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Abstract: Objective Toexplorethetherapeuticeffectofsorafenibcombinedwithtranscatheterarterial chemoembolization (TACE) and radiofrequency
ablation (RFA) in patients with postoperative recurrent hepatocellular carcinoma (HCC) , and to provide a reference for clinical selection of reasonable
intervention plans. Methods A total of 107 patients with postoperative recurrent HCC diagnosed and treated in Hengshui Hospital of Traditional Chinese
Medicine from January 2020 to March 2022 were selected as the research subjects. They were divided into the combination group (n=53) and the
control group (n=54) by random number table method. The control group was treated with TACE combined with RFA, while the combination group
was additionally given sorafenib tosylate tablets at a dose of 400 mg per time, twice a day, until the HCC progressed again. The clinical efficacy of the
two groups was compared, as well as the serum levels of alpha-fetoprotein (AFP) , a-L-fucosidase (AFU) and abnormal prothrombin (APT) before
and after treatment. The Kaplan-Meier method was used to draw survival curves for comparing the 2-year survival status of the two groups. Results The
objective response rate of the combination group was significantly higher than that of the control group  (83.02% vs61.11%, x’=6.363, £=0.012) .There
were no statistically significant differences in the levels of AFP, AFU and APT between the two groups before treatment (£>0.05) . At 2, 4 and 6 months
after treatment, the levels of AFP, AFU and APT in the combination group were lower than those in the control group (P<0.05) . During the 2-year
follow-up, the median follow-up time was 16 months. Up to the last follow-up, the median overall survival (OS) of the combination group and the
control group was 20 months and 16 months, respectively, and the median progression-free survival (PFS) was 9.5 months and 6 months, respectively.
The 2-year OS rate (log rank x¥’=4.863, P=0.027) and PFS rate (log rank ¥’=3.970, P=0.046) of the combination group were significantly higher than
those of the control group. There was no statistically significant difference in the incidence of adverse reactions between the combination group and the
control group (11.32% vs 3.70%, )(221.277, P=0.258) . Conclusion Sorafenib combined with TACE and RFA has a significant effect in the treatment of
postoperative recurrent HCC, which can further prolong the survival of patients, control complications, and effectively improve the prognosis of patients.
Keywords: Sorafenib; Transcatheter arterial chemoembolization; Radiofrequency ablation; Hepatocellular carcinoma; Postoperative recurrence;
Survival analysis
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Sorafenib Combined with Transcatheter Arterial
Chemoembolization and Radiofrequency Ablation for
Postoperative Recurrence of Hepatocellular Carcinoma: A
Prospective Controlled Study

China is a major country of hepatocellular carcinoma
(HCC), with the incidence and mortality of HCC accounting
for approximately half of the global total [1]. Surgical
resection is the first-line treatment for HCC; however, the

postoperative recurrence rate of HCC is high due to residual
tumor cells and metastasis. Statistically, the postoperative

recurrence and metastasis rate of early- and

intermediate-stage liver cancer is as high as 70% [2]. Surgery

remains the first choice for recurrent HCC; however, few
patients can actually undergo reoperation due to insufficient
postoperative liver reserve function, multiple recurrent lesions,
and considerable surgical trauma. Transcatheter arterial
chemoembolization (TACE) and radiofrequency ablation
(RFA) are currently common non-surgical treatments [3-4].

Studies have shown that TACE combined with RFA can
achieve favorable therapeutic effects [5]. As a targeted
therapeutic agent for HCC, sorafenib inhibits tumor growth
through multiple pathways, but the efficacy of sorafenib
combined with TACE and RFA in the treatment of

postoperative recurrence of HCC remains unclear. Therefore,
the authors conducted a prospective controlled study, and the
results are reported as follows.

1 Materials and Methods

1.1 Sample Size Calculation

A prospective randomized controlled study design was
adopted. The overall response rate of HCC patients treated
with conventional therapy was approximately 60% [6], and
it was expected to increase to 85% in the experimental group.
The clinical margin 3 was set at 25%. A two-sided test was
used with o= 0.05 and B = 0.20 (statistical power = 80%).

According to the formula n=
[ Z, e y2op(I=p)+Z o pl C1=p1) +p2 (1-p2)F
(pl-p27

49 patients were required per group. With a 10% dropout
rate, a total of 107 patients were needed. Variable definitions:
n, required sample size per group; pi1, expected response rate
in the control group (0.60);p2, expected overall response rate
in the experimental group (0.85); p=(pl+p2)/2, Z(1-
/2)=1.96; Z(1-B)=0.84.
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1.2 Inclusion and Exclusion Criteria

(1) Inclusion criteria:(D Clear previous diagnosis of
HCC with smooth surgery;@2 Confirmed HCC recurrence
by clinical, imaging, serum alpha-fetoprotein (AFP), and
pathological examinations;(3) Ineligible for surgery after
evaluation (e.g., single tumor diameter >10 c¢cm, or tumor
diameter >5 cm with >3 lesions; intrahepatic vascular
invasion, lymph node metastasis, or distant metastasis;
Child-Pugh class C liver function; portal hypertension).

(2) Exclusion criteria: @ Previous treatment with
TACE, RFA, or other interventional therapies; ®
Complicated with other tumors or infections; @ Severe
cardiac, pulmonary, or mental disorders; @ Moderate or
above ascites requiring drainage.

(3) Dropout criteria:(1) Failure to complete treatment
per study protocol;@) Participation in other clinical trials
during the study interfering with efficacy evaluation;(