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Background: Lenvatinib, a multi-targeted tyrosine kinase inhibitor (TKI), has proven efficacy as the
first-line treatment for patients with advanced hepatocellular carcinoma (HCC). However, there is no
standard effective second-line treatment option following progression on lenvatinib therapy. Because of the
comprehensive coverage of therapeutic targets of lenvatinib, the remission rate of other TKI treatments in
HCC patients resistant to lenvatinib is quite low.

Methods: In this study, the effectiveness and safety of anti-programmed cell death protein-1 (PD-1)
antibodies plus lenvatinib were assessed in 46 patients between April 2018 and April 2020 at the Zhongshan
Hospital, Fudan University, by retrospectively reviewing their clinical data. Patients with unresectable HCC
who progressed on lenvatinib were given standard doses of lenvatinib and anti-PD-1 antibodies. They
were followed-up every 6-8 weeks with medical imaging and laboratory tests and treatment-related adverse
reactions were investigated.

Results: The objective response and the disease control rates were 23.9% (11/46) and 71.7% (33/46),
respectively by Response Evaluation Criteria in Solid Tumours 1.1 (RECIST). After a median follow-up
period of 15.6 [interquartile range (IQR), 11.2-22.0] months, the median progression-free survival (PFS)
and overall survival (OS) were 6.9 months [95% confidence interval (CI): 2.1-11.8] and 14.5 months (95%
CI: 6.8-22.3), respectively. The most common treatment-related adverse events were anorexia (43.5%),
hypothyroidism (43.5%), hypertension (36.9%), fatigue (34.8%), and diarrhea (26.1%). Grade 3/4 events
occurred in 16 patients (34.8%). Emotional functioning and overall quality of life were improved significantly
following the initiation of anti-PD-1 antibodies plus lenvatinib therapy (fatigue, 4.9+7.5 vs. 11.1+12.7,
P=0.03; diarrhea, 12.3220.9 vs. 18.5:16.8, P=0.01; pain, 5.5:10.3 vs. 11.1£13.9, P=0.01).

Conclusions: The combination of anti-PD-1 antibodies and lenvatinib may benefit patients with
unresectable HCC who progressed on lenvatinib. This study provides a real-world data and treatment choice

for patients progressed with lenvatinib.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most
common malignancies and the fourth leading cause of
cancer-related death worldwide (1). Most patients are
diagnosed with advanced or unresectable HCC; hence,
systemic treatment is the major choice for these patients
(2,3). Furthermore, the disease recurs in about 70% of
patients who received surgical resection of the primary
tumor (4).

With the progression of new tyrosine kinase inhibitors
(TKIs) and immune therapy, the therapeutic options for
advanced unresectable HCC have progressed dramatically
in recent years (2). For patients with HCC, lenvatinib, an
oral multi-targeted TKI, is non-inferior to sorafenib in
terms of overall survival (OS) and objective response rate
(ORR), and significantly improves the progression-free
survival (PFS) of patients (5). However, the effectiveness
of lenvatinib is limited by drug resistance and intolerable
toxicities (6). Recently, several molecular targeted agents
have been approved for the treatment of HCC, such as
regorafenib, cabozantinib, and ramucirumab (for patients
with serum alpha-fetoprotein >400 ng/mL) (7). However,
there is no evidence of significant effect of these drugs for
patients who have progressed with lenvatinib (8).

HCC is highly heterogeneous and multiple molecular
pathways are involved in the development of drug resistance
in HCC cells (9). Combining TKIs and immune checkpoint
inhibitors (ICIs) is one way to potentially boost effectiveness
and minimize treatment resistance in HCC (10). Recently,
the safety and efficacy of the combination of TKIs and
anti-programmed cell death protein-1 (PD-1) antibodies
have been reported in several studies (11). Treatment with
lenvatinib plus anti-PD-1 immunotherapy was associated
with good survival outcomes in patients with unresectable
HCC (12). Surprisingly, in an open-label, multicenter
study, treatment with lenvatinib plus pembrolizumab was
associated with a median OS of 22 months in patients with
unresectable HCC (13). Treatment after the progression
of the TKI therapy is important, which is closely related
to the overall survival. Although second-line treatment
options following progression on sorafenib have been
established (14), effective treatments following progression
on lenvatinib have not been fully elucidated. There is no
standard follow-up treatment regimen for patients with
advanced HCC who have failed lenvatinib therapy. Because
of the comprehensive coverage of therapeutic targets
of lenvatinib, the remission rate of other TKI treatments in
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HCC patients resistant to lenvatinib is quite low. At present,
it is unknown whether the addition of immunotherapy
whilst continuing lenvatinib could benefit patients.

