and status of disease progression of each patient were collected
through the electronic medical record system when the patients underwent hospitalization. Subsequently, the follow-up
was mainly performed by telephone. Patients were followed up monthly after the progression on lenvatinib combined
with PD-1 blockades and the death status were mainly inquired. Ultimately, the date of data cut-off was March 5, 2022.

Statistical Analysis

In detail, ORR was defined as the proportion of complete response (CR) and partial response (PR) among all the patients
included. DCR was defined as the proportion of CR and PR and stable disease (SD) among all the patients included. All
the data were carried out and analyzed using SPSS version 25.0. Quantitative variables and qualitative variables were
presented as median (range) and number of patients (percentage), respectively. PFS and OS was defined according to the
previous study.”® DoR was defined as the duration from the date of first assessment of the tumor as CR or PR to the date
of first assessment of PD or death from any cause. PFS and OS survival curves were generated using Stata 14.0 software.
Association between PFS and baseline characteristic subgroups was analyzed using log rank test. Multivariate Cox
regression analysis was adopted for PFS including the variables that were significant in univariate analysis. P<0.05 was
considered significant.

Results

Baseline and Demographic Characteristics

Baseline characteristics of the 37 patients with unresectable advanced HCC were shown in Table 1. The median age of
the patients was 62 years with the ranges from 28 to 78 years. Patients with age >62 and <62 were observed in 20 and 17
cases, respectively. ECOG performance status of 0—1 score and 2 score was reported in 29 and 8 patients, respectively.
Male and female was noted in 25 and 12 patients, respectively. With regard to the BCLC staging, majority patients were
stage of C (75.7%). And the Child—Pugh classification indicated that most patients were of grade A (83.8%). In addition,
hepatitis B virus (HBV) was the predominant etiology for HCC (73.0%) and hepatitis C virus (HCV) was another
etiology for HCC (16.2%). A total of seven patients had received local therapy previously. Furthermore, 25 patients were
present of extrahepatic metastasis. Noteworthily, patients with alpha fetoprotein (AFP) of <400 and >400 (ng/mL) were
observed in 24 and 13 patients, respectively. Patients with number of metastatic lesions <3 and >3 were found in 19 and
18 cases, respectively. Besides, initial dosage of lenvatinib with 12 mg and 8 mg was observed in 20 and 17 patients,
respectively. Interestingly, three PD-1 inhibitors were used in this study. And camrelizumab, sintilimab, and pembroli-
zumab were administered in 17, 12, and 8 patients, respectively.

Efficacy of the 37 Patients with Unresectable Advanced HCC Who Received
Lenvatinib, Plus PD-| Blockades

From November 2018 to November 2021, a total of 37 patients with unresectable advanced HCC were recruited in this study.
As illustrated in Figure 1, a total of 30 patients terminated the treatment and 7 patients were still in the treatment at the date of
data cut-off. In addition, radiological evidence regarding the target lesions of the 37 patients included in this study was
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Table | Baseline Characteristics of the 37 Patients with Unresectable Advanced

HCC

Characteristics Total Patients (N=37) Percentage
Age (years)

Median (range) 62 (28-78)

262 20 54.1%

<62 17 45.9%
ECOG performance status score

0-1I 29 78.4%

2 8 21.6%
Gender

Male 25 67.6%

Female 12 32.4%
BCLC stage

B 9 24.3%

C 28 75.7%
Child-Pugh classification

A 31 83.8%

B 6 16.2%
HCC etiology

HBV 27 73.0%

HCV 6 16.2%

Other 4 10.8%
Previous local therapy status

Yes 7 18.9%

No 30 81.1%
Extrahepatic metastasis status

Present 25 67.6%

Absent 12 32.4%
AFP status (ng/mL)

<400 24 64.9%

2400 13 35.1%
Number of metastatic lesions

<3 19 51.4%

>3 18 48.6%
Initial dosage of lenvatinib (mg)

