
Frontiers in Oncology

OPEN ACCESS

EDITED BY

Sharon R Pine,
University of Colorado Anschutz Medical
Campus, United States

REVIEWED BY

Shengjun Xu,
Zhejiang University, China
Kai Chen,
The First Affliated Hospital of Chongqing
Medical University, China

*CORRESPONDENCE

Xuejia Zhai

zhaixuejia@163.com

†These authors share first authorship

RECEIVED 04 June 2025

ACCEPTED 27 October 2025
PUBLISHED 10 November 2025

CITATION

Yu L, Xiong Y, Liao J, Deng Y and Zhai X
(2025) Efficacy and safety of sorafenib
combined with transarterial
chemoembolization in the treatment of
hepatocellular carcinoma: a meta-analysis of
randomized controlled trials.
Front. Oncol. 15:1640879.
doi: 10.3389/fonc.2025.1640879

COPYRIGHT

© 2025 Yu, Xiong, Liao, Deng and Zhai. This is
an open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

TYPE Systematic Review

PUBLISHED 10 November 2025

DOI 10.3389/fonc.2025.1640879
Efficacy and safety of sorafenib
combined with transarterial
chemoembolization in the
treatment of hepatocellular
carcinoma: a meta-analysis of
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Objective: Transarterial chemoembolization (TACE) plus sorafenib has led to an

increase in randomized controlled trials The efficacy and safety of sorafenib

combined with TACE for the treatment of hepatocellular carcinoma (HCC)

remain controversial. We conducted a comprehensive meta-analysis of

randomized controlled trials on this issue.

Methods: A literature search was conducted by using online database: PubMed,

the Cochrane Library, Embase, Web of Science, Chinese National Knowledge

Infrastructure (CNKI) and Wan-fang, with no language restrictions. A Meta-

analysis was performed to calculate the pooled odds ratio (OR) and its

corresponding 95% confidence interval (CI) for the efficacy and safety of

sorafenib combined with TACE in the treatment of HCC. Review Manager 5.4

software was used for data analysis.

Results: A total of 19 randomized controlled trials involving 2,029 patients met

the inclusion criteria for this meta-analysis, including sorafenib combined with

TACE group (n=1023) and TACE group (n=1006). The results of meta-analysis

showed that sorafenib combined with TACE had a better prognosis in partial

response rate (PR) [OR = 1.58,95%CI (1.30,1.92), P < 0.00001] with low

heterogeneity among studies (P = 0.67; I2 = 0%) and the objective response

rate (ORR) [OR = 1.93, 95%CI (1.59,2.34), P < 0.00001] with low heterogeneity

among studies (P = 0.42; I2 = 3%). The 12-month overall survival (OS) was also

significantly increased by combination therapy [OR = 3.18, 95%CI (2.41,4.19), P <

0.00001]. In terms of safety, the incidences were significantly high in TACE plus

sorafenib group compared to TACE group for hand-foot skin reaction OR = 4.48,

95%CI (3.28,6.13), P < 0.00001 and for abdominal pain or diarrhea OR = 3.10, 95%

CI (2.24,4.29), P = 0.04. However, no significant difference was found in nausea

or vomit [OR = 1.14,95%CI (0.81,1.59), P = 0.68] or fever [OR = 0.87, 95%CI

(0.61,1.23), P = 0.87].
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Conclusion: The current comprehensive evidence suggests that sorafenib

combined with TACE is more effective than TACE alone, especially for patients

with intermediate-advanced and primary HCC.
KEYWORDS

hepatocellular carcinoma, sorafenib, transarterial chemoembolization, randomized
controlled trials, meta-analysis
1 Introduction

Hepatocellular carcinoma (HCC) is the most common types of

primary malignant tumor of the liver, posing a significant threat to

human health (1). The treatment of HCC presents challenges due to

the disease’s complexity, which is typically diagnosed at an

advanced stage and often develops in the context of cirrhosis (2).

The treatment methods for liver cancer include surgical resection,

liver transplantation, local ablation, transarterial embolization, and

transarterial chemoembolization (TACE). Surgical resection and

liver transplantation are considered as radical treatment methods

for liver cancer. However, due to patients often with severe liver

function impairment, the surgical resection rate remains relatively

low. Local ablation techniques, such as radiofrequency ablation and

microwave ablation, are appropriate for patients with small

hepatocellular carcinomas but show limited effectiveness for

larger tumors. Consequently, for patients with intermediate to

advanced liver cancer, TACE is often employed as a local

interventional therapy.

