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Background: Despite the emergence of immune checkpoint inhibitors (ICIs) as first-line treatment for
advanced hepatocellular carcinoma (HCC), there is an unmet need regarding subsequent treatments in
patients that fail ICI. Regorafenib is a vascular endothelial growth factor receptor (VEGFR) inhibitor, which
could increase programmed death-ligand 1 (PD-L1) expression in tumors and increase intra-tumoral CD8"
T-cell infiltration by normalizing the cancer vasculature and improving the efficacy of the programmed cell
death protein 1 (PD-1) antibody. Thus, we evaluated the combination of regorafenib and a PD-1 inhibitor
for advanced HCC patients that had failed combined tyrosine kinase inhibitors (TKIs) plus ICI.

Methods: Data of patients with advanced HCC who had failed combined TKIs plus ICI treatment and
were afterwards treated with combined regorafenib plus a PD-1 inhibitor were reviewed. All patients had
received PD-1 inhibitors as part of the first-line treatment and regorafenib every 4 weeks until disease
progression, intolerable toxicities, or physician/patient withdrawal. The clinical data, previous treatment
strategies, follow-up imaging results, and adverse events (AEs) during follow-ups were recorded. Common
Terminology Criteria for Adverse Events (CTCAE) v. 5.0 was used to evaluate AEs and Response Evaluation
Criteria in Solid Tumors (RECIST) v. 1.1 was used to evaluate response. The primary endpoint was safety,
and the secondary endpoints were the objective response rate (ORR), progression-free survival (PFS), disease
control rate (DCR), overall survival (OS), and duration of response (DOR).

Results: From November 15, 2020, to January 31, 2022, data of 17 patients with advanced HCC that
met the criteria were reviewed. The cohort included 16 men and 1 woman with a median age of 54 years
(interquartile range, 46 to 63 years). Sixteen patients had Child-Pugh class A (n=16, 94.12%) and one with
class B (n=1, 15.9%) liver disease. Thirteen patients received second-line treatment, and the remaining
patients received third-line treatment. All patients received at least 1 dose of PD-1 inhibitors. The median

follow-up duration was 7.62 months. Twelve recipients experienced treatment-related AEs. The most
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frequent AE (>5%) included fatigue (17.64%), diarrhea (17.65%), proteinuria (5.88%), bleeding gums
(11.76%), and hypertension (11.76%). No grade-4 AE or new safety signals were identified. The ORR and
DCR were 41.2% and 64.7%, respectively, and the median PFS was 5.09 months.

Conclusions: Regorafenib combined with PD-1 inhibitor is a promising regimen in treating patients with

advanced HCC owing to its safety and effectiveness as well as low incidence of serious AEs with its use.
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Introduction

Hepatocellular carcinoma (HCC) is one of the most
malignant types of carcinomas (1). Each year, nearly 906,000
new HCC cases and more than 830,000 HCC-associated
deaths occur worldwide (2), with China accounting for
50% of the total number of cases and deaths (3). Before
2021, approximately 50% of patients with HCC received
systemic therapies, sorafenib, lenvatinib, or atezolizumab
plus bevacizumab in the first line setting and regorafenib,
cabozantinib, ramucirumab, nivolumab, or pembrolizumab
in the second-line setting. Recently, immune checkpoint

inhibitor (ICI) therapy, particularly programmed cell death

Highlight box

Key findings

* Regorafenib combined with programmed cell death protein 1
(PD-1) inhibitors exhibited benefits in terms of short-term
therapeutic effect (objective response rate, disease control rate, and
median progression-free survival) and also had a manageable safety
profile in patients who progressed on immune checkpoint inhibitor
(ICI)-containing regimens.

What is known and what is new?

* Tyrosine kinase inhibitors (TKIs) plus ICIs have shown clinical
benefits as first-line treatment for patients with advanced
hepatocellular carcinoma (HCC). However, there are insufficient
data regarding the selection of treatment after disease progression
in patients on ICIs.

* This study aimed to explore the efficacy of sequential treatment
of regorafenib in patients who failed previous TKI plus ICIs
treatment.