12 20 54.1%

8 17 45.9%
PD-1 blockades

Camrelizumab 17 46.0%

Sintilimab 12 32.4%

Pembrolizumab 8 21.6%

Abbreviations: HCC, hepatocellular carcinoma; ECOG, Eastern Cooperative Oncology Group; BCLC,
Barcelona Clinic Liver Cancer; HBV, hepatitis B virus; HCV, hepatitis C virus; AFP, alpha fetoprotein; PD-
I, programmed cell-death protein I.

collected and analyzed retrospectively. The best overall response of each patient during the treatment of lenvatinib plus PD-1
blockades suggested that CR was observed in one patient, PR was noted in 11 patients, SD was found in 16 patients and
progressive disease (PD) was reported in 9 patients, which yielded an ORR of 32.4% (95% confidence interval, CI: 18.0—
49.8% and a DCR of 75.7%, 95%CI: 58.8—88.2%). Specifically, the waterfall plot for the change in target lesions of the 37
patients with advanced HCC who received lenvatinib plus PD-1 blockades was illustrated in Figure 2. Obviously, the
treatment of lenvatinib plus PD-1 blockades demonstrated promising antitumor activity among patients with advanced HCC.
And majority of the target lesions in the 37 patients with advanced HCC shrank dramatically.
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Figure 2 Waterfall plot for the best change in target lesions among the 37 patients with unresectable advanced hepatocellular carcinoma who received lenvatinib plus PD-1
blockades. (Green column represents CR, blue columns represent PR, black columns represent SD and red column represents PD during the best overall response).

Noteworthy was the chest CT scan of the target lesions in liver and lung sites of one male patient before and after the
administration of lenvatinib plus pembrolizumab shown in Figure 3. The target lesions disappeared completely after the
treatment of lenvatinib plus sintilimab, which was deemed as CR and suggested that this patient benefited dramatically

from the combination administration.

PFS and OS of the 37 Patients with Unresectable Advanced HCC Who Received
Lenvatinib, Plus PD-| Blockades

The data cut-off date of this study was March 5, 2022, resulting in a median follow-up duration among the 37 patients
with advanced HCC of 15.8 months (follow-up range: 0.9-36.5 months). Regarding the PFS data, a total of 24

Figure 3 CT scan results of the changes for target lesions in the lung site of the CR patient with advanced hepatocellular carcinoma before (A) and after (B) the
administration of lenvatinib plus sintilimab. CT scan results of the changes for target lesions in the liver site of the CR patient with advanced hepatocellular carcinoma before
(C) and after (D) the administration of lenvatinib plus sintilimab.
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progression or death events were observed at the date of data cut-off, which produced a maturity of PFS data with 64.9%.
Specifically, the PFS survival curve was shown in Figure 4, indicating that the median PFS of the 37 patients with
advanced HCC who were treated with lenvatinib plus PD-1 blockades was 8.3 months (95%CI: 3.34-13.26).
Interestingly, the 6-month PFS and 12-month PFS rate was 58.9% (95%CI: 41.2-72.8%) and 39.8% (95%CI: 23.4—
55.7%), respectively.

Simultaneously, OS data was also mature and available to be analyzed. A total of 21 death events were observed at the date
of data cut-off, which yielded a maturity of OS data with 56.8%. As illustrated in Figure 5, the median OS of the 37 patients
with advanced HCC who received lenvatinib plus PD-1 inhibitors was 17.8 months (95%CI: 7.19-28.41). In addition, the 12-
month OS and 24-month OS rate was 57.8% (95%CI: 39.9-72.2%) and 34.3% (95%CI: 16.6-52.9%), respectively.

