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Abstract: Purpose: To evaluate the effect of combining regorafenib with immunotherapy, and further adding trans-
arterial chemoembolization (TACE), on the survival rates of patients suffering from advanced hepatocellular carci-
noma (HCC). Methods: A retrospective cohort study was conducted on clinical data from 219 patients with advanced
HCC treated from January 2019 to December 2020 at Zhangzhou Affiliated Hospital of Fujian Medical University. Pa-
tients were divided into two groups: regorafenib combined with immunotherapy (Group A; n = 106) and regorafenib
combined with immunotherapy plus TACE (Group B; n = 113). Assessment included baseline characteristics, serum
indicators, treatment response, adverse events, progression-free survival (PFS), quality of life and overall survival
(0S). Results: Six months after treatment, Group B demonstrated a significant decrease in a-fetoprotein (AFP) levels
(P < 0.001), Alanine aminotransferase (ALT) levels (P < 0.001), and aspartate Aminotransferase (AST) levels (P <
0.001), along with a significant increase in aloumin (ALB) levels (P = 0.010) compared to Group A. The addition of
TACE resulted in higher partial response rates (PR) (P = 0.044), disease control rates (DCR) (P = 0.005), overall
response rates (ORR) (P = 0.014), improved 1- and 2-year survival rates (P = 0.019, 0.025), and 6-month PFS rates
(P =0.003). However, this combination therapy was related to a higher incidence of grade 3-4 adverse events. Con-
clusion: Regorafenib combined with immunotherapy plus TACE may lead to improved short-term survival outcomes
in advanced HCC patients, albeit with an increased risk of adverse events as well as possible effects on quality of
life. These findings emphasize the complexity of treatment decisions in advanced HCC.

Keywords: Regorafenib, immunotherapy, arterial chemoembolization, hepatocellular carcinoma, retrospective
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Introduction

Hepatocellular carcinoma (HCC) is the predomi-
nant form of primary liver malignancy, repre-
senting a major global health challenge due to
its high prevalence and associated mortality,
especially in advanced stages of the disease
[1-3]. HCC arises from multiple factors, with
chronic hepatitis B or C infections, non-alcohol-
ic fatty liver disease, as well as alcoholic liver
disease being primary contributors, alongside
various less frequent causes [4-6]. The inci-
dence of HCC varies by region, with high rates
in regions endemic for hepatitis B virus infec-
tion, such as sub-Saharan Africa and parts of
Asia [7, 8]. Despite advancements in diagnostic

and therapeutic approaches, the prognosis for
patients with advanced HCC remains poor, with
limited treatment options and suboptimal over-
all survival (0S) rates [9]. Available treatment
modalities, including liver transplantation, lo-
coregional therapies, surgical resection, and
systemic therapies, often have limited efficacy
in advanced stages [9, 10]. Therefore, there
remains a critical need to explore and evaluate
innovative treatment approaches to improve
survival and quality of life for patients with
advanced HCC.

In recent years, new therapeutic approaches
for advanced HCC have emerged with the devel-
opment of targeted therapies and immunother-
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apies. Among these, regorafenib, an oral multi-
kinase inhibitor that targets angiogenesis,
stromal elements, and oncogenic receptor tyro-
sine kinases, has gained recognition for its
effectiveness in managing advanced HCC [11,
12]. Studies have demonstrated its ability to
improve OS and delay disease progression in
patients previously treated with sorafenib, the
standard first-line systemic therapy for ad-
vanced HCC [13]. Additionally, the combination
of regorafenib with immunotherapeutic agents
has shown promise in preclinical and clinical
settings, indicating possible synergistic effects
and improved treatment outcomes [14, 15].
Recent research indicates that combining rego-
rafenib and immunotherapy with transarterial
chemoembolization (TACE) may provide a sur-
vival benefit for this patient population [16, 17].

The novelty of this study lies in its examination
of the concurrent use of regorafenib with immu-
notherapy, further augmented by TACE. This
research provides crucial insight into the syner-
gistic effects of combining targeted therapy,
immunotherapy, and locoregional treatment,
possibly paving the way for new standards in
advanced HCC management.