What is the implication, and what should change now?
* Regorafenib combined with PD-1 inhibitors might be an efficient
option for ICI-pretreated patients with advanced HCC.
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protein 1/programmed death-ligand 1 (PD-1/PD-L1)
inhibitors, has made a breakthrough in cancer treatment (4).
Tumor cells may evade detection by the immune system
by upregulation of cell-surface immune checkpoints, while
checkpoint inhibitors function by unmasking these cells
and potentiating immune responses against them and have
been utilized in a growing number of HCC and other solid
tumors (5). In addition, using adjuvant/neoadjuvant ICIs
or other ICIs combination therapies can reduce HCC
recurrence, eliminate micrometastatic occurrence and
improve patients’ prognosis (6,7). Treatment of tyrosine
kinase inhibitors (TKIs) plus ICIs has shown superior clinical
benefits than TKI monotherapy as first-line treatment for
patients with advanced HCC (8-11). However, the efficacy
of the combination remains suboptimal, with the objective
response rate (ORR) of lower than 40% and a median
progression-free survival (PFS) of almost 6 months (12-14).

Achieving clinical benefits after treatment is switched to
another PD-1 inhibitor following primary or secondary PD-1
inhibitor resistance is challenging and options are limited.
One potential option is to maintain the immunotherapy
regimen and change the TKI drug to regorafenib.
Regorafenib is a vascular endothelial growth factor receptor
(VEGFR) inhibitor, which could increase PD-L1 expression
in tumors and increase intratumoral CD8" T-cell infiltration
by normalizing the cancer vasculature and improving the
efficacy of the PD-1 antibody (15,16). Regorafenib is the
only systemic treatment shown to provide survival benefit in
HCC patients progressing on sorafenib treatment (17). All
these provide the theoretical basis for the combined strategy
of regorafenib and PD-1 inhibitors.

Limited studies have reviewed the safety and benefits
of this treatment regimen. The aim of this study was to
evaluate the safety and efficacy of combined regorafenib plus
PD-1 inhibitor treatment, after the patient demonstrated
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progression of disease while on combination of other TKIs
and a PD-1 inhibitor. We present this article in accordance
with the STROBE reporting checklist (available at https://
jgo.amegroups.com/article/view/10.21037/jgo-23-590/rc).

Methods
Patient selection

We reviewed the electronic medical records of consecutive
patients with advanced HCC who had failed previous
treatment with TKIs (at least 1 TKI including apatinib,
sorafenib, or lenvatinib) combined with PD-1 inhibitors
and were treated with regorafenib and a PD-1 inhibitor
(camrelizumab or sintilimab) from November 15, 2020,
to January 31, 2022 in The First Affiliated Hospital of
Nanjing Medical University. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013). The study was approved by Ethics Committee of
The First Affiliated Hospital of Nanjing Medical University
(No. 2021-SR-434). Informed consent was obtained from
all participants involved in the study.

HCC was diagnosed according to the European
Association for the Study of Liver and American Association
for the study of Liver Disease guidelines. The inclusion
criteria for the study population were as follows: (I) age
>18 years; (II) Eastern Cooperative Oncology Group
(ECOQG) performance status of 0 or 1; (III) radiographic
disease progression on first-line treatment with apatinib,
sorafenib or lenvatinib. Patients were excluded from this
study if they: (I) participation in other interventional clinical
studies during regorafenib administration; (II) unavailable
data for study analysis; (III) presence of other primary solid
tumors or hematologic malignancies.

Study design

As is standard practice at our institution, regorafenib
was given orally at a dose of 40, 80, or 120 mg/m’/day,
days 1-21) every 4 weeks. Standard doses of anti-PD-1
antibodies (camrelizumab 200 mg or sintilimab 200 mg)
were administered intravenously every 3 weeks. Clinical
and laboratory data were retrospectively collected from
the eligible patients. The patients’ demographics were also
collected.

According to standard practice, patients were followed-
up every 6-8 weeks using computed tomography (CT) or
magnetic resonance imaging (MRI) of the chest, abdomen,
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pelvis, and other known sites of disease. Vital signs were
checked on day 1 of each cycle or more frequently as
clinically indicated. Adverse events (AEs) were recorded
from the time the patients received the medications
up to 30 days after the last dose was administered.
Clinicopathological data and follow-up information were
collected using the electronic medical records and telephone
interviews.

Patients’ responses were assessed according to the revised
Response Evaluation Criteria in Solid Tumors (RECIST)
v. 1.1 every 3 cycles. The primary endpoint was safety. The
secondary endpoints were the ORR, which was defined as
the proportion of patients with a best overall response of
complete response (CR) or partial response (PR). Other
secondary endpoints were PFS, the disease control rate
(DCR), overall survival (OS), and the duration of response
(DOR). PES was defined as the time between the initiation
of treatment and the observation of disease progression or
death from any cause in patients with neoplastic disease.
AEs were evaluated according to the National Cancer
Institute Common Terminology Criteria for Adverse Events
(CTCAE) v. 5.0.