The DoR of the 12 patients who achieved CR or PR in this study was also analyzed to present the response duration.
As exhibited in Figure 6, the median DoR of the 12 patients who achieved CR or PR response was 9.6 months (95%CI:

o
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Figure 4 Progression-free survival curve of the 37 patients with unresectable advanced hepatocellular carcinoma who received lenvatinib plus PD-1 blockades
administration.
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Figure 5 Overall survival curve of the 37 patients with unresectable advanced hepatocellular carcinoma who received lenvatinib plus PD-1 blockades administration.
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Figure 6 Duration of response survival curve of the 12 patients with unresectable advanced hepatocellular carcinoma who achieved CR or PR response when received
lenvatinib plus PD-I blockades administration.

3.03-16.17). Furthermore, the 12-month DoR and 20-month DoR rate was 47.6% (95%CI: 18.2-72.4%) and 35.7% (95%
CI: 9.8-63.3%), respectively.

Furthermore, association analysis between PFS and baseline characteristic subgroups was performed separately to
identify the potential significance of baseline characteristic subgroups. And the median PFS and 95%CI according to
baseline characteristic subgroups were shown in Table 2. Obviously, almost all the patients benefited from lenvatinib
plus PD-1 blockades treatment uniformly regardless of the baseline characteristic subgroups. Notably, ECOG
performance status, alpha fetoprotein (AFP) status and number of metastatic lesions were dramatically correlated
with PFS in the univariate analysis as illustrated in Table 2, suggesting that patients with ECOG performance status of
0—1 score conferred a significantly longer PFS than those with 2 score (median PFS: 9.2 vs 6.7 months, P=0.038),
patients with AFP of <400 ng/mL were associated with superior PFS compared with those with >400 ng/mL (median
PFS: 9.2 vs 6.7 months, P=0.021) and patients with number of metastatic lesions of <3 were relevant to better PFS
than those with number of metastatic lesions of >3 (median PFS: 8.3 vs 5.9 months, P=0.019). Subsequently, those
variables that were significantly associated with PFS were included in multivariate Cox regression analysis, which was
presented in Table 2 and the Cox multivariate analysis indicated that both AFP status (hazard ratio, HR=0.73,
P=0.033) and number of metastatic lesions (HR=0.69, P=0.026) were potential predictors for PFS independently. In
addition, it should be noted that ECOG performance status conferred a significant association with PFS in univariate
analysis. However, the difference was not statistically significant after Cox regression adjustment (HR=0.75,
P=0.061).

Safety Profile of the 37 Patients with Unresectable Advanced HCC Who Received
Lenvatinib Plus PD-I Blockades Administration

All the adverse reactions occurred during the administration of lenvatinib plus PD-1 blockades were recorded retro-
spectively. During the combination administration, no new or unexpected adverse reactions were detected. And the
adverse reactions regardless of attribution were found in 36 patients among the 37 patients included (97.3%).
Furthermore, adverse reactions of grade 3—5 were noted in 22 patients among the 37 patients with advanced HCC
(59.5%), including only one patient (2.7%) with grade 5 adverse reactions (hepatic failure) during the treatment of
lenvatinib plus PD-1 blockades.

As shown in Table 3, the common adverse reactions detected in this study were hypertension (51.4%), fatigue (45.9),
nausea and vomiting (40.5%), hepatotoxicity (35.1%), diarrhea (35.1%), rash (29.7%), proteinuria (24.3%), pneumonia
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Table 2 Progression-free Survival of the 37 Patients with Advanced HCC According to Baseline Characteristic
Subgroups in Univariate Analysis and Multivariate Cox Analysis