TACE is a classic interventional treatment method for

intermediate and advanced stage hepatocellular carcinoma. It

precisely delivered chemotherapeutic drugs and embolic agents

directly to the tumor through the hepatic artery, cutting off the

tumor’s blood supply and increasing the local concentration of

medication (3). This method has been shown to prolong survival

rates in patients with intermediate-stage HCC. However, it also has

its limitations. Due to incomplete embolization and the establishment

of collateral blood vessels in the tumor, TACE often fails to achieve

pathological necrosis. Additionally, postoperative ischemia and

hypoxia in tumor tissues can increase the level of hypoxia-

inducible factors in residual tumors and elevate the expression of

vascular endothelial growth factor(VEGF), aggravating the disease

and recurrence (4, 5).

In recent years, targeted therapy has made significant progress in

the treatment of advanced liver cancer. Sorafenib, a multi-kinase

inhibitor, suppresses tumor angiogenesis by targeting the VEGF

signaling pathway, inhibiting tumor growth and metastasis. As the

standard first-line treatment drug, it can significantly extend the

overall survival of patients with advanced liver cancer (6, 7). However,

the efficacy of sorafenib monotherapy remains limited, potentially

leading drug resistance in some patients. Exploring combination
02
therapy regimens has become a research hotspot. Studies have

shown that sorafenib plus TACE may enhance the control of local

tumor after TACE and mitigate hypoxia-driven metastasis (8). Thus,

the combination of sorafenib with TACE has gained attention as a

potential therapeutic strategy (9, 10).

With the incidence of HCC rising, optimizing treatment

strategies for patients with intermediate to advanced liver cancer

has become increasingly urgent. Studies have indicated that the

combination of sorafenib and TACE may offer potential benefits in

the treatment of HCC. However, there is a lack of systematic

summary and evaluation, and inconsistencies in their results (11).

To address this issue and provide valuable insights for clinical

practice, we conducted a systematic review and meta-analysis

focusing on the efficacy and safety of TACE plus sorafenib for the

treatment of HCC (12, 13).
2 Methods

2.1 Literature search

During this systematic review, we adhered to the PRISMA

guidelines (14). A comprehensive system retrieved online

databases: PubMed, the Cochrane Library, Embase, Web of

Science, the Chinese National Knowledge Infrastructure (CNKI),

and the Wan-Fang Database in China without language restrictions

on May 30, 2025. MeSH terms and free words related to

“Hepatocellular Carcinoma”, “sorafenib” and “Therapeutic

Chemoembolization” were used in this research. Details of search

strategy were displayed in Supplementary File S1. Additionally, we

manually screened the references of all identified articles for

additional studies that might be relevant to this meta-analysis.
2.2 Inclusion and exclusion criteria

Inclusion criteria

1. Randomized controlled trials (RCTs).

2. Study patients were pathologically or clinically diagnosed

with hepatocellular carcinoma, regardless of the kind of

treatment that they have experienced before.
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3. Two intervention arms (TACE plus sorafenib vs TACE

alone) were compared in the study.

4. One of the following must be reported in study: partial

response rate (PR), objective response rate (ORR), 12-

month OS rates and adverse reactions.

5. There is no language restriction.
Exclusion criteria

1. Duplicate studies.

2. Non-RCTs.

3. Inconsistent experimental groupings.

4. The basic data was incomplete and the original data

was unavailable.

5. Reviews, meta-analyses, non-clinical reports, case reports,

conference summaries, opinions, editorials and letters.
2.3 Data extraction

Data was extracted independently by two investigators (Lixiu Yu

and Yi Xiong) according to the inclusion and exclusion criteria.

General information of the eligible studies including first author’s

name, published year, study design, case of participants in the eligible

studies, age, gender, Child-Pugh class. Efficacy outcome measures

included PR, ORR, 12-month OS rates. Safety outcomes included

typical adverse events (AEs) reported by patients. Disagreements

between the investigators were resolved through discussion.
2.4 Quality assessment

The quality of the RCTs included in this meta-analysis was

evaluated by Cochrane Collaboration’s risk of bias tool (15) from

seven critical aspects: random sequence generation, allocation

concealment, blinding of participants and personnel, blinding of

outcome assessment, incomplete outcome data, selective reporting,

other bias. Each aspect was judged as low, unclear, or high risk of

bias. The quality assessment was conducted independently by two

researchers (Yi Xiong and Lixiu Yu). Disagreements were resolved

by discussion.
2.5 Data synthesis and analysis

Meta-analyses were conducted by using Review Manager 5.4.