Statistical analysis

Patients’ characteristics were summarized using descriptive
statistical methods. Statistical analyses were performed using
SPSS 17 (IBM Corp., Armonk, NY, USA). Statistical values
are reported as medians. Safety and efficacy were assessed by
the investigators according to CTCAE v. 5.0 and RECIST
v. 1.1, respectively. PFS and OS were plotted according
to the Kaplan-Meier method. Survival distributions were
compared using the log-rank test. Multivariate analysis
was performed using the Cox proportional hazards model.
P<0.05 indicated statistical significance.

Results
Study population

Between November 15, 2020, and January 31, 2022,
17 patients were included in the study. The cohort included
16 men and 1 woman with a median age of 54 years
(interquartile range, 46 to 63 years). Sixteen patients had
Child-Pugh class A (n=16, 94.12%) and one with class
B (n=1, 15.9%) liver disease. The ECOG performance
status in patients was 0 (n=3, 17.65%) or 1 (n=14, 82.35%).
Thirteen patients received second-line treatment, and
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the remaining patients received third-line treatment.
All patients received at least 1 dose of PD-1 inhibitors.
Demographic characteristics are shown in Table 1. More
than half of the patients (52.94%) had Barcelona Clinic
Liver Cancer (BCLC) stage B and the rest were BCLC
stage C. The median follow-up duration was 7.62 months
(range, 4.76-10.28 months). Patients received apatinib,
sorafenib, or lenvatinib as the initial treatment, and they
were also treated with camrelizumab or sintilimab until the

end of follow-up (1able 1).

Efficacy

The combination of PD-1 inhibitors and regorafenib
resulted in an ORR and DCR of 41.2% and 64.7%,
respectively, and 75% of patients achieved tumor regression
(including two patients with CR and five with PR, for
an ORR of 41.2%). For patients receiving second-line
treatment, the confirmed ORR and DCR were 46.2% and
69.2%, respectively. For patients without radiotherapy,
the confirmed ORR and DCR were 33.3% and 60.0%,

respectively. At data cutoff, 12 patients remained on

Table 1 Baseline demographics and clinical characteristics (n=17)

Variables Values
Age (years)
Mean + SD 55.18+11.30

Median (Q1, Q3) 54.00 (46.00, 63.00)

Min, Max 36, 77
Baseline alpha-fetoprotein level (ng/mL)
Mean + SD 3,163.40+9,469.88

Median (Q1, Q3) 184.00 (21.12, 1,210.00)

Min, Max 1.29, 39,425
White blood cell (10%/L)
Mean + SD 4.45+2.21

Median (Q1, Q3) 3.82 (2.96, 4.73)

Min, Max 2.16, 10.39
Red blood cell (10"/L)
Mean + SD 3.97+0.53

Median (Q1, Q3) 3.76 (3.63, 4.38)

Min, Max 3.34,5.2

Table 1 (continued)
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Table 1 (continued)

Variables Values
Platelets (10%/L)
Mean + SD 93.65+49.17

Median (Q1, Q3) 78.00 (56.00, 131.00)

Min, Max 32,185
Glutamic-pyruvic transaminase (U/L)
Mean + SD 38.82+22.98

Median (Q1, Q3) 32.60 (18.70, 57.90)

Min, Max 11.1, 89.9
Glutamic oxalacetic transaminase (U/L)
Mean + SD 47.75+25.63

Median (Q1, Q3) 38.10 (32.40, 64.40)

Min, Max 17.8,98.5
Total bilirubin (umol/L)
Mean + SD 16.95+6.96

Median (Q1, Q3) 16.80 (13.90, 21.40)

Min, Max 4.19, 271
Albumin (g/L)
Mean + SD 36.54+3.99

Median (Q1, Q3) 36.10 (33.80, 38.90)

Min, Max 31, 46.7
Des-gamma-carboxyprothrombin (mAU/mL)
Mean + SD 3,084.94+6,810.71

Median (Q1, Q3) 254.00 (35.00, 2,004.00)

Min, Max 16, 27,737
Gender, n (%)

Male 16 (94.12)

Female 1(5.88)

Eastern Cooperative Oncology Group performance status, n (%)
0 3(17.65)
1 14 (82.35)

Aetiology of chronic liver disease, n (%)

Hepatitis B 14 (82.35)
Hepatitis C 1(5.88)
Unknown 2 (11.76)

Table 1 (continued)