We present the results of this retrospective, real-world
study to evaluate the effectiveness and tolerability of
the combination of anti-PD-1 antibodies and lenvatinib
in Chinese patients with unresectable HCC who had
progressed on lenvatinib. We present the following article in
accordance with the TREND reporting checklist (available
at https://jgo.amegroups.com/article/view/10.21037/jgo-
22-643/rc).

Methods
Patients

Patients were eligible for inclusion in this real-world study
if they had HCC that was initially considered unresectable
[according to the American Association for the Study of
Liver Diseases (AASLD) guidelines (15)], had received oral
lenvatinib (>4 mg/day for at least 1 month) and experienced
disease progression during lenvatinib treatment, and
then received anti-PD-1 antibodies (pembrolizumab or
toripalimab) combined with lenvatinib between April
2018 and April 2020 at the Zhongshan Hospital, Fudan
University, Shanghai, China. Patients were also required
to have a tumor classification of Barcelona Clinic Liver
Cancer (BCLC) B or C, a Child-Pugh score <7, an Eastern
Cooperative Oncology Group (ECOG) performance status
of 0 or 1, more than one measurable target lesion according
to the Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1 (16), and complete medical and follow-up
data available.

Patients who received other systemic anti-cancer
therapies concomitantly with anti-PD-1 antibodies plus
lenvatinib and those with malignant tumors other than
HCC, immunodeficiency, or active autoimmune disease,
were excluded. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013). The study
was approved by the Clinical Research Ethics Committee
of Zhongshan Hospital, Fudan University (No. B2019-
296R). Individual consent for this retrospective analysis was
waived.

Study design

As is standard practice at our institution, lenvatinib was
given orally at a dose of 12 mg/day for bodyweight >60 kg
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and 8 mg/day for bodyweight <60 kg. Standard doses
of anti-PD-1 antibodies (pembrolizumab 200 mg or
toripalimab 240 mg) were administered intravenously every
3 weeks to patients who experienced disease progression
while receiving oral lenvatinib.

Clinical and laboratory data were retrospectively
collected from the charts of eligible patients. The patients’
demographics, tumor responses, and health-related quality
of life (HRQOL) data were also collected.

According to standard practice, patients were followed-
up every 6-8 weeks using enhanced computed tomography
(CT) or magnetic resonance imaging (MRI) and laboratory
tests, and anti-tumor effects were assessed according to
RECIST v1.1 (16). To evaluate the safety of anti-PD-1
antibodies plus lenvatinib, treatment-related adverse
reactions (TRAEs) were investigated according to the
patient’s treatment time and the laboratory test time. PFS
and OS were calculated from the date of treatment initiation
with an anti-PD-1 antibody plus lenvatinib to the time of
tumor progression or the patient’s death, respectively.

Two questionnaires [Quality of Life Questionnaire
Core 30 (QLQ C-30) and Quality of Life Questionnaire
Hepatocellular Carcinoma 18 (QLQ HCCI18)] from the
European Organization for Research and Treatment of
Cancer (EORTC) were used to assess the HRQOL (17-19),
according to the standard practice at our institution. These
questionnaires were conducted immediately before and
after anti-PD-1 antibodies plus lenvatinib treatment.

The EORTC QLQ-C30 contains 30 questions grouped
into five functional domains (physical, role, emotional,
cognitive, and social), three symptom domains (fatigue,
pain, nausea and vomiting), six individual symptom items,
and one scale assessing the global quality of life. The QLQ-
HCCI18 contains 18 questions grouped into eight domains
(fatigue, jaundice, nutrition, pain, fever, body image,
abdominal swelling, and sex life) (18). All questionnaire
responses were transformed into scores ranging from 0 to
100. The total score was only calculated when the scores for
all domains/items were available.