Characteristics Median PFS (95%Cl) | P-value (Univariate Analysis) Multivariate Analysis
HR (95%Cl) P-value
Age
<62 9.2 (5.53-12.87) 0.528
262 8.3 (4.18-12.42)
ECOG performance status score
0-1 9.2 (4.98-13.42) 0.038 0.75 (0.51-1.04) 0.061
2 6.7 (2.38-11.02)
Gender
Male 7.1 (3.71-10.49) 0.628
Female 8.3 (4.09-12.51)
BCLC stage
B 9.2 (4.51-13.89) 0.421
C 8.3 (3.86-12.74)
Child—Pugh classification
A 8.3 (4.18-12.42) 0.515
B 7.1 (3.81-10.39)
HCC etiology
HBV 8.3 (4.02-12.58) 0.438
HCV 7.1 (3.95-10.25)
Other 9.2 (4.15-14.25)
Previous local therapy status
Yes 7.1 (4.05-10.15) 0.637
No 8.3 (3.98-12.62)
Extrahepatic metastasis status
Present 9.2 (4.09-14.31) 0.218
Absent 7.1 (3.96-10.24)
AFP status (ng/mL)
<400 9.2 (5.03-13.37) 0.021 (0.42-0.73 0.93) 0.033
2400 6.7 (3.87-9.53)
Number of metastatic lesions
<3 8.3 (3.87-12.73) 0.019 0.69 (0.34-0.91) 0.026
>3 5.9 (2.93-8.87)
Initial dosage of lenvatinib (mg)
12 8.3 (4.02-12.58) 0.435
8 7.1 (3.58-10.62)
PD-I blockades
Camrelizumab 7.1 (3.21-10.99) 0.551
Sintilimab 8.3 (4.03-12.57)
Pembrolizumab 9.2 (4.97-13.43)

Abbreviations: HCC, hepatocellular carcinoma; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona Clinic Liver Cancer; HBV, hepatitis
B virus; HCV, hepatitis C virus; AFP, alpha fetoprotein; PD-1, programmed cell-death protein |; Cl, confidence interval, HR, hazard ratio.

(21.6%), reactive cutaneous capillary endothelial proliferation (RCCEP, 13.5%),and constipation (10.8%). Notably, the
adverse reactions of grade 3—5 were hypertension (13.5%), fatigue (8.1%), nausea and vomiting (8.1%), hepatotoxicity
(8.1%), diarrhea (5.4%), rash (5.4%), proteinuria (2.7%), and pneumonia (2.7%), respectively. One patient was dead from

hepatic failure among the 13 patients with hepatotoxicity.
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Table 3 Safety Profile of the 37 Patients with Advanced HCC Who Received Lenvatinib Plus PD-I

Blockades

Adverse Reactions Any Grade N (%) Grade 1-2N (%) Grade 3-5 N (%)
Any adverse reactions 36 (97.3) 22 (59.5)
Hypertension 19 (51.4) 14 (37.8) 5 (13.5)
Fatigue 17 (45.9) 14 (37.8) 3(8.1)
Nausea and vomiting 15 (40.5) 12 (32.4) 3 (8.1)
Hepatotoxicity 13 35.1) 10 (27.0) 38.1)
Diarrhea 13 35.1) 11 (29.7) 2(54)
Rash 11 (29.7) 9 (24.3) 2(54)
Proteinuria 9 (24.3) 8 (21.6) 1 (2.7)
Pneumonia 8 (21.6) 7 (18.9) 1(2.7)
RCCEP 5(13.5) 5(13.5) 0 (0.0
Constipation 4 (10.8) 4 (10.8) 0 (0.0

Abbreviations: HCC, hepatocellular carcinoma; RCCEP, reactive cutaneous capillary endothelial proliferation; PD-1, programmed
cell-death protein .

Discussion

This study provided real-world evidence regarding the feasibility and tolerability of lenvatinib combined with PD-1
blockades as first-line therapy for patients with unresectable advanced HCC retrospectively. Collectively, the treatment of
lenvatinib plus PD-1 inhibitors might be an efficacious and promising regimen for patients with unresectable advanced
HCC clinically.