7 Gastrointest Oncol 2023;14(6):2549-2558 | https://dx.doi.org/10.21037/jgo-23-590



Journal of Gastrointestinal Oncology, Vol 14, No 6 December 2023

Table 1 (continued)

Variables Values
Liver function classification, n (%)

5 12 (70.59)

6 4 (23.53)

7 1(5.88)
Barcelona Clinic Liver Cancer stage, n (%)

B 9 (52.94)

C 8 (47.06)
Vascular invasion, n (%)

No 16 (94.12)

Yes 1(5.88)
Extrahepatic spread, n (%)

No 10 (58.82)

Yes 7 (41.18)
Metastatic site, n (%)

No 10 (58.82)

Gut 1(5.88)

Lung 3(17.65)

Lymph node 1(5.88)

Adrenal gland 1(5.88)

Omentum 1(5.88)
Local treatment, n (%)

Radiotherapy 2 (11.76)

No 15 (88.24)
Previous surgery, n (%)

No 3(17.65)

Yes 14 (82.35)
Previous TKI', n (%)

Apatinib 15 (88.24)

Sorafenib 4 (23.53)

Lenvatinib 2 (11.76)
Previous PD-1, n (%)

Camrelizumab 16 (94.12)

Sintilimab 1(5.88)

T, some patients were treated with second-line TKI before

switched to regorafenib. SD, standard deviation; Q1, first
quartile; Q3, third quartile; TKI, tyrosine kinase inhibitor; PD-1,
programmed cell death protein 1.
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treatment (Figure I). The median PFS was 5.09 months
[95% confidence interval (CI): 2.92-12.42 months]. The
15-month OS rate was 83.33% (95% CI: 27.31-97.47%).
Median OS was not reached (Table 2 and Figure 2).

Safety

Twelve recipients experienced AE. The most common
AE (=5%) were fatigue (17.64%), diarrhea (17.65%),
proteinuria (5.88%), bleeding gums (11.76%), and
hypertension (11.76%). Three patients (17.64%) had grade
3 AE, including proteinuria, gastrointestinal bleeding, and
peptic ulcers. No grade-4 AE or new safety signals were
observed (Table 3).

Discussion

In this study, 52.94% of the patients had BCLC stage B
HCC, while the remaining patients had BCLC stage C
HCC. The median follow-up duration was 7.62 months
(range, 4.76-10.28 months). The ORR and DCR were
41.2% and 64.7%, respectively, and the median PFS was
5.09 months (95% CI: 2.92-12.42 months). For patients
treated with second-line therapy, the confirmed ORR
and DCR were 33.3% and 60.0%, respectively, while the
median OS and DOR were not reached. This demonstrated
that regorafenib plus PD-1 inhibitors showed promising
efficacy with favorable safety in ICI-tolerant patients with
HCC, especially in the second-line setting. Moreover, the
regimen featured a higher ORR than that reported in the
RESORCE (Regorafenib for Patients with Hepatocellular
Carcinoma Who Progressed on Sorafenib Treatment) trial
(46.2% wvs. 10.6%). To our best knowledge, this is the first
study on therapy with regorafenib plus PD-1 inhibitor in
patients with advanced HCC that develop progression of
disease while on combined TKI and ICI.

Cancer immunotherapies, such as ICs, which is capable
of inducing the immune system to effectively recognize
and attack tumors, can be affected by several parameters/
predictors, including tumor mutational burden (TMB),
epigenetic modifications, the degree of mismatch repair
deficiency (MMR-D) and microsatellite instability (MSI)
(18,19). Besides, ICIs can be used as neoadjuvant or adjuvant
treatment approaches for HCC and other cancers (5).
Combination therapies, including antiangiogenesis agents
combined with ICIs, dual-ICI therapy, and targeted
agents in conjunction with surgery or other locoregional
therapies, have been extensively investigated (8,20-22).
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Figure 1 Treatment was evaluated based on RECIST V.1.1 criteria. CR, complete response; PR, partial response; SD, stable disease; PD,

progressive disease.

Table 2 Efficacy of patients with advanced HCC treated with PD-1
inhibitors and regorafenib (n=17)

Outcome Values
Deaths, n (%) 1(5.88)
Survivors, n (%) 16 (94.12)
95% Cl 10.02, -

OS rate (%)

6 months (95% CI) 100.00% (100.00-100.00%)
9 months (95% CI) 100.00% (100.00-100.00%)
12 months (95% ClI) 83.33% (27.31-97.47%)
15 months (95% CI) 83.33% (27.31-97.47%)
Median PFS (months)
ORR (%) 41.2

DCR (%) 64.7

5.09 (2.92-12.42)

Median follow-up time (months)
(95% Cl)

7.62 (4.76-10.28)

HCC, hepatocellular carcinoma; PD-1, programmed cell death
protein 1; Cl, confidence interval; OS, overall survival; PFS,
progression-free survival; ORR, objective response rate; DCR,
disease control rate.