In this retrospective cohort investigation, we
evaluated the effects of combining regorafenib
with immunotherapy and the further addition of
TACE on the survival outcomes of patients with
advanced HCC. Our study aims to offer valuable
insight to inform clinical decision-making and
treatment strategies for this challenging con-
dition.

Materials and methods
Patient population

This retrospective cohort analysis encompa-
ssed 219 patients diagnosed with advanced
HCC treated at Zhangzhou Affiliated Hospital of
Fujian Medical University from January 2019 to
December 2020. All diagnoses were confirmed
by pathologists with over five years of experi-
ence, ensuring diagnostic accuracy. To protect
patient privacy, records were anonymized dur-
ing data collection. The study cohort was divid-
ed into two groups: Group A, comprising 106
patients treated with regorafenib combined
with immunotherapy, and Group B, including
113 patients who received an additional treat-
ment of TACE alongside the same combination
therapy. The study was approved by the In-

1963

stitutional Review Board and Ethics Committee
at Zhangzhou Affiliated Hospital, a part of
Fujian Medical University.

To determine the number of patients in each
group, we reviewed all eligible cases from
January 2019 to December 2020. Patients
were included based on predefined inclusion
and exclusion criteria. Due to the retrospective
nature of this study, the sample size was not
predetermined but rather consisted of all avail-
able cases that met our criteria for treatment
with regorafenib combined with immunothera-
py (n = 106) or regorafenib combined with im-
munotherapy plus TACE (n = 113). This app-
roach ensured a comprehensive evaluation of
the clinical outcomes associated with these
treatments.

Inclusion criteria: 1) Patients aged 18 years or
older; 2) Patients with Barcelona Clinic Liver
Cancer (BCLC) stage B or C and Child-Pugh
class A or B [18]; 3) Availability to comprehen-
sive clinical data. Exclusion criteria: 1) Patients
with malignant tumors in other organs; 2)
Patients with severe coagulation disorders; 3)
Patients with a diffuse tumor distribution; or 4)
Patients with a history of drug allergies. Figure
1 illustrates the patient selection process. Data
verification and organization were performed
by two experienced physicians. The analysis
incorporated demographic characteristics, me-
dical history, physical examination findings,
serum laboratory results, radiological examina-
tions, adverse reactions, OS, PFS (progression-
free survival), and quality of life.

Regorafenib combined with immunotherapy
treatment

Patients were administered regorafenib tablets
(National Drug Approval Number HJ20171300,
40 mg/pill; Bayer HealthCare AG, Germany) at
a dose of 20 mg/day, once daily, with a one-
week drug-free interval after three weeks of
continuous medication. Each treatment cycle
lasted for 28 days. In addition, patients were
also treated with domestic PD-1 inhibitors, in-
cluding sintilimab (National Drug Approval Nu-
mber S20180016, Innovent Biologics, 100
mg/10 mL) at a dose of 200 mg every 3 weeks,
camrelizumab (National Drug Approval Number
520190027, Jiangsu Hengrui Medicine, 200
mg/tube) at a dose of 200 mg every 3 weeks,
and tislelizumab (National Drug Approval Nu-
mber $S20190045, BeiGene, 100 mg/10 mL)
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at a dose of 200 mg every 3 weeks. Patients
received three cycles of combined immuno-
therapy.

Conventional transarterial chemoembolization
(c-TACE)

The patients were instructed to lie supine under
electrocardiogram monitoring, followed by rou-
tine disinfection and local anesthesia. The
Seldinger puncture technique was used via the
femoral artery. A 5F arterial sheath was placed,
and a 5F Yashiro catheter was guided by a
0.032-inch (1 inch = 2.54 cm) super smooth
guidewire for abdominal aortic angiography.
Upon identifying the tumor-feeding arteries, a
selective catheterization of the tumor-feeding
artery branches was performed using a 2.6F
Stride microcatheter. An emulsion of lipiodol
mixed with 50 mg of epirubicin was injected
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into the tumor-feeding arteries, followed by
embolization using an appropriate number of
embolic agents such as gelatin sponge parti-
cles or embosphere microspheres, ensuring
occlusion of the tumor vessels while preserving
the patency of the normal hepatic arterial
branches.

