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Objective: Compared the outcomes between lenvatinib plus camrelizumab therapy and
lenvatinib monotherapy as post-progression treatment for advanced hepatocellular carcinoma
(HCC) with progressive disease (PD).

Patients and Methods: A total of 48 advanced HCC patients were included in this
retrospective study between June 2019 and March 2020. The patients were divided into
the lenvatinib plus camrelizumab group (n=21) and the lenvatinib group (n=27). Primary
endpoints were overall survival (OS) and progression-free survival (PFS), and secondary
endpoints were the objective response rate (ORR) and adverse events (AEs).

Results: The median follow-up time was 8.4 months. The median OS was not obtained. The
median PFS of lenvatinib plus camrelizumab group was significantly longer than that of
lenvatinib group (8.0 months vs 4.0 months, p=0.011). Compared with lenvatinib group,
lenvatinib plus camrelizumab group had higher ORR (28.57% vs 7.41%) and disease control
rate (DCR) (71.43% vs 51.85%). The most common adverse events (AEs) included hand-
foot skin reaction, hypertensions and abnormal hepatic function damage. Overall, 23.81%
and 25.93% of patients experienced grade >3AEs in the lenvatinib plus camrelizumab group
and the lenvatinib group, respectively.

Conclusion: Lenvatinib plus camrelizumab as post-progression treatment is effective and
safe for advanced hepatocellular carcinoma with PD.
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Introduction

Hepatocellular carcinoma (HCC) is the fourth common cause of cancer-related
deaths worldwide." More than 50% of patients with HCC are diagnosed with
advanced-stage disease at the first visit.” Radical resection is considered as the
major curative treatment for HCC patients. However, the recurrence rate remains as
high as 70% within five years even received radical surgery.’ Hence, post-
progression treatment for patients with advanced hepatocellular carcinoma is
important to prolong post-progression survival. Based on the Phase III REFLECT
trial,* lenvatinib was shown to be comparable to sorafenib, and has been widely
used as the first-line standard systemic therapy for advanced unresectable HCC
since 2018. In recent years, programmed cell death protein 1 (PD-1) and pro-
grammed cell death ligand 1 (PD-L1) checkpoint inhibitors have emerged as
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promising treatment strategies for HCC. In a randomized
Phase 2 trial,” camrelizumab, a humanised monoclonal
antibody against PD-1, has been shown to block the bind-
ing of PD-1 to PD-LI, and consequently inhibit the
immune escape of tumor cells. It showed high affinity
for PD-1 (KD=3-31 nmol/L) and high receptor occupancy
on circulating T lymphocytes (85% at a dose of 200 mg).
The binding epitope of camrelizumab is different from that
of nivolumab and pembrolizumab. Combined therapies
have achieved good results in the treatment of liver cancer,
especially the combination of lenvatinib and
pembrolizumab.® However, the efficacy of combination
therapy of lenvatinib and camrelizumab in the treatment
of advanced HCC has not been reported. This study inves-
tigated the clinical efficacy and safety of combination
therapy of lenvatinib plus camrelizumab in the treatment
of advanced HCC with progressive disease (PD), in com-

parison with lenvatinib monotherapy.

Patients and Methods

Patient Selection

Between June 2019 and March 2020, the medical records of
consecutive advanced HCC patients with PD were reviewed.
Advanced HCC who received at least one first-line treatment
and diagnosed with PD were eligible for inclusion in this
study. First-line treatment includes surgery, transarterial che-
moembolization (TACE), systematic chemotherapy and sor-
afenib. Other key inclusion criteria were age >18 years, at
least one measurable lesion as defined by modified Response
Evaluation Criteria in Solid Tumors version (mRECIST),
Child-Pugh scores of <7, an Eastern Cooperative Oncology
Group performance score (ECOG-PS) of 0 or 1, a predicted
life expectancy >12 weeks, patients with hepatitis B virus
(HBV) chronic infections, with a viral load <500 IU/mL and
were required to continue or start a full course of standar-
dized antiviral therapy during the study.” Patients were
excluded if they had Child-Pugh scores of >8, received
previous anti-PD-1 or anti-PD-L1 immunotherapy for
HCC, pregnant, cholangiocarcinoma or fibrolamellar and
mixed hepatocellular subtypes, other active malignancies,
symptomatic ascites, and gastrointestinal bleeding in the
past six months. This study was conducted according to
the ethical guidelines of the 1975 Declaration of Helsinki
and was approved by the Ethics Committee of Mengchao
Hepatobiliary Hospital of Fujian Medical University
(Approval Number: 2020 105 01). The data are anonymous