Statistical analysis

Continuous variables were described by the mean =
standard error (SE) and between-group differences were
compared using the Student’s #-test. Categorical variables
were described as frequencies and percentages. The chi-
squared test was used to evaluate the response to treatment,
and paired Student’s #-test was used to compare laboratory
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parameters and HRQOL before and after lenvatinib
treatment. Survival was analyzed using the Kaplan-
Meier method, and differences in the survival curves were
estimated using a log-rank test. P<0.05 was considered

statistically significant. All data analyses were performed
using SPSS software (v25.0; SPSS Inc., Chicago, IL, USA).

Results
Patients

A total of 46 patients were enrolled in this study, including
41 (89.1%) males and 5 (10.8%) females, with a median age
of 58 (range 45-69) years (Table I). The main characteristics
of the study population are shown in Tible 1. The most
common etiology of liver disease among the patients was
the hepatitis B virus (HBV & both B and C; n=44, 95.7%).
All patients were classified as Child-Pugh class A. Overall,
12 (26.1%) patients were in BCLC B stage and 34 (73.9%)
patients were in BCLC C stage. The ECOG performance
status score was 0 in 30 patients (65.2%) and 1 in 16 patients
(34.8%). Macrovascular invasion was present in 15 (32.6%)
patients. Of the 26 (56.5%) patients with distant metastasis,
seven had lung metastases, five had bone metastases, and 13
had metastases at other sites. Most patients (n=31; 67.4%)
had only previously received lenvatinib, while 15 (32.6%)
patients had previously received sorafenib or chemotherapy,
and had received lenvatinib as a second- or third-line
systemic treatment.

Twenty-nine patients received lenvatinib 8 mg/day
and seven patients received 12 mg/day; the remaining
20 patients received lenvatinib 4-12 mg/day during the
study due to adverse events. The median duration of
lenvatinib treatment before the study was 4.1 [interquartile
range (IQR), 1.8-8.1] months, while that of combination
treatment was 5.7 IQR, 2.0-12.0) months.

Tumor response and survival

The ORR and the disease control rate (DCR) were 23.9%
(11/46) and 71.7% (33/46), respectively (RECIST 1.1).
After a median follow-up period of 15.6 (IQR, 11.2-22.0)
months, the median PFS and median OS were 6.9 [95%
confidence interval (CI): 2.1-11.8] months and 14.5 (95%
CI: 6.8-22.3) months, respectively (Figure I).

Safety

The most common TRAEs were decreased thyroid
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Table 1 Baseline demographics and disease characteristics of the
included patients

Variables Patients, n (%)
Age (years), median [range] 58 [45-69]
Sex
Male 41 (89.0)
Female 5(11.0)
Weight (kg), median [range] 65 [49-82]
ECOG performance status
0 30 (65.2)
1 16 (34.8)
Child-Pugh score
5 24 (52.2)
6 22 (47.8)
7 0
BCLC stage
B 12 (26.1)
C 34 (73.9)
Etiology of chronic liver disease
Hepatitis B 43 (93.4)
Hepatitis C 1(2.2)
Both hepatitis B and C 1(2.2)
Other 1.2
MVI (PVVT) 15 (32.6)
vp1 5(10.9)
vp2 1(2.2)
vp3 4(8.7)
vp4 5(10.9)
Number of tumors
<3 18 (39.1)
>3 28 (60.9)
Maximum diameter of tumor (cm) (mean + SD) 4.7+4.2
Extra-hepatic spread 26 (56.5)
Lung 7 (15.2)
Bone 5(10.9
Mesentery 3(6.5)
Other 11 (23.9)

Table 1 (continued)
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Table 1 (continued)

Variables Patients, n (%)

Previous systemic therapy
Lenvatinib 31 (67.4)

Sorafenib 15 (32.6)

BCLC, Barcelona Clinic Liver Cancer; ECOG, Eastern Cooperative
Oncology Group; MVI, microvascular invasion; PVVT, portal vein
tumor thrombus.

function (43.5%), loss of appetite (43.5%), hypertension
(36.9%), fatigue (34.8%), and diarrhea (26.1%) (Table 2).
Grade 3/4 adverse events occurred in 16 patients (34.8%),
which included gastrointestinal hemorrhage, anorexia, and
hypertension (Table 2).