Tumor response and toxicity assessment

Tumor response was evaluated through radio-
logical tests based on the modified Response
Evaluation Criteria in Solid Tumors (m-RECIST)
[19]. A complete response (CR) was defined as
the complete disappearance of arterial enhan-
cement in the targeted tumor, while a partial
response (PR) was indicated by a more than
30% decrease in the total diameter of viable
lesions. Stable disease (SD) was classified as
conditions not meeting the criteria for either PR
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or progressive disease (PD). The overall res-
ponse rate (ORR) was calculated as the per-
centage of patients achieving either CR or PR,
whereas the disease control rate (DCR) encom-
passed the percentage of patients achieving
CR, PR, or SD.

Liver function testing

Fasting venous blood samples (5 mL) were
obtained from patients in the morning prior to
treatment and again six months afterwards.
The serum was then isolated by centrifugation
at 3000 rpm for 15 minutes for subsequent
analysis. An automatic biochemical analyzer
(7060, Hitachi, Japan) was used to measure
the levels of alanine aminotransferase (ALT),
Alpha-Fetoprotein (AFP), aspartate aminotrans-
ferase (AST), and serum albumin (ALB) to as-
sess liver toxicity of the treatments [20].

Quality of life assessment

The European Organization for Research and
Treatment of Cancer (EORTC) Core Quality of
Life Questionnaire (QLQ-C30) was employed to
evaluate the quality of life. This comprehensive
questionnaire assesses five functional doma-
ins: physical, emotional, role-based, social, and
cognitive functioning. It also examines three
symptom areas: nausea and vomiting, fatigue,
and pain. Additionally, six individual items cov-
ering appetite loss, dyspnea, sleep disturbanc-
es, constipation, diarrhea, and financial chal-
lenges, along with one item measuring overall
quality of life were also assessed. Each aspect
is rated on a Likert scale from 1 to 7, with the
total scores ranging from O to 100, where high-
er scores indicate an improved quality of life.
The reliability of the EORTC QLQ-C30 was sup-
ported by a Cronbach’s alpha coefficient of
0.927 [21].

Follow-up procedures

Regular follow-ups were conducted through-
out the study period. Follow-up visits occurred
every three weeks during the first three months
and then monthly thereafter until disease pro-
gression or death. Each follow-up visit includ-
ed a physical examination, review of adverse
events, assessment of treatment response ac-
cording to m-RECIST criteria by imaging stud-
ies, and completion of quality-of-life question-
naires. Communication with patients was main-
tained through outpatient clinic visits and te-
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lephone calls. The primary aims of the follow-up
were to monitor treatment efficacy and safety,
as well as to assess changes in the patients’
quality of life over time. The primary endpoints
tracked during the follow-up period were OS
and PFS [22]. OS was defined as the duration
from the commencement of treatment to either
the date of death from any cause or the last
follow-up for those still alive. PFS was mea-
sured as the time from treatment initiation to
either the first recorded instance of disease
progression or death from any cause, depend-
ing on which occurred first. Patients who had
not shown disease progression by the study’s
conclusion were censored at the date of their
last radiological assessment. Survival probabil-
ities for both OS and PFS were estimated using
Kaplan-Meier analysis.

Statistical analysis

The data analysis was performed with SPSS
version 29.0 (SPSS Inc., Chicago, IL, USA). Ca-
tegorical variables were presented as [n (%)]
and analyzed using the chi-square test. For
continuous data with a normal distribution, re-
sults were expressed as mean + standard devi-
ation (SD) and compared using t-test between
the two groups. The Wilcoxon rank-sum test
was applied to non-normally distributed data
(median with interquartile range). A P-value of
less than 0.05 was deemed significant.

Results

Comparison of baseline characteristics be-
tween the two groups

Table 1 displays the baseline characteristics of
the participants in the study. The mean age,
gender, BMI, hypertension, diabetes, smoking
history, alcohol consumption history, liver dis-
ease, Child-Pugh score, ECOG performance
status, BCLC stage, portal vein invasion and
extrahepatic metastasis were similar between
the two groups (all P > 0.05).