The pooled odds ratio (OR) and 95% confidence interval (CI) were

employed to evaluate efficacy and safety. The I2 statistic was used to

measure heterogeneity of the studies. If significant heterogeneity

was detected with I² > 50%, the estimated outcomes of eligible

studies were calculated using a random-effects model. Otherwise, a

fixed-effects model was applied. And statistical test with p < 0.05

was considered significant.
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3 Results

3.1 Study search and selection

As depicted in Figure 1, the study selection process involved a

comprehensive search of online databases and manual searches,

yielding a total of 1025 articles. After eliminating 273 duplicate

articles, further 691 articles were excluded based on their titles and

abstracts. Upon full-text review and applying the inclusion criteria,

42 articles were excluded. Ultimately, 19 RCTs, comprising a total of

2,029 patients diagnosed with liver cancer, were included in this

study (10, 16–33).
3.2 Study characteristics

A total of 19 RCTs were included in this meta-analysis, of these

17 studies (10, 16–19, 21–29, 31–33) reported Child-Pugh

classification system. Majority of patients were classified as Child-

Pugh class A. The baseline characteristics of patients were

summarized in Table 1. Of the 2029 enrolled patients with HCC,

1,023 received sorafenib plus TACE, and1,006 were treated with

TACE alone. The patients’ ages were between 45 and 75 years old.

Sorafenib was administered orally at a dosage of 400 mg twice daily.

The details of intervention characteristics and outcome measures of

all the included trials were summarized in Supplementary File S2.

All the trials (10, 16–33) used PR and ORR as outcome metrics, and

eleven trials (10, 16, 19, 21, 22, 27, 29–33) reported 12-month

OS rates.
3.3 Quality assessment

The details of study quality assessment were summarized in

Figure 2 and Supplementary File S3. The Cochrane Collaboration’s

risk of bias tool was used to evaluate the quality of included studies.

Overall, the included studies revealed a superior standard of

methodological quality. Most studies presented a low risk of bias.
3.4 Meta-analysis results

3.4.1 Efficacy of sorafenib combined with TACE
The meta-analysis of all the included studies indicated that

compared with TACE alone, Sorafenib combined with TACE had a

favorable partial response rate (PR) with integrated OR = 1.58 (95%

CI: 1.30–1.92), P = 0.67, I² = 0%. In addition, the result of objective

response rate (ORR) with pooled OR = 1.93, 95%CI (1.59,2.34)] and

12-months OS rate with pooled OR = 3.18, 95%CI (2.41,4.19)

demonstrated that TACE plus sorafenib had better clinical

outcomes than TACE alone. The details of the efficacy and funnel

plot were summarized in Figures 3 and 4 respectively. One the other

hand, the available data in Table 2 suggested that both APF and
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TABLE 1 Baseline characteristic of eligible studies.

First author Year Study design Group Cases Age (year) Sex (male/female)

Child-Pugh
class

A B C

Xinjian Wang (16) 2025 RCT
combination group 39 62.91 ± 3.75 25/14 29 10 0

control group 39 63.18 ± 4.22 27/12 28 11 0

Yunyun Jie (17) 2024 RCT
combination group 37 60.77 ± 4.51 20/17 16 21 0

control group 37 61.34 ± 4.45 22/15 18 19 0

Jiurong Zhu (18) 2024 RCT
combination group 24 54.26 ± 4.68 13/11 17 7 0

control group 24 54.93 ± 5.54 14/10 16 8 0

Wenzhe Fan (19) 2024 RCT
combination group 81 54 72/9 81 0 0

control group 81 58 79/2 81 0 0

Daolin Zeng (20) 2024 RCT
combination group 50 56.13 ± 4.72 27/23 NA NA NA

control group 50 54.58 ± 5.37 29/21 NA NA NA

Xiaocen Wei (21) 2022 RCT combination group 40 49.62± 2.14 23/17 24 16 0

(Continued)
F
rontiers in Oncology
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FIGURE 1

The process of selection of the eligible studies.
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VEGF levels decreased after treatment especially for TACE plus

sorafenib, which further proved that the combination of TACE and

sorafenib was an effective strategy.