Although sorafenib became the only available multi-kinase inhibitor for patients with unresectable advanced HCC
over the past 10 years, new antiangiogenic targeted drugs and PD-1/PD-L1 inhibitors dramatically changed the
therapeutic landscape for patients with unresectable HCC both in first-line and second-line setting recently.”! As
a result, we noticed that sorafenib, lenvatinib, donafenib, and atezolizumab plus bevacizumab regimens were all available
therapeutic regimens as first-line therapy for patients with advanced HCC in China.” Among these regimens, lenvatinib
seemed to be the most commonly used regimen for the patients in clinical practice. Unfortunately, similar to the clinical
activity of PD-1 inhibitors monotherapy clinically (ORR <20%),'® the ORR of lenvatinib monotherapy was also
disappointing clinically (ORR <30%),>* which highlighted the necessity to investigate new combination regimens to
expand the potential patients who might benefit from lenvatinib-based administration.

Patients included in present study were the unresectable advanced HCC who had not been treated with systemic
therapy. Notably, seven patients received previous local treatment including TACE or RFA or radiotherapy, which was
similar as the baseline characteristics in REFLECT clinical trial,® indicating that the combination administration of
lenvatinib plus PD-1 blockades in first-line setting was reasonable. In addition, lenvatinib and PD-1 blockades had
indications as the first-line and second-line treatment for patients with advanced HCC in China, respectively. From the
objective view, ORR of the 37 patients with unresectable advanced HCC who received lenvatinib plus PD-1 blockades
was 32.4%, DCR was 75.7%, the median PFS was 8.3 months and median OS was 17.8 months, which was higher than
the ORR, DCR and median PFS and OS among those who received lenvatinib monotherapy in REFLECT clinical trial
(ORR=24.1%, DCR=75.5%, median PFS=7.3 months and median OS=13.6 months) numerically.® These results pre-
liminarily indicated that combination of lenvatinib plus PD-1 blockades might result in synergistic action.

However, it should be noted that 168 Japanese patients were assigned to the lenvatinib arm (N=81) or the sorafenib
arm (N=87) among the 954 patients in the overall population according the REFLECT clinical trial, which produced
a better OS in Japanese population than that in overall population (17.6 months and 17.8 months vs 13.6 months and 12.3
months, respectively). It seemed that the efficacy of lenvatinib in Japanese population was similar to that of lenvatinib
plus PD-1 blockades in our study (ORR: 29.6% vs 32.4%, median PFS: 7.2 months vs 8.3 months, median OS: 17.6
months vs 17.8 months).?> Moreover, this finding should be interpreted with caution, we noticed that Japanese patients
had a higher proportion of intermediate stage of BCLC-B (38% vs 24.3%) and ECOG performance status of 0 score
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(94% vs 56.8%) in REFLECT study than those in our study. In addition, the nationwide HCC surveillance program had
been conducted in Japan for decades. All these factors might contribute to the superior prognosis of patients with HCC in
Japan irrespective of the therapeutic regimens (similar median OS in lenvatinib and sorafenib). Consequently, lenvatinib
plus PD-1 blockades might be a promising regimen for patients in China and the conclusion should be confirmed
subsequently.

An attractive trial of Keynote 524 initiated by RS Finn et al investigated the efficacy and safety of lenvatinib plus
pembrolizumab among patients with unresectable HCC."> A total of 100 patients with no previously systemic treatment
unresectable HCC who were administered with lenvatinib plus pembrolizumab in first-line setting were included this phase Ib
single-arm study, yielding an ORR of 46% (mRECIST), a DCR of 86% and a median PFS of 9.3 months, a median OS of 22.0
months. These results were basically consistent with those in our study even though the efficacy and prognosis in our study
seemed to be slightly worse numerically. We speculated the discrepancy of the clinical outcomes between Keynote 524 and
our study might be attributed to the following two aspects: firstly, patients with ECOG performance status of 2 score were also
included in our study, whereas patients included in the Keynote 524 were only those with ECOG 0-1 score. Furthermore, the
association analysis in our study suggested that patients with ECOG of 2 score conferred a worse prognosis, which was
consistent with the previous study.** Secondly, it should be noted that our study was designed as a retrospective analysis.
Management of the patients in retrospective study was not sufficient and normative compared with a well-designed clinical
trial, thus compromising the efficacy and prognosis in our study to some extent, which was also proved by the previous
retrospective study among patients with HCC.>® Interestingly, we noticed that a recently reported retrospective study initiated
by Sun et al explored the real-world effectiveness of lenvatinib plus PD-1 inhibitors in advanced HCC.%° A total of 84 patients
with HCC receiving lenvatinib plus PD-1 blockades were recruited for retrospective analysis, including 31 patients with tumor
occupation >50% and 30 patients with Vp4 invasion, which resulted in an ORR of 20.2%, a DCR of 40.5%, a median PFS of
6.6 months and a median OS of 11.4 months. Obviously, the clinical outcomes in this study seemed to be worse compared with
those in our study. The possible explanation might be that considerable patients with tumor occupation >50% and Vp4
invasion were included in Sun et al's study, which might have compromised the efficacy of the regimen.>’