Comparison of serum indicators between the
two groups

At baseline, no significant differences were
observed in AFP, ALB, ALT, or AST levels between
the two groups (all P > 0.05) (Figure 2A, 2C, 2E,
2G). After 6 months of treatment, AFP levels
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Table 1. Comparison of baseline characteristics between the two groups

Data Group A (n = 106) Group B (n =113) t/x? P
Age (years) 58.75 £ 5.67 59.42 +6.21 0.831 0.407
Gender (%) 1.244 0.265
Male 85 (80.19%) 97 (85.84%)
Female 21 (19.81%) 16 (14.16%)
BMI (kg/m?) 22.16 +2.14 22.46 +3.21 0.833 0.406
Hypertension (%) 40 (37.74%) 46 (40.71%) 0.203 0.653
Diabetes (%) 32 (30.19%) 37 (32.74%) 0.165 0.684
Smoking history (%) 40 (37.74%) 40 (35.40%) 0.129 0.72
Drinking history (%) 54 (50.94%) 54 (47.79%) 0.218 0.641
Liver disease (%) 3.195 0.074
HBV 90 (84.91%) 85 (75.22%)
HCV 16 (15.09%) 28 (24.78%)
Child-Pugh 0.968 0.325
A 83 (78.30%) 82 (72.57%)
B 23 (21.70%) 31 (27.43%)
ECOG Performance Status 1.09 + 0.51 1.05+0.63 0.473 0.637
BCLC Stage 0.291 0.590
B 23 (21.70%) 28 (24.78%)
C 83 (78.30%) 85 (75.22%)
Portal vein invasion (%) 66 (62.26%) 73 (64.60%) 0.129 0.720
Extrahepatic metastasis (%) 45 (42.45%) 55 (48.67%) 0.853 0.356

Note: BMI, body mass index; HBV, hepatitis B; HCV, hepatitis C; ECOG, Eastern Cooperative Oncology Group; BCLC, Barcelona

Clinic Liver Cancer.

(640.28 + 210.38 ng/mL vs. 483.15 + 120.47
ng/mL, t = 6.725, P < 0.001), ALT levels (42.69
+5.91U/Lvs.38.38+6.12 U/L,t=5.295, P<
0.001) and AST levels (36.61 + 4.83 U/L vs.
27.38 £+ 4.93 U/L, t = 13.976, P < 0.001) were
significantly lower in Group B (Figure 2B, 2D,
2F, 2H), while ALB levels were significantly high-
er (45.78 + 3.84 g/L vs. 47.38 + 5.14 g/L, t =
2.614, P = 0.01), compared to Group A. This
suggests that the regorafenib combined with
immunotherapy plus TACE may be more effica-
cious in improving liver function and related
biomarkers.

Comparison of treatment efficacy between the
two groups

The comparison of treatment response be-
tween the two groups revealed distinct out-
comes (Table 2). No significant differences
were observed in the CR rates and SD rates.
However, Group B demonstrated significantly
higher PR (30.19% vs. 43.36%, x° = 4.073, P =
0.044), ORR (34.91% vs. 51.33%, x?> = 6.005, P
= 0.014), and DCR (60.38% vs. 77.88%, x°> =
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7.887, P = 0.005) while significantly lower PD
rates (39.62% vs. 22.12%, x° = 7.887, P =
0.005) compared to Group A. This suggests
that the treatment regimen combining rego-
rafenib with immunotherapy and TACE may be
more effective in achieving better clinical out-
comes.

Comparison of adverse events between the
two groups

Grade 3-4 adverse events were more common
in Group B, including fatigue (22.12% vs.
8.49%, x? = 7.751, P=0.005), diarrhea (32.74%
vs. 17.92%, x? = 6.311, P = 0.012), hand-foot
skin reaction (34.51% vs. 21.70%, x° = 4.426, P
= 0.035) and liver toxicity (44.25% vs. 26.42%,
x? = 7.585, P = 0.006) (Table 3). However,
Grade 3-4 hypertension was more frequent in
Group A (18.87% vs. 7.96%, x?> = 5.660, P =
0.017). These results indicate that while the
combination of regorafenib, immunotherapy,
and TACE had a more favorable treatment res-
ponse, it was also associated with a higher inci-
dence of several Grade 3-4 adverse events,
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Figure 2. Comparison of serum indicators between the two groups before and 6 months after treatment. A: AFP-
Baseline (ng/mL); B: AFP-After 6 months of treatment (ng/mL); C: Albumin (g/L); D: Albumin-After 6 months of
treatment (g/L); E: ALT-Baseline (U/L); F: ALT-After 6 months of treatment (U/L); G: AST-Baseline (U/L); H: AST-After
6 months of treatment ((U/L). Note: AFP, a-fetoprotein; ALT, Alanine Aminotransferase; AST, Aspartate Aminotrans-
ferase. **P < 0.01, ***P < 0.001, ns: no significant difference.