3.4.2 Subgroup analysis
Subgroup analysis of different types of HCC showed that TACE

plus sorafenib for patients with primary HCC provided the best

benefits with OR = 2.34, 95% CI (1.61,3.41), I2 = 0%, P = 0.50, for

intermediate-advanced HCC OR = 1.90, 95% CI (1.36,2.66), I2 =

0%, P = 0.91], and for unresectable HCC OR = 1.31, 95% CI

(0.94,1.81), I2 = 0%, P = 0.53. These results indicated that sorafenib

combined with TACE showed a statistically significant difference
Frontiers in Oncology 05
in efficacy compared with TACE alone for the treatment of

intermediate-advanced and primary HCC. However, for the

treatment of unresectable HCC, there was no statistically

significant difference in efficacy. The subgroup analysis details

were presented in Figure 5.

3.4.3 Safety evaluation
The major adverse events (AEs) from all included studies were

presented in Supplementary File S4. Compared with TACE alone,

the incidence of hand-foot skin reaction [OR = 4.48, 95%CI

(3.28,6.13), P < 0.00001] (Figure 6A) and abdominal pain or

diarrhea [OR = 3.10, 95%CI (2.24,4.29), P = 0.04] (Figure 6B)
TABLE 1 Continued

First author Year Study design Group Cases Age (year) Sex (male/female)

Child-Pugh
class

A B C

control group 40 49.24± 2.11 22/18 25 15 0

Quanguo Liu et al., 202022 (22) 2020 RCT
combination group 59 56.31 ± 9.87 37/22 43 16 0

control group 59 58.11 ± 10.44 32/27 48 11 0

Haibo Zhu (23) 2020 RCT
combination group 23 58.50 ± 5.30 12/11 16 7 0

control group 21 57.50 ± 5.10 11/10 15 6 0

Jingjie Pan (24) 2019 RCT
combination group 54 55.82 ± 13.04 36/18 35 19 0

control group 53 54.96 ± 14.15 30/23 33 20 0

Masatoshi Kudo (10) 2019 RCT
combination group 80 72 63/17 79 1 0

control group 76 73 55/21 71 5 0

Tim Meyer (25) 2017 RCT
combination group 157 65 139/18 145 5 0

control group 156 68 138/18 148 3 0

Lei Li (26) 2017 RCT
combination group 38 53.70 ± 10.30 23/15 18 20 0

control group 37 53.40 ± 10.50 22/15 17 20 0

Jiahang Xie (27) 2015 RCT
combination group 43 54.20 ± 7.10 34/9 30 13 0

control group 40 53.9 ± 7.5 30/10 28 12 0

Yong Tan (28) 2015 RCT
combination group 29 52.3 ± 5.1 19/10 20 9 0

control group 28 53.10 ± 5.30 17/11 19 9 0

Zhijian You (29) 2015 RCT
combination group 82 24-76 60/22 65 12 5

control group 78 26-75 50/28 52 23 3

Rengui Zhou (30) 2014 RCT
combination group 48 71.90 ± 12.70 34/14 NA NA NA

control group 52 67.90 ± 10.80 31/17 NA NA NA

Heng Sun (31) 2014 RCT
combination group 81 54.50 ± 7.90 68/13 70 11 0

control group 81 53.90 ± 8.20 66/15 72 9 0

Siming Chen (32) 2012 RCT
combination group 28 68.2 20/8 15 13 0

control group 28 68.2 17/11 16 12 0

Haiying Jiang (33) 2010 RCT
combination group 30 56 24/6 25 5 0

control group 30 57 23/7 24 6 0
frontier
Ages are expressed as the median or mean ± standard deviation; NA: Not available.
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were both higher than those with TACE plus sorafenib.

However, the incidence of nausea or vomiting [OR = 1.14, 95%CI

(0.81,1.59), P = 0.68] (Figure 6C) or fever [OR = 0.87, 95%CI

(0.61,1.23), P = 0.87] (Figure 6D) between the two groups was no

significant difference. The comprehensive details of the safety were

outlined in Figure 6.
Frontiers in Oncology 06
4 Discussion

In the present study, we systematically evaluated the efficacy

and safety of sorafenib in combination with TACE versus TACE

alone on the treatment of HCC, providing a definitive systematic

review with updated data. A total of 19 randomized controlled trials
FIGURE 2

Risk of bias summary. In the illustration, green represents low risk, yellow represents unclear risk, and red represents high risk.
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(10, 16–33), encompassing 2029 patients, were identified and