We also observed that another retrospective study initiated by Huang et al investigated the efficacy of lenvatinib plus
pembrolizumab or nivolumab among patients with previously treated HCC.® The regimen produced an ORR of 24.1%,
a DCR of 65.5%, a median PFS of 5.5 months and a median OS over 12 months. Furthermore, among the 12 patients with
CR or PR response, the median DoR was 9.6 months (95%CI: 3.03—16.17), which was consistent with the DoR of the
Keynote 524 trial (median DoR was 12.6 month).'> All these above studies had confirmed the synergistic action of
lenvatinib plus PD-1 blockades preliminarily. Although the possible explanation of the superior efficacy was still not
substantially interpreted, the previous study had indicated that hyperangiogenic nature of the tumor microenvironment
might deteriorate and attenuate the efficacy of PD-1 blockades.”” Therefore, the immunomodulatory effect of lenvatinib
might contribute to the therapeutic activity of PD-1 blockades, thus improving the sensitivity of HCC to this combination
therapy.*® Consequently, we also observed that atezolizumab plus bevacizumab exhibited convincing clinical outcomes for
patients with unresectable HCC, becoming the standard of care as first-line therapy.'* As a result, all these studies suggested
that the combination of lenvatinib plus PD-1 blockades might confer a synergistic antitumor activity theoretically and
clinically.

Meanwhile, the association between PFS and baseline characteristic subgroups was also analyzed in our study. It
seemed that patients with advanced HCC might benefited from lenvatinib plus PD-1 blockades administration uniformly
regardless of the majority baseline characteristic subgroups, which was basically consistent with a previous study
initiated by Zhu et al that investigated the efficacy of lenvatinib monotherapy and lenvatinib-based combination therapy
for patients with unresectable HCC.>' The exploratory analysis demonstrated that almost all the baseline characteristic
subgroups might benefit from lenvatinib and lenvatinib-based combination administration. These conclusions high-
lighted that the effectiveness of lenvatinib plus PD-1 blockades was stable and balanced. Nevertheless, it seemed that
ECOG performance status, AFP status and number of metastatic lesions were significantly associated with PFS in
univariate analysis. And AFP status and number of metastatic lesions were independent factors to predict PFS in
multivariate Cox analysis. These results exhibited that patients with AFP >400 ng/mL and metastatic lesions of >3
might not benefit from the administration of lenvatinib plus PD-1 blockades. However, this conclusion should be
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interpreted with caution. As we know, a previous relevant study had found that patients with metastatic lesions of >3
trended to confer a worse prognosis regardless of the therapeutic regimens.*” In addition, another exploratory study
suggested that patients with AFP >400 ng/mL possessed worse prognosis among patients with HCC who received
hepatectomy.®® Collectively, whether number of metastatic lesions and AFP status might be used as prognostic
biomarkers for the administration of lenvatinib plus PD-1 blockades should be validated in subsequent prospective
clinical trials. Another promising result of our study was that patients with HBV positive who accounted for 73% of the
37 patients with HCC might benefit from the administration of lenvatinib plus PD-1 blockades uniformly, which was an
encouraging finding in our opinion. To our knowledge, different from the etiology of HCC in western countries,
considerable HCC in China could result from the HBV infection and the etiology of HCC from HBV infection
accounted for approximately 80% among all the HCC diagnosed in China.** Therefore, patients enrolled in this study
were representative of the patients with HCC in China and the finding that patients with HBV infection might benefit
from lenvatinib plus PD-1 blockades were in concert with the study reported previously.?® Collectively, clinical
outcomes of lenvatinib plus PD-1 blockades among patients with unresectable advanced HCC should be elucidated
in prospective clinical trials in the future.