Table 2. Comparison of treatment response between the two

groups

Data Group A (n =106) Group B (n=113) X2 P
CR 5 (4.72%) 9 (7.96%) 0.964 0.326
PR 32 (30.19%) 49 (43.36%) 4.073 0.044
SD 27 (25.47%) 30 (26.55%) 0.033 0.856
PD 42 (39.62%) 25 (22.12%) 7.887 0.005
ORR 37 (34.91%) 58 (51.33%) 6.005 0.014
DCR 64 (60.38%) 88 (77.88%) 7.887 0.005

Note: CR, complete response; PR, partial response; SD, stable disease; PD, pro-
gressive disease; ORR, overall response rate; DCR, disease control rate.
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particularly fatigue, diarrhea,
hand-foot skin reaction, and
liver toxicity.

Comparison of OS and PFS
between the two groups

Kaplan-Meier survival analy-
sis was performed to assess
the effect of different treat-
ment regimens on OS and PFS
(Figure 3). The mean OS was
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Table 3. Comparison of adverse events between the two groups

Data Group A (n = 106) Group B (n=113) Ve P
Grade 3-4 Fatigue 9 (8.49%) 25 (22.12%) 7.751 0.005
Grade 3-4 Hypertension 20 (18.87%) 9 (7.96%) 5.660 0.017
Grade 3-4 Diarrhea 19 (17.92%) 37 (32.74%) 6.311 0.012
Grade 3-4 Hand-Foot Skin Reaction 23 (21.70%) 39 (34.51%) 4.426 0.035
Grade 3-4 Liver Toxicity 28 (26.42%) 50 (44.25%) 7.585 0.006
A B
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Figure 3. Kaplan-Meier survival analysis of overall survival (A) and progression-free survival (B) between the two

groups.

Table 4. Comparison of overall survival between the two groups

Data Group A (n = 106) Group B (n =113) W/ x2 P
Overall Survival (months) 11.50 (9.72, 27.62) 17.85 (10.85, 31.03) 4733.500 0.007
1-Year Survival Rate (%) A7 (44.34%) 68 (60.18%) 5.501 0.019
2-Year Survival Rate (%) 28 (26.42%) 46 (40.71%) 4.994 0.025
3-Year Survival Rate (%) 13 (12.26%) 21 (18.58%) 1.666 0.197
Table 5. Comparison of progression-free survival between the two groups

Data Group A (n = 106) Group B (n = 113) W/x? P
PFS (months) 5.00 (3.75,9.78) 7.40 (5.06, 13.96) 4397.000 <0.001
6-Month PFS Rate (%) 40 (37.74%) 65 (57.52%) 8.580 0.003
1-Year PFS Rate (%) 25 (23.58%) 32 (28.32%) 0.637 0.425
2-Year PFS Rate (%) 13 (12.26%) 17 (15.04%) 0.358 0.550

Note: PFS, progression-free survival.

significantly longer in Group B [11.50 (9.72,
27.62) months vs. 17.85 (10.85, 31.03) mon-
ths, W = 4733.500, P = 0.007] compared to
Group A (Table 4). The 1-year and 2-year sur-
vival rate was notably higher in Group B (P <
0.05). However, the 3-year survival rates did
not display a significant difference between the
two groups (P > 0.05). These findings suggest
that the addition of TACE to regorafenib com-
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bined with immunotherapy may significantly
improve short-term survival outcome.