and the requirement for informed consent was therefore
waived.

Lenvatinib and Camrelizumab Treatment

Lenvatinib was orally administered at a starting dose of
12 mg/day for patients with >60 kg body weight or 8 mg/
day for patients with <60 kg body weight in the lenvatinib
monotherapy group.® The combined treatment group
received the same doses of lenvatinib as the lenvatinib
monotherapy group combined with camrelizumab
200 mg/2w.® In cases that developed drug-related adverse
events (AEs), the dose was reduced, or the drug was
temporarily stopped until the symptoms resolved to grade
1 or 2, according to the guidelines provided by the man-
ufacturer. All patients continued treatment until disease
progression, unacceptable toxicity, death, or discontinua-

tion for any reason.

Primary and Second Endpoints

Primary endpoints were overall survival (OS) and progres-
sion-free survival (PFS), and secondary endpoints were the
objective response rate (ORR) and adverse events.

Evaluation of Anti-Tumor Responses

Anti-tumor response was evaluated according to the
mRECIST.” The first on-study radiographic examination
was conducted at week 8, and subsequently every 3 weeks
during the treatment course until disease progression or
treatment discontinuation. Complete or partial responses
were required to be confirmed at least 4 weeks after the
first response. After disease progression or treatment dis-
continuation, the patients were monitored for OS every 30
days until death, loss to follow-up, or study completion.’

Assessment of Adverse Events

AEs were assessed according to the Common Terminology
Criteria for Adverse Events, version 4.0. Hand-foot skin
reaction, reactive cutaneous capillary endothelial prolifera-
tion, fever, appetite loss, hypertension and diarrhea were
routinely assessed, while bone marrow suppression, liver
function, renal function, heart function and thyroid func-
tion were monitored every 2—4 weeks.

Statistical Analysis
Statistical analyses were performed using R version 3.6.1
(http://www.r-project.org/). Continuous variables were ana-

lyzed using the Mann—Whitney U-test, and categorical vari-
ables were analyzed using the Fisher’s exact probability test.

4234

Dove!