With regard to the safety profile of the combination regimen, since no new or unexpected adverse reactions were
detected during the combination administration, it seemed that the safety profile of lenvatinib plus PD-1 blockades were
acceptable and manageable, which was in accordance with the overall safety profile in the previous study regarding the
combination therapy of lenvatinib plus PD-1 blockades among patients with advanced HCC.* However, it should be
noted that we observed one male patient had experienced severe hepatic failure that resulted in death after two months
administration of lenvatinib plus camrelizumab. In addition, the incidence of grade >3 adverse reactions was 59.5%,
which was slightly higher than that observed in the study regarding lenvatinib monotherapy or PD-1 monotherapy among
patients with advanced HCC (grade 3—4 adverse reaction was approximately 55% and 19%, respectively).?*°
Consequently, it seemed that patients with worse hepatic function should be cautioned when they were treated with
lenvatinib plus PD-1 blockades in real-world clinical practice. Moreover, the common adverse reactions such as
hypertension and proteinuria might be attributed to the administration of lenvatinib. Other adverse reactions such as
rash, pneumonia and reactive cutaneous capillary endothelial proliferation (RCCEP) might have resulted from the
administration of PD-1 blockades.’” Of note, RCCEP was deemed as the specific adverse reaction of camrelizumab
that was administered among 17 patients in our study. As a result, the actual incidence for RCCEP could be 29.4%, which
might be slightly lower than that observed for camrelizumab monotherapy in the other cancer (approximately 60%).*
This discrepancy regarding the incidence of RCCEP might be attributed to the administration of Lenvatinib that might
play a key role to attenuate the incidence of RCCEP during camrelizumab therapy. Therefore, the overall adverse
reactions of lenvatinib plus PD-1 blockades for patients with unresectable advanced HCC were acceptable and manage-
able. Collectively, lenvatinib plus PD-1 blockades exhibited promising effectiveness (ORR of 32.4%, DCR of 75.7%,
median PFS of 8.3 months and median OS of 17.8 months) and acceptable toxicity in first-line setting for patients with
unresectable HCC, which might be a meaningful therapeutic option for the patients clinically in our opinion. However, it
should be noted that patients with ECOG performance 2 score, AFP >400 (gm/mL), number of metastatic legions of >3
and those with worse hepatic function should be caution for the combination regimen in clinical practice own to the
inferior efficacy or worse adverse reaction. We thought that some potential biomarkers such as PD-L1 expression, TMB
and MSI status should be explored to identify the potential significance to predict the efficacy of lenvatinib plus PD-1
blockades in the subsequent exploratory study.

From an objective view, the major limitation of our study was that the sample size was relatively small as
a retrospective study, only 37 patients were recruited for analysis. Feasibility and tolerability of lenvatinib plus PD-1
blockades was still needed to be confirmed in more patients with HCC. Furthermore, multi-PD-1 blockades were
administered in our study, which might yield heterogeneous and diverse efficacy. Besides, as a retrospective study,
unintentional biases could not be avoided and the PFS and OS data maturity was limited compared with clinical trials.
Still and all, our study was of promising clinical implication to provide the real-world evidence for lenvatinib plus PD-1
blockades for patients with unresectable advanced HCC in first-line setting.
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