included in this meta-analysis. The results indicated that

compared with TACE alone, the combination of sorafenib and

TACE significantly improved patient prognosis. Our findings

further confirmed the combination of TACE and sorafenib

significantly improved the clinical outcomes for the treatment

of HCC.
Frontiers in Oncology 07
In terms of efficacy, the combined therapy demonstrated a

significant advantage over TACE alone in PR, ORR and the 12-

month OS rates. Notably, the combination regimen yielded a

substantial clinical benefit with an OR = 1.93 for ORR, which was

consistent with the report by Chen et al. (34) (OR = 2.19). Sorafenib

is a multi-kinase inhibitor that inhibits the activity of vascular

endothelial growth factor receptor (VEGFR) and the platelet-
FIGURE 3

(A) Forest plot of partial response rate (PR); (B) Forest plot of objective response rate(ORR); (C) Forest plot of the 12-month OS rates.
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TABLE 2 The responses of AFP and VEGF.

Studies Group Cases

AFP (ng/ml) VEGF (pg/ml)

Before
treatment

After
treatment

Before
treatment

After
treatment

Xinjian Wang et al., 2025
(16)

treatment
group

39 369.51 ± 50.32 92.93 ± 24.42 NA NA

control group 39 372.45 ± 51.45 121.72 ± 30.91 NA NA

Yunyun Jie et al., 2024 (17)

treatment
group

37 691.45 ± 130.57 133.67 ± 79.36 344.67 ± 64.56 271.46 ± 54.27

control group 37 684.52 ± 123.66 231.44 ± 88.78 345.37 ± 66.47 228.67 ± 47.56

Jiurong Zhu et al., 2024 (18)

treatment
group

24 222.26 ± 13.16 71.71 ± 6.31 NA NA

control group 24 219.43 ± 12.13 98.04 ± 9.01 NA NA

Xiaocen Wei et al., 2022
(21)

treatment
group

40 341.87 ± 34.21 158.39 ± 25.31 501.28 ± 35.42 278.53 ± 26.31

control group 40 341.59 ± 34.19 187.42 ± 26.53 502.13 ± 35.49 316.53 ± 25.41

Quanguo Liu et al., 2020
(22)

treatment
group

59 516.65 ± 104.31 292.86 ± 78.49 478.13 ± 70.92 254.28 ± 50.81

(Continued)
F
rontiers in Oncology
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FIGURE 4

Funnel plot of ORR. (A) Funnel plot of PR; (B) Funnel plot of ORR; (C) Funnel plot of the 12-month OS rates.
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TABLE 2 Continued

Studies Group Cases

AFP (ng/ml) VEGF (pg/ml)

Before
treatment

After
treatment

Before
treatment

After
treatment

control group 59 495.85 ± 110.93 361.18 ± 69.58 465.80 ± 84.69 337.47 ± 61.53

Lei Li et al., 2017 (26)

treatment
group

38 738.2 ± 185.8 118.4± 46.7 331.0 ± 76.2 279.7 ± 57.6

control group 37 720.6 ± 177.4 224.5 ± 102.1 342.8 ± 81.6 220.5 ± 40.8

Rengui Zhou et al., 2014
(30)

treatment
group

48 176.9 ± 14.9 83.9 ± 10.2 NA NA

control group 52 172.7 ± 14.3 134.8 ± 13.5 NA NA

Siming Chen et al., 2012
(32)

treatment
group

28 182.36 ± 4.27 85.59 ± 7.2 NA NA

control group 28 169.83 ± 6.2 131.32 ± 12.8 NA NA

Haiying Jiang et al., 2010
(33)

treatment
group

30 NA NA 261.78 ± 139.36 146.45 ± 120.23

control group 30 NA NA 262.67 ± 140.45 295.56 ± 127.27
F
rontiers in Oncology
 09
NA: Not available.
FIGURE 5

Forest plot of the subgroup analysis.
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derived growth factor receptor (PDGFR) and reduce the formation

of new blood vessels in HCC tumors. It can also reduce the number

and activity of immune-suppressive cells (such as regulatory T cells

and myeloid-derived suppressor cells), and strengthen anti-tumor

immunity (35). TACE works by embolizing the feeding arteries to

the tumor, and reducing its blood supply, leading to tumor

shrinkage and has an improved prognosis for HCC patients.
Frontiers in Oncology 10
Studies proved that TACE plus sorafenib had significantly

enhanced the efficacy for HCC patients (36–39).