Dose reductions were required in 19 (41.3%) patients,
and one (2%) patient discontinued treatment due to diabetic
ketoacidosis. Immune-related adverse events occurred in
17 (36.9%) patients, and included interstitial pneumonia
(n=2), upper gastrointestinal hemorrhage (n=2), immune
enteritis (n=1), grade 4 thrombocytopenia (n=1), diabetes
(n=1), and 10 additional grade 1/2 adverse events.

HRQOL

Both the EORTC QLQ-C30 and QLQ-HCC18
questionnaires were completed by 58.7% (27/46) of
patients. Emotional functioning and overall HRQOL
were improved significantly in patients with HCC after
initiation of treatment with anti-PD-1 antibodies plus
lenvatinib (7able 3). Compared to lenvatinib monotherapy,
anti-PD-1 antibodies plus lenvatinib reduced the incidence
of deterioration on the EORTC QLQ-HCCI18 disease-
specific symptom scales. Compared with lenvatinib
alone, the addition of anti-PD-1 antibodies to lenvatinib
significantly reduced fatigue [4.9+7.5 vs. 11.1x12.7 (QLQL-
HCCI18), hazard ratio (HR) 0.60, 95% CI: 0.45-0.80],
diarrhea [12.3£20.9 vs. 18.516.8 (QLQ-C30), HR 0.65,
95% CI: 0.46-0.92], and pain [5.5+10.3 vs. 11.1£13.9
(QLQL-HCC18), HR 0.62, 95% CI: 0.08-10.04] in
patients with unresectable HCC.

Discussion

With the emergence of new TKIs and immune therapy,
the therapeutic options for advanced HCC have progressed
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Median PFS, months 95% Cl

2.1-11.8

0.8 - 6.9

Probability of
progression-free survival

Months
Number at risk
45 13 4 0

B 1.0

0.8

Median OS, months 95% Cl
14.5 6.8-22.3

0.6

0.4

0.2

Probability of overall survival

0.0 T T 1
0 10 20 30
Months

Number at risk
45 18 7 0
Figure 1 Kaplan-Meier estimations of PFS and OS. Crosses
represent censoring. PFS, progression-free survival; OS, overall

survival.

dramatically in recent years. Currently, sorafenib and
lenvatinib are first-line therapies for unresectable HCC.
While many effective molecular targeted agents have
become available, such as regorafenib (20), cabozantinib (21),
and ramucirumab (22) (for patients with a serum alpha-
fetoprotein (AFP) level >400 ng/mL), second-line options
have been established after progression on sorafenib.
However, effective treatments after progression on
lenvatinib have not been fully elucidated.

Lenvatinib and anti-PD-1 inhibitors have proven survival
benefits when used as a first- or second-line therapy for
advanced HCC. Recently, lenvatinib plus pembrolizumab
has been shown to be a potent systemic combination
therapy in patients with unresectable HCC (23). However,
there were no data regarding the benefits of combined
anti-PD-1 antibodies with lenvatinib in patients who had
previously progressed on lenvatinib. Therefore, we assessed
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Table 2 Treatment-related adverse events in patients receiving an
anti-PD-1 antibody plus lenvatinib

TRAEs Any grade, n (%) Grade =3, n (%)
Appetite loss 20 (43.5) 4(8.7)
Hypothyroidism 20 (43.5) 1.2
Hypertension 17 (36.9) 3 (6.5)
Fatigue 16 (34.8) 0
Diarrhea 12 (26.1) 2 (4.3)
Dysphonia 10 (21.7) 0
Weight loss 9(19.6) 0
Hand-foot syndrome 8(17.4) 0
Proteinuria 8(17.4) 12.2)
Hemorrhage - 5(10.9)
Immune pneumonia - 2 (4.3)
Immune enteritis - 1(2.2)
Immune hepatitis - 12.2)
Rash - 12.2)
Shoulder pain - 1.2
Thrombocytopenia - 1(2.2)

Table contains any TRAE reported in >5 (10%) patients and any
TRAE = grade 3. TRAEs, treatment-related adverse events.

the effectiveness and safety of immune checkpoint inhibitors
plus lenvatinib in real-world patients with unresectable
HCC who had progressed on lenvatinib.