Cancer Management and Research 2021:13


http://www.r-project.org/
https://www.dovepress.com
https://www.dovepress.com

Dove Wei et al
OS was measured from the date of treatment initiation until ~ Table | Baseline Characteristics of Patients
the date of death or last visit. PFS after treatment was Lenvatinib Group | Lenvatinib Plus P
measured from the date of treatment initiation until the date (n=27) Camrelizumab
of confirmation of the first radiologic progressive disease Group (n=21)
(PD). PES and OS were calculated using the Kaplan—-Meier Ageyears
method, and differences in survival were evaluated by the >45 19 17 0.401
Log rank test. The forward method of the univariate and =45 8 4
multivariate Cox proportional hazard model was used to Gender
identify the prognostic factors. Potentially relevant variables Male 2 19 0.858
were considered for generating the multivariable Cox model. Female 3 2
A p-value <0.05 was considered statistically significant. ECOG-PS
0 8 17 0.269
[ 9 4
Results
Baseline Characteristics of Patients AF;(Onf/mL) . " 0259
Table 1 shows the baseline characteristics of all 48 patients 2400 16 9
in the lenvatinib plus camrelizumab group (n=21) and HBsAg
lenvatinib group (n=27). The number of patients who 2 0226
received first-line, second-line and third-line were 6, 10 + 25 17
and 11 in the lenvatinib plus camrelizumab group, and 3, | 7gj meanssD | 1990 (16.39-2388) | 1547 (1235-18.42) | 0363
11 and 7 in the lenvatinib group, respectively. There was (umol/L))
no statistically significant difference between the two ALB (meantSD 3937 (37914126 | 39.90 (37.58-4207) | 0328
groups (all p > 0.05, Table 1). @)
PT (meanzSD (s)) | 13.52 (13.04-14.01) | 13.02 (123-13.83) | 0522
OS and PFS
Child-pugh score
In all 48 patients, the median OS was not obtained, the 56 2% 9 0792
6-month and 12-month OS rates were 85.2% and 75.7% 7 2 2
for the lenvatinib plus camrelizumab group, 73.7% and Cirrhosis
69.6% for the lenvatinib group (P=0.43) (Figure 1A), No 3 2 0.858
respectively. The median PFS was significantly longer for Yes 24 19
the lenvatinib plus camrelizumab group than for the lenva- Tumor type
tinib group (8.0 months vs 4.0 months, p=0.011) (Figure Primary 1 8
1B). The 6-month and 12-month PFS rates were 52.4% and Relapse 16 13 0.853
17.5% for the lenvatinib plus camrelizumab group, 14.8% Portal vein
and 0% for the lenvatinib group, respectively. thrombus
Subgroup analysis showed that no subgroup there was no No 15 10 0225
statistical difference in OS between the two groups in each :::;N |I| 4
subgroup (Supplementary Figure 1), and patients who was
>45 years old, or male, or AFP< 400 ng/mL, or HBsAg | Extrahepatic
positive, or Child-Pugh A grade, or received third-lines and me':a:taSis 0 0 0288
more previous treatment could benefit from lenvatinib plus Yes 17 10
camrelizumab combined therapy (Supplementary Figure 2).
Previous treatment
First-line 6 3 0.547
Prognostic Factors Associated with Good Second-lines 10 I
Third-lines or I 7

PFS

In the univariate analysis of all 48 patients, the prognostic
factors that were significantly associated with good OS were

more

Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group Performance
Status; AFP, o-fetoprotein; ALB, albumin, PT, prothrombin time.
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Figure | Survival curves of all patients with advanced hepatocellular carcinoma who underwent lenvatinib plus camrelizumab treatment and lenvatinib monotherapy. (A)
cumulative overall survival (OS) curves and, (B) cumulative progression-free survival (rPFS) curves.

ECOG-PS score of 0, Child-Pugh score of 5-6, no portal vein
thrombus and Ist-line previous treatment (Table 2). In the
multivariate analysis, ECOG-PS score of 0 and Child-Pugh
score of 5—6 remained significant independent predictors of
good OS (HR=13.403, 95% CI=1.766-30.171, p=0.027;
HR=5.981, 95% CI=1.208-29.609, p=0.040, respectively).
The prognostic factors associated with good PFS in all 48
patients showed ECOG-PS score of 0, HbsAg positive, and

lenvatinib plus camrelizumab treatment as the significant

variables (Table 3). In the multivariate analysis, ECOG-PS
score of 0 and lenvatinib plus camrelizumab treatment
remained significant independent predictors of good PFS
(HR=10.685, 95% CI=2.888-35.529, p<0.001; HR=0.365,
95% CI=0.148-0.897, p=0.028, respectively).

Anti-Tumor Responses
Among all 48 patients, the best anti-tumor responses were
partial response (PR) in six, stable disease (SD) in nine,