Subgroup analysis revealed that the efficacy of combination therapy

was superior to TACE alone in patients with intermediate-advanced

HCC and primary HCC. However, the benefit for unresectable HCC

patients was not significant with OR = 1.31(0.94,1.82). There were

some discrepancies between these findings and the TACTICS trial (10)
FIGURE 6

Forest plot of safety analysis. (A) Hand and foot skin reaction; (B) Diarrhea or abdominal pain; (C) Nausea or vomit; (D) Fever.
frontiersin.org
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which conducted by several domestic centers and reported significant

clinical benefits of sorafenib plus TACE in unresectable HCC. The

variation for this may be related to sample size and differences in

sorafenib regimens. Increasing sample size tends to reduce the error.

TACTICS trial only included 156 patients with unresectable HCC,

while our work included 679 patients with this subtype. Additionally,

the regimens for sorafenib may have some impacts on the outcomes.

Among TACTICS trial sorafenib was initiated 14–21 days before

TACE at a dose of 400 mg once daily, while this systematical study

included both sorafenib initiated before TACE and after TACE

regimens. Subgroup analysis indicated that for sorafenib initiated

before TACE OR = 1.68(1.25, 2.27), while for sorafenib initiated

after TACE OR = 2.32(1.74, 3.11). It still needs further confirmation

by more high-quality RCTs with large samples and reliable design.

The present work indicated that there was no significant difference

between TACE plus sorafenib group and TACE alone group in aspects

of nausea, vomiting and fever. However, the safety results also suggested

that compared with TACE alone, the combination of TACE and

sorafenib significantly increased the risk of hand-foot skin reaction

(HFSR) [OR = 4.48,95%CI (3.28,6.13)], abdominal pain and diarrhea

[OR = 3.10,95%CI (2.24,4.29)]. The increased risk of thesemay relate to

the pharmacological properties of sorafenib. It inhibited multiple

intracellular signaling pathways in liver carcinoma cells. It can inhibit

angiogenesis in tumor tissues and block cancer cell proliferation by

inhibiting kinase activities, such as those of c-Raf, VEGFR2, VEGFR3,

which can affect the function of the skin and blood vessels leading to

HFSR (42). Sorafenib can also lead to a decrease in intestinal mucosal

blood supply and repair ability, thereby causing abdominal pain and

diarrhea (40). Prioritizing the management of treatment-related

toxicities is essential to maintain patient quality of life and ensure

treatment adherence (25). It is crucial to find potential ways to reduce

adverse reactions, such as providing skin care guidance, adjusting drug

doses, and administering antidiarrheal and rehydration therapies.

This study boasts several notable strengths: firstly, our work

systematically analyzed 19 RCTs, which had been significantly

enhanced in terms of credibility. Secondly, by applying rigorous

literature screening criteria and utilizing the Cochrane risk-of-bias

tool for quality assessment, the reliability of our research findings is

significantly enhanced. Thirdly, in this study, we conducted subgroup

analyses to explore differential treatment responses among various

patient and comprehensively evaluated the efficacy and safety of

TACE plus sorafenib, which indicated that further research needed to

fully elucidate the mechanisms behind these observations.

There were some limitations to this study that warranted

attention. Firstly, although a quality assessment was conducted, the

majority of the trials included exhibited uncertain risks of bias. These

uncertainties could potentially impact the accuracy of our study

results (41). Secondly, there were some variations in the studies

whose data have been complied together not only with different

patient characteristics but geographic regions, andmost of the articles

did not stratify the severity of adverse events. We were also unable to

adjust for confounders such as age, sex and medical duration of HCC.

In addition, HCC is a highly heterogeneous disease in treatment

responses among patients. Other factors related to tumor biology

(such as genetic mutation profiles and tumor microenvironment),
Frontiers in Oncology 11
host factors (such as liver function status and overall health

condition), and environmental and lifestyle factors also influence

disease progression and prognosis. Due to limited data, information

on other relevant factors were not extracted, which may cause some

bias in our results. In light of these limitations, future research should

conduct more large-scale, multicenter RCTs to minimize individual

variability and sampling bias.
5 Conclusion

The combination of TACE plus sorafenib offers therapeutic

benefits in the treatment of HCC and may be a choice of treatment

in patients with unresectable HCC.
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