In this real-world study of combined ICIs with lenvatinib
in patients with unresectable HCC who had progressed
on lenvatinib, the ORR and DCR were 23.9% (11/46)
and 71.7% (33/46), respectively, based on RECIST 1.1.
After a median follow-up period of 15.6 (IQR, 11.2-22.0)
months, the median PFS and OS were 6.9 (95% CI:
2.1-11.8) months and 14.5 (95% CI: 6.8-22.3) months,
respectively. In the Keynote-524 trial (13) of lenvatinib
plus pembrolizumab in patients with advanced HCC,
the ORR and DCR were 36.0% (95% CI: 26.6-46.2%)
and 88.0% (95% CI: 80.0-93.6), respectively, according
to RECIST 1.1 using independent imaging review.
Moreover, in this open-label multicenter study, lenvatinib
combined with pembrolizumab showed a median PFS of
8.6 months and a median OS of 22 months (13). However,
lenvatinib plus pembrolizumab were used as a first-line
treatment in the Keynote-524 trial. Patients in our study
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Table 3 Health-related quality of life scores with the questionnaires of QLQ C-30 and QLQ HCC18
Symptoms/problems Before lenvatinib (n=27) After lenvatinib (n=27)  After anti-PD-1 antibody (n=27) P value

QLQ-C30
Physical function 86.7+11.5
Role function 72.2+16.7
Emotional function 91.0+7.6
Cognitive function 93.8+9.4
Social function 75.3+18.7
Global HRQOL 54.1+9.3
Fatigue 16.0+15.0
Nausea/vomiting 4.3+8.8
Pain 9.3+14.1
Dyspnea 3.7+10.7
Sleep disturbance 7.4+141
Appetite loss 14.8+16.9
Constipation 2.5+8.9
Diarrhea 4.9+15.2
Financial difficulties 13.6+16.7
QLQ-HCC18
Abdominal swelling 13.6+23.1
Body image 0.6+3.2
Jaundice 0.0+0.0
Pain 4.9+10.1
Fever 0.62+3.2
Nutrition 0.7+2.8
Fatigue 10.3+11.5
Sex life 3.7+14.1

86.2+4.8 84.9+14.7 0.41
71.6+22.1 74.7+21.9 0.30
94.1+7.6 95.4+6.7 0.01*
94.4+9.2 95.1+7.8 0.23
74.1+19.8 76.5+20.8 0.45
61.8+11.2 67.6+11.6 0.00*
13.9+14.3 13.6+£13.5 0.67
4.3+8.8 1.2+4.4 0.06
13.0£14.1 9.9+15.5 0.34
3.7+10.6 3.7+141 1.00
4.9+12.1 2.5+8.9 0.13
19.8+19.1 13.6+£19.1 0.17
3.7£10.7 2.5+£8.9 0.57
18.5+16.8 12.3+20.9 0.01*
12.3+18.8 13.6+£19.1 0.75
14.8+23.3 14.8+19.2 0.95
0.6+3.1 0.6+3.2 1.00
0.6+3.1 1.8+5.3 0.11
11.1£13.9 5.5+10.3 0.01*
1.8+5.3 3.7+ 71 0.16
0.7+£2.1 1.0+2.4 0.75
11.1+12.7 4.9+7.5 0.03*
4.9+15.2 0.0+0.0 0.14

Data are presented as scores + SD in all patients who completed both questionnaires (n=27). The P value represents the comparison
between the combination therapy with lenvatinib (i.e., after anti-PD-1 antibody) and monotherapy (after lenvatinib). Scores range from
0-100. In the QLQ-C30, for functional (physical, role, emotional, cognitive and social) or global HRQOL, higher scores represent a relatively
higher/healthier level of functioning or global QoL. For the symptom/problem scale, higher scores represent more severe symptoms/
problems. In the QLQ-HCC18, higher scores indicated worse symptoms. *, P<0.05. QLQ-30, Quality of Life Questionnaire Core 30; QLQ-
HCC18, Quality of Life Questionnaire Hepatocellular Carcinoma 18; QoL, quality of life; SD, standard deviation.