Table 2 Univariate and Multivariate Analyses of the Prognostic Factors for OS

Variables Univariate Analysis Multivariate Analysis

Hazard 95% CI P value Hazard 95% CI P value

Ratio Ratio

Age, years (>45 vs <45) 1.029 0.278-3.804 0.996 0.030 0.001-1.017 0.051
Gender (male vs female) 0.728 0.094-5.639 0.761
ECOG-PS (0 vs I) 5.801 1.798-18.712 | 0.003* 13.403 1.766-30.171 | 0.027*
AFP (2400 vs <400ng/mL) 3.503 0.937-13.099 0.062 2432 0.509-11.613 0.265
HBsAg (- VS +) 0.804 0.174-3.719 0.780
TBil (umol/L) 1.047 0.991-1.017 0.098
ALB (g/L) 0.908 0.791-1.042 0.169
PT (s) 1.212 0.902-1.627 0.202
Child-Pugh score (5~6 vs 7) 4.927 1.302-18.642 | 0.019* 5.981 1.208-29.609 | 0.040*
Cirrhosis (no vs yes) 1.230 0.159-9.534 0.843
Tumor type (primary vs relapse) 0.370 0.115-1.197 0.097 0.069 0.001-4.951 0.220
Portal vein thrombus (no vs I/ll vs [1I/IV) 1.924 1.008-3.671 0.047%* 0.147 0.007-3.133 0.219
Extrahepatic metastasis (no vs yes) 1112 0.353-3.506 0.856 5.159 0.612—43.454 0.131
Previous treatment (first-line vs second-lines vs third-lines 0.334 0.148-0.756 0.008*
or more)
Treatment (lenvatinib group vs lenvatinib plus 0.625 0.188-2.077 0.443 5.785 0.221-8.998 0.292
camrelizumab group)

Note: *P<0.05.

Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group Performance Status; AFP, a-fetoprotein; ALB, albumin, PT, prothrombin time.
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Table 3 Univariate and Multivariate Analyses of the Prognostic Factors for PFS

Variables Univariate Analysis Multivariate Analysis

Hazard 95% ClI P value Hazard 95% CI P value

Ratio Ratio

Age, years (>45 vs <45) 1.013 0.984-1.044 | 0.379
Gender (male vs female) 1.401 0.490—4.008 0.529
ECOG (0 vs I) 3.236 1.535-6.821 | 0.002* 10.685 2.888-39.529 | <0.001*
AFP (2400 vs <400ng/mL) 1.300 0.667-2.532 | 0.441 1.464 0.569-3.765 0.429
HBsAg (- VS +) 0.345 1.336-3.181 | 0.035*% 0.378 0.090-1.582 0.183
TBil (umol/L) 1.026 0.991-1.063 0.152
ALB (g/L) 1.032 0.961-1.108 | 0.387
PT (s) I.112 0.899-1.376 | 0.329
Child-Pugh score (5~6 vs 7) 1.031 0.310-3.423 0.960 2.757 0.631-12.040 0.178
Cirrhosis (no vs yes) 0.643 0.190-2.182 0.479
Tumor type (primary vs relapse) 1.058 0.533-2.099 0.873 0.637 0.170-2.391 0.504
Portal vein thrombus (no vs l/ll vs Ill/IV) 1.015 0.781-1.434 0.934 0.449 0.194-1.038 0.061
Extrahepatic metastasis (no vs yes) 0.832 0.433-1.596 0.579 0.435 0.148-1.278 0.130
Previous treatment (first-line vs second-lines vs third-lines 0.812 0.528-1.249 0.344 0.755 0.387-1.471 0.409
or more)
Treatment (lenvatinib group vs Lenvatinib plus 0.434 0.217-0.867 | 0.018* 0.365 0.148-0.897 0.028*
camrelizumab group)

Note: *P<0.05.

Abbreviations: ECOG-PS, Eastern Cooperative Oncology Group Performance Status; AFP, a-fetoprotein; ALB, albumin, PT, prothrombin time.