Combination therapy with TKI and ICIs can normalize
tumor blood vessels and improve the efficacy of IClIs,
increase the expression of PD-L1 in tumors, and increase

© Journal of Gastrointestinal Oncology. All rights reserved.

the infiltration of CD8" T cells in tumors, thus increasing
the benefits of patients (16). In the ORIENT-32 trial,
the combination of the PD-L1 inhibitor sintilimab with
a bevacizumab biosimilar proved superior to sorafenib
among 571 HCC patients. After a median follow-up of
10 months, median OS was 10.4 months in the sorafenib
arm and was not reached in the combination arm [hazard
ratio (HR) =0.57; 95% CI: 0.43-0.75; P<0.0001] (13). In
the National Comprehensive Cancer Network (NCCN)
standard, cabozantinib, which has potent activity against
VEGFR 1-3 and the receptor tyrosine kinase MET, was
assessed in the phase 3 randomized CELESTAL trial of
707 patients with advanced HCC who progressed on or
after sorafenib. The median OS and PFS were significantly
longer in patients who received cabozantinib (10.2 and
5.2 months, respectively) than in patients treated with
placebo (8.0 and 1.9 months, respectively), and similar results
were observed for the ORR (4% vs. 0.4%; P=0.009) (23).
Sequential-line treatment of cabozantinib combined with
nivolumab and ipilimumab was also evaluated. For patients
treated with nivolumab and cabozantinib, the ORR and
DCR were 17% and 81%, respectively. For patients
who received nivolumab, ipilimumab, and cabozantinib,
the ORR and DCR were 26% and 83 %, respectively,
but median OS was not reached (24). In the phase 3
KEYNOTE 240 trial, pembrolizumab did not achieve its
prespecified combined endpoints, including OS and PES in
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Figure 2 Kaplan-Meier estimates of OS and PFS among patients treated with regorafenib combined with PD-1 inhibitors. OS, overall

survival; PFS, progression-free survival; PD-1, programmed cell death protein 1.

Table 3 Safety and adverse event analysis in patients with advanced HCC treated with PD-1 inhibitors and regorafenib

Adverse events

Grade 1, n (%)

Grade 2, n (%) Grade 3, n (%)

Fatigue 2 (11.76)
Diarrhea 0
Hypertension 2 (11.76)
Bleeding gums 2 (11.76)
Proteinuria 0
Red rash 0
Oral mucositis 0
Rash 1(5.88)
Hand/foot/skin reaction 1(5.88)
Hair loss 1(5.88)
No appetite 1(5.88)
Gastrointestinal bleeding 0
Peptic ulcer 0

1 (5.88) 0
3(17.65) 0

0 0

0 0

0 1 (5.88)
1(5.88) 0
1(5.88) 0

0 0

0 0

0 0

0 0

0 1 (5.88)

0 1 (5.88)

HCC, hepatocellular carcinoma; PD-1, programmed cell death protein 1.

patients with advanced HCC (25).

In the phase 2 RESCUE trial, patients with advanced
HCC were treated with camrelizumab and apatinib. The
ORR assessed by the independent review committee in
the first- and second-line settings were 46% and 25%,
respectively. Additionally, the median OS was 20.1 months
in the first line setting and 21.8 months in the second-line
setting (26). However, most second-line treatments were
based on first line TKI progression. Currently, there is
no published study data on ICIs combined with TKIs as
sequential therapy after immune resistance. Regorafenib
is an effective second-line therapy for advanced HCC, but
whether it can prolong the survival of patients who have
failed first-line immunotherapy has not been extensively

© Journal of Gastrointestinal Oncology. All rights reserved.