had already progressed on lenvatinib. In the REFLECT
study, the median PFS for first-line lenvatinib in HCC was
7.4 months (24). In the present study, we found that
the median PFS of patients on PD-1 antibodies plus
lenvatinib was 6.9 months after progression on lenvatinib

monotherapy.
Excluding the performance of lenvatinib in the REFLECT
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study, the ORR for molecular targeted drug monotherapy
is generally less than 25% (25). The survival of patients
with unresectable HCC is approximately 1 year (26),
and thus, the overall efficacy of molecular targeted drug
monotherapy is not ideal. Additionally, ICI monotherapy
is not very effective in HCC, with ORRs below 20% (27).
In two large phase III clinical trials, CheckMate-459 (28)
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and KEYNOTE-240 (29), the OS of patients on ICI
monotherapy (either first- or second-line) had no statistical
significance compared to that of patients in the control
groups. More importantly, the proportion of patients with
tumor progression after single-agent immunotherapy
often exceeds 30% (30). Furthermore, some patients
may progress more quickly with immunotherapy—
hyperprogression—a notable issue for patients with HCC
receiving immunotherapy (31,32). Kim ez 4/. (33) identified
a potential protective effect against the development of
hyperprogression during PD-1 blockade with anti-vascular
endothelial growth factor (VEGF) therapy. Preclinical
evidence suggests that combining a TKI inhibitor and
anti-PD-1/anti-PD-L1 antibody induces additive anti-
tumor effects (34). Lenvatinib, which has anti-VEGF
effects, normalizes the tumor vasculature and increases
the effective infiltration of T lymphocytes in the immune-
therapy microenvironment (35). Previous studies have
shown that ICI-mediated antitumor responses depend on
the infiltration of T lymphocytes (36). Therefore, lenvatinib
can provide an effective microenvironment for anti-PD-1
therapy (23,37).

Clinicians will be understandably concerned that the
combination of lenvatinib and IClIs in patients who have
failed first-line TKI treatment will increase the side effects.
In the current study, combination therapy was relatively
well tolerated, with immune-related adverse events
experienced by 36.9% of patients and no treatment-related
deaths. The most common TRAEs were anorexia (43.5%),
hypothyroidism (43.5%), hypertension (36.9%), fatigue
(34.8%), and diarrhea (26.1%). Grade 3/4 events occurred
in 16 patients (34.8%). These results are similar to those
of lenvatinib plus pembrolizumab in the Keynote-524
trial (13), in which the most common TRAESs were anorexia,
hypertension, diarrhea, and fatigue, with no unexpected
safety signals.

The HRQOL of patients in this study was also evaluated
using the QLQ C-30 and QLQ HCCI18 questionnaires.
HRQOL analysis is important in clinical studies to
clarify a clinically meaningful benefit from the patients’
perspective, particularly in cases where there are no
cures (38). Emotional functioning and overall HRQOL
were significantly improved in patients with HCC following
the initiation of anti-PD-1 antibodies plus lenvatinib. The
addition of anti-PD-1 antibodies to lenvatinib markedly
reduced fatigue, diarrhea, and pain compared with
lenvatinib alone in patients with advanced HCC.

The present study has some limitations that should be
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noted. Firstly, this was a retrospective study with a relatively
small sample size, resulting in inevitable selection bias and
limited evidence. Moreover, since only patients who had
progressed on lenvatinib and subsequently received anti-
PD-1 antibodies plus lenvatinib were included, there was no
control group (placebo plus lenvatinib following lenvatinib
progression). Thus, randomized controlled trials with a
larger sample size are needed to demonstrate the benefits of
ICIs plus lenvatinib in patients with unresectable HCC who
had previously progressed on lenvatinib.

In summary, this study evaluated the effectiveness and
safety of anti-PD-1 inhibitors plus lenvatinib in patients
with unresectable HCC who progressed on lenvatinib. The
combination of PD-1 inhibitors and lenvatinib was well
tolerated. Emotional functioning and overall HRQOL in
patients with HCC improved significantly following the
initiation of anti-PD-1 antibodies plus lenvatinib. The
combination of anti-PD-1 antibodies and lenvatinib may
benefit patients with advanced HCC who progress on
lenvatinib and presents a new potential treatment option.
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University (No. B2019-296R). Individual consent for this

retrospective analysis was waived.
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