Table 4 Best Anti-Tumor Response According to the mRECIST

Lenvatinib Lenvatinib Plus
Group Camrelizumab Group
(n=27) (n=21)
Complete response 0 (0%) 0 (0%)
Partial response 2 (7.41%) 6 (28.57%)
Stable disease 12 (44.44%) 9 (42.86%)
Progressive disease 13 (38.15%) 6 (28.57%)
Objective Response 741% 28.57%
Rate
Disease Control Rate 51.85% 71.43%

Note: Responses were evaluated according to modified Response Evaluation
Criteria in Solid Tumors version by investigators.

and PD in six patients in the lenvatinib plus camrelizumab
group, and PR in two, SD in 12, and PD in 13 patients in
the lenvatinib group (Table 4). Compared with the lenva-
tinib group, the lenvatinib plus camrelizamab group had
higher ORR (28.57% vs 7.41%) and disease control rate
(DCR) (71.43% vs 51.85%).

Adverse Events

Table 5 shows the frequency of AEs within six weeks after
the initiation of treatment in all 48 patients. The most
common AEs in the two groups were hand-foot skin reac-
tion (n=7), hypertension (n=13) and abnormal hepatic

function damage (n=12). For AEs of any grade, abnormal
cardiac function, hypothyroidism and reactive cutaneous
capillary endothelial proliferation (RCCEP) occurred only
in the lenvatinib plus camrelizumab group. Overall, AEs
of grade >3 had similar frequencies in both groups.
However, one patient needed to discontinue lenvatinib
treatment due to severe AEs (grade 3 hypertension) and
one patient needed to discontinue lenvatinib plus camreli-
zumab treatment due to severe AEs (grade 3 decreased
platelet count).

Discussion
The present study compared the outcomes between lenva-
tinib plus camrelizumab and lenvatinib monotherapy for
patients with advanced HCC in the clinical setting. The
results showed that both ORR and DCR according to the
mRECIST were significantly higher in the lenvatinib plus
in the

Moreover, PFS was significantly longer in the lenvatinib

camrelizumab group than lenvatinib group.
plus camrelizumab group than in the lenvatinib group, and
lenvatinib plus camrelizumab treatment was a significant
independent predictor of better PFS. To the best of our
knowledge, this was the first study on the efficacy of
lenvatinib plus camrelizumab in the treatment of advanced
HCC in clinical practice.
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Table 5 Treatment-Related Adverse Events

Lenvatinib Group (n=27) Lenvatinib Plus Camrelizumab Group (n=21)
All Grade Grade3/4 All Grade Grade3/4

Hand-foot skin reaction 2 (7.41%) I (3.70%) 5 (23.81%) | (4.76%)
Hypertension 6 (22.22%) 4 (14.81%) 7 (33.33%) 3 (14.29%)
RECCP 0 0 3 (14.29%) 0
Weight loss 0 0 0 0
Decreased appetite | (3.70%) 0 0 0
Nausea 4 (14.81%) 0 0 0
Diarrhea 2 (7.41%) | (3.70%) 2 (9.52%) 0
Alopecia 2 (7.41%) 0 | (4.76%) 0
Weakness | (3.70%) 0 0 0
Rash 2 (7.41%) 0 0 0
Hemorrhage 2 (7.41%) 0 0 0
Hoarseness 0 0 1 (4.76%) 0
Mucositis | (3.70%) 0 0 0
Pain 3(11.11%) 0 | (4.76%) 0
Myelosuppression

Decreased white blood cell | (3.70%) | (3.70%) | (4.76%) 0

Decreased red blood cell | (3.70%) 0 0 0

Decreased platelet count | (3.70%) 0 2 (9.52%) | (4.76%)
Abnormal hepatic function

Increased blood bilirubin 4 (14.81%) 0 | (4.76%) 0

Increased alanine aminotransferase 6 (22.22%) 0 2 (9.52%) 0

Increased aspartate aminotransferase 7 (25.93%) 0 5 (23.81%) 0
Abnormal renal function

Proteinuria 4 (14.81%) 0 3 (14.29%) 0

Increased creatinine 0 0 0 0

Increased urea nitrogen 0 0 0 0
Abnormal cardiac function

Increased creatine kinase 0 0 4 (19.05%) 0

Increased creatine kinase isoenzyme 0 0 3 (14.29%) 0

Hypothyroidism 0 0 2 (9.52%) 0

Abbreviation: RECCP, reactive cutaneous capillary endothelial proliferation.