The mean PFS was 5.00 (3.75, 9.78) months in
the group A and 7.40 (5.06, 13.96) months in
the group B, demonstrating a significant differ-
ence (W = 4397.000, P < 0.001) (Table 5).
Furthermore, the 6-month PFS rate was sub-
stantially higher in Group B (P < 0.05). However,
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Table 6. Comparison of quality-of-life assessment between the two groups

Data Group A (n = 106) Group B (n =113) t P

Functional scale
Physical Function 85.03 £5.14 79.52 + 4.88 8.139 <0.001
Role Function 67.51 + 6.32 66.31 + 5.62 1.488 0.138
Emotional Function 72.21 +4.23 67.85 + 4.53 7.352 <0.001
Coghnitive Function 81.13 £ 5.08 80.53 £4.85 0.894 0.372
Social Function 70.34 + 4.25 68.82 + 4.56 2.55 0.011
Global health status/QoL 67.85 +6.31 66.02 + 5.66 2.264 0.025

Symptom scores
Fatigue 35.23 £5.06 33.53+4.82 2.552 0.011
Nausea/Vomiting 19.51 +2.33 6.37 £2.63 39.084 <0.001
Pain 26.86 + 2.22 25.88 £ 2.54 3.037 0.003
Dyspnea 19.04 + 5.06 17.54 + 4.87 2.244 0.026
Insomnia 31.32+4.25 29.83 + 4.59 2.484 0.014
Appetite loss 18.56 + 2.37 15.92 + 2.65 7.726 <0.001
Constipation 19.42 + 3.38 6.25 + 1.63 36.299 <0.001
Diarrhea 7.66 + 3.87 6.18 £2.23 3.443 <0.001

Note: QoL, quality of life.

the 1-year and 2-year PFS rates did not display
significant differences between the two groups
(P > 0.05). These findings suggest that the
addition of TACE to regorafenib combined with
immunotherapy may provide a significant ben-
efit for short-term PFS.

Comparison of quality of life

In terms of functional scales, Group A demon-
strated significantly higher scores in emotional
function, physical function, social function, and
global health status/QoL compared to Group B
(P<0.05) (Table 6). Regarding symptom scores,
Group A exhibited higher scores for nausea/
vomiting, dyspnea, fatigue, appetite loss, pain,
constipation insomnia, as well as diarrhea than
Group B (P < 0.05). These findings suggest that
while TACE combined with regorafenib and
immunotherapy may alleviate certain symp-
toms, it was associated with detrimental eff-
ects on physical and emotional functions, as
well as overall quality of life.

Discussion

Hepatocellular carcinoma (HCC) remains a ma-
jor global health issue, largely due to its high
incidence and mortality rates, especially in
patients with advanced-stage disease [23, 24].
This study aimed to evaluate the effect of rego-
rafenib combined with immunotherapy (Group
A) and regorafenib combined with immunother-
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apy plus TACE (Group B) on the survival out-
comes of patients with advanced HCC.

Our analysis revealed distinct differences in
treatment response between the two groups,
with the addition of TACE to regorafenib com-
bined and immunotherapy significantly improv-
ing the rate of PR, ORR and DCR. These findings
suggest that the combination of regorafenib,
immunotherapy, and TACE may elicit a more
favorable tumor response, which is an impor-
tant factor in the management of advanced
HCC. Consistent with our results, several stud-
ies have reported enhanced efficacy when
combining systemic therapies with locoregional
treatments like TACE [25, 26]. For instance,
Leung et al. [27] found that TACE combined
with sorafenib significantly improved overall
survival compared to TACE alone, supporting
the hypothesis that multimodal therapy may en-
hance treatment outcomes. However, the inci-
dence of grade 3-4 adverse events was higher
in Group B, particularly for fatigue, diarrhea,
hand-foot skin reaction, and liver toxicity. This
aligns with observations from Yang et al. [28],
who noted that while combination therapies
often yield better clinical responses, they also
come with increased toxicity. These findings
highlight the importance of carefully weighing
the potential benefits of treatment response
against the increased risk of adverse events,
especially in the context of advanced HCC
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where maintaining patient’s quality of life is
paramount.

In terms of serum markers, this study found
that in Group B, AFP, ALT, and AST levels signifi-
cantly decreased, while ALB levels significantly
increased after 6 months of treatment. These
changes not only reflect the effectiveness of
the treatment but also provide important bio-
logic indicators for monitoring treatment res-
ponse. The reduction in AFP and improvement
in liver function tests are consistent with find-
ings by Tayob et al. [29], who reported similar
trends in patients receiving combined treat-
ments. Such biomarker changes can serve as
early indicators of treatment efficacy and help
guide therapeutic adjustments.