examined. Our study was thus conducted to clarify this
uncertainty and provide a strategy to overcome secondary
resistance. In our study, the median PFS in the regorafenib
plus PD-1 inhibitor arm was 5.09 months (95% CI: 2.92—
12.42 months), and 75% of patients had tumor remission.
These results constitute the first retrospective evidence that
sequential regorafenib administration with camrelizumab/
sintilimab therapy can prolong median OS; specifically,
patients with PD-1 inhibitor-refractory advanced HCC
followed up for a median of 7.62 months in this study
had an approximate 5.72-month extension in median OS.
Our study supports the value of future exploration of
combination treatment with regorafenib and PD-1/PD-L1
inhibitors in patients with ICI-resistant advanced HCC.
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The increasing use of combination strategies
(combining immunotherapy with traditional therapies
such as chemotherapy or TKI) may improve the efficacy
of cancer immunotherapy, but may also amplify immune
related adverse events (irAEs) (27). Different immune
microenvironments may drive tissue-specific irAE
patterns. There are various irAEs in trials using ICI drugs.
The endocrine, skin, and gastrointestinal systems are
most commonly affected by irAEs (28,29). Other tumor
dependent irAE spectra can be determined from ICI
experimental data (30). The safety profile observed for
this combination therapy was generally consistent with the
use of each agent alone and the combination as previously
reported (17,31), and no unexpected AEs were observed.
Timely identification of AE, management with supportive
therapy, and regorafenib dose reduction as needed might
have facilitated treatment continuation, as only a minority
of patients discontinued regorafenib or both study drugs.

In the current study, the switch over to regorafenib
demonstrated response with the potential to overcome
immune resistance in patients with advanced HCC.
Encouraging results were obtained in the study of the
administration of ICIs in combination with regorafenib, but
the mechanism underlying this effect is unclear. Previous
studies have proposed that regorafenib or its major human
active metabolites M-2 and M-5 can inhibit the activity
of RET, VEGFR1-3, KIT, PDGFR-alpha, PDGFR-
beta, FGFR1, FGFR2, TIE2, DDR2, TrkA, Eph2A,
RAF-1, BRAF, BRAFVG600E, SAPK2, PTKS, and Abl at
clinically achievable concentrations (32,33). Regorafenib is
a commonly targeted drug in HCC and is recommended as
a second-line drug for advanced HCC by most guidelines.
By uniquely targeting CSF-1R to suppress immune escape,
regorafenib has synergistic effects with PD-1 inhibitors (34-
36). By blocking epidermal growth factor receptor (EGFR),
regorafenib can break the crosstalk between the epidermal
growth factor (EGF) pathway and the vascular endothelial
growth factor (VEGF) and fibroblast growth factor
(FGF) pathways (37). In addition, by targeting CXCL10,
regorafenib could increase intratumoral CXCR3 CD8"
T-cell infiltration to inhibit tumor growth and prolong
survival in patients with HCC (15). These findings indicated
that regorafenib could overcome drug resistance. Further
evaluation of the mechanism of regorafenib combined with
PD-1 inhibitor sequential therapy is needed.

In China, 39.0-53.6% of patients with HCC have been
diagnosed at an advanced stage and have lost the opportunity
of radical treatment (38). At this time, immunotherapy
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combination therapy becomes extremely important.
However, the ORR remains very limited for advanced HCC
regardless of the modality of immunotherapy combination.
Hence, the choice of TKI drugs is very critical for patients
with advanced HCC, especially for those who need to receive
second-line or third-line immunotherapy. In our study,
we found that the confirmed ORR and DCR were 46.2%
and 69.2% for patients receiving second-line treatment,
respectively. At the same time, the results show that there
are three cases (17.64%) in patients with grade 3 AE, but
no cases of grade 4 AE. PD-1 inhibitor combined with
regorafenib is a promising regimen in treating patients with
advanced HCC owing to its safety and effectiveness as well
as low incidence of serious AEs with its use. In the future
study, we plan to conduct prospective, interventional studies
with larger sample size to further confirm the efficacy and
safety of PD-1 inhibitor combined with regorafenib. At the
same time, we will involve finding relevant indicators that
affect the prognosis and efficacy of patients with advanced
HCC and screening biomarkers for patients who can benefit
from PD-1 inhibitor combined with regorafenib in order to
achieve personalized precision treatment for patients with
advanced HCC.

The current study has several limitations. First, this
study was insufficiently powered due to its small sample
size and short follow-up duration. Additional cases will be
added over time with continued follow-up. Second, the data
from prospective trials of patients who progressed on ICI-
containing regimens are scarce, and the synergistic effects
and safety of these regimens must be further investigated in
a randomized controlled trial.

Conclusions

The high efficacy of regorafenib combined with PD-1
inhibitor sequential therapy could be a new strategy for
therapy of patients with advanced HCC following the failure
of first-line treatment and may serve as a bridge to ICI therapy.
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