Several reports have described the anti-tumor response
to combination therapy in advanced HCC.*'°'* These
reports showed ORRs of 22.7-46.0% and DCRs of 73.6—
88.0% according to mRECIST or RECIST 1.1. Similarly,
the present study showed that the ORR and DCR were
14.3% and 35.7%, respectively. As for the prognosis, the
previous reports showed median OS of 15.9-22.0 months
and PFS of 7.8-9.3 months. However, the median OS in
this study was not obtained and PFS were only 4.0 months,
respectively. The possible reasons for this result were
considered as follow: (1) most of these patients
received second-line or above treatment and with progres-
sive disease, the prognosis for such patients is usually
poor; (2) the follow-up time was not long enough. Even

so, these results still suggest that lenvatinib plus camreli-
zumab treatment is more effective than lenvatinib alone in
advanced HCC as post-progression treatment.

The combination therapy including tyrosine kinase
inhibitor (TKI) combined with PD-1/PD-L1 checkpoint
inhibitors and PD-1/PD-L1 checkpoint inhibitors com-
bined with cytotoxic T-lymphocyte-associated protein 4
(CTLA-4) inhibitor have emerged as a promising treat-
ment strategy for advanced HCC. However, only
a minority of advanced HCC patients benefit from these
combination therapies. Several reports have described
predictive factors for response to TKI or PD-1/PD-L1
checkpoint inhibition in HCC.">™' Gender, age, ECOG-
PS score, AFP, liver function reserve, grade of AEs and
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levels of PD-L1 may influence the efficacy of above
treatments. In this study, ECOG-PS score of 0 was
a significant independent predictor of good OS and PFS,
and Child-Pugh score of 5-6 was a significant indepen-
dent predictor of good OS. Future strategies might require
predictive factor-based patient selection to identify
patients who are likely to respond to the combination
strategies in order to enhance anti-tumor efficacy and
clinical success.

In the present study, previously known AEs occurred in
the lenvatinib plus camrelizumab group and the lenvatinib
group.*>2%22 One patient needed to discontinue lenvati-
nib treatment due to grade 3 hypertensions, while one
patient needed to discontinue lenvatinib plus camrelizu-
mab treatment due to grade 3 decreased platelet count.
Wang et al reported that 66.8% of camrelizumab-treated
patients experienced RCCEP,> but in the present study,
RCCEP occurred in only 14.29% of the patients in the
combined treatment group. This may be because lenvati-
nib, a type of VEGFR inhibitor, binds to VEGF and
inhibits RCCEP formation by blocking signal transduc-
tion. Preclinical data suggested that the immunomodula-
tory effect of TKI drugs complements PD-1 activity,
thereby increasing sensitivity of tumors to combination
therapy and reducing the occurrence of AEs.**?*

There were several limitations in the present study.
First, it was a retrospective study and therefore selection
bias could not be avoided. Second, since lenvatinib and
immunotherapy have only been used for advanced hepa-
tocellular carcinoma in recent years and the number of
patients receive Lenvatinib treatment as second-line or
above treatment was little, the sample size was small.
Third, the study was conducted at a single institution,
further studies such as random multi-center researches
are needed. Fourth, the follow-up duration was short, the
long-term outcomes remain further study.

Conclusion

Lenvatinib plus camrelizumab treatment is effective and
safe as a post-progression treatment for advanced hepato-
cellular carcinoma with progressive disease, and may lead
to more favorable short-term outcomes compared with
lenvatinib monotherapy.

Abbreviations

AEs, adverse events; DCR, disease control rate; ECOG-PS,
Eastern Cooperative Oncology Group performance score;
HBYV, hepatitis B virus; HCC, hepatocellular carcinoma;

OS, overall survival; ORR, objective response rate; PD,
progressive disease; PD-1, programmed cell death protein
1; PD-L1, programmed cell death ligand 1; PFS, progres-
sion-free survival; TACE, transarterial chemoembolization.
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