A key finding of this study was the significant
difference in survival outcomes between the
two treatment groups. The addition of TACE to
regorafenib combined with immunotherapy re-
sulted in significantly improved OS rates at 1
and 2 years, as well as a higher 6-month PFS
rate. These results indicate that the combined
therapy with TACE is associated with improved
short-term survival outcomes for patients with
advanced HCC. However, the longer-term sur-
vival rates did not display significant differenc-
es between the two groups. This notable find-
ing indicates a need for further investigation
into the potential long-term benefits of these
treatment modalities. Studies by Llovet et al.
[30] and Liang et al. [31] also reported that
while initial improvements in survival were no-
table, long-term benefits required extended
follow-up.

In terms of quality of life, significant differences
were observed between the two groups, with
Group A demonstrating higher scores in several
functional scales, including physical function,
emotional function, and social function. Group
B exhibited lower symptom scores for nausea/
vomiting, appetite loss, constipation, and diar-
rhea. However, the latter group reported detri-
mental effects on physical and emotional func-
tions, as well as overall quality of life. These
findings underscore the complexity of treat-
ment decisions in advanced HCC, where the
balance between treatment efficacy, adverse
events, and impact on quality of life must be
carefully considered. Similar concerns were
raised by Nevola et al. [32], who emphasized
the need for personalized treatment strategies

1970

that account for both clinical outcomes and
patient-reported experiences.

The management of advanced HCC remains
challenging due to limited treatment options
and overall poor prognosis [33, 34]. The emer-
gence of targeted therapy and immunotherapy
has offered new avenues for the treatment of
advanced HCC [35-37]. Regorafenib, as an oral
multikinase inhibitor targeting angiogenesis,
stromal factors, as well as oncogenic receptor
tyrosine kinases, has demonstrated efficacy in
advanced HCC, particularly in patients previ-
ously treated with sorafenib [38]. Furthermore,
the combination of regorafenib with immuno-
therapeutic agents has shown promise, indicat-
ing possible synergistic effects and improved
treatment outcome [39, 40]. Our study provides
further evidence supporting the benefits of
combination therapy in advanced HCC. Con-
sistent with these findings, Pe et al. [41] report-
ed that regorafenib could extend survival in
patients with HCC who progressed on first-line
sorafenib, highlighting the role of sequential
targeted therapies.

Arterial chemoembolization has been widely
used as a locoregional treatment for HCC, par-
ticularly in patients with unresectable disease
[42]. The rationale behind combining regora-
fenib and immunotherapy with TACE lies in the
potential synergistic effects of these modali-
ties [43]. For example, a study by Singh et al.
[44] suggested that TACE might create an
immunosuppressive microenvironment that co-
uld be counteracted by immunotherapy, there-
by enhancing overall treatment efficacy. How-
ever, the increased incidence of grade 3-4
adverse events associated with the combina-
tion therapy underscores the importance of
careful patient selection and monitoring.

This study offers several strengths, including
its robust methodology, clearly defined inclu-
sion and exclusion criteria, and the use of clini-
cally relevant outcome measures, such as
treatment response, adverse events, survival
rates, progression-free survival, and quality of
life assessment. The study’s credibility is fur-
ther supported by the well-balanced baseline
characteristics of the participants. Nonetheless,
there are several limitations. The retrospective
design may have introduced inherent bias, and
the relatively small sample size may have limit-
ed the findings’ generalizability. Furthermore,
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the study primarily addresses short-term sur-
vival outcome, leaving the long-term benefits
and possible late toxicities of the treatment
strategies yet to be fully explored.

Conclusion

This retrospective cohort study offers valuable
insight into the effect of combining regorafenib
with immunotherapy, with or without TACE, on
the survival outcomes of patients with ad-
vanced HCC. The results indicate that the com-
bination of regorafenib with immunotherapy
plus TACE may improve short-term (but not
long-term) survival outcomes, although it is
also associated with increased adverse events
and detrimental effects on quality of life. These
findings underscore the complexity of treat-
ment decisions in advanced HCC and highlight
the need for further research to elucidate the
long-term benefits and risks of these treatment
modalities. To validate the findings of this study
and assist in optimizing treatment for advanced
HCC, future research should include prospec-
tive studies with larger sample sizes and longer
follow-up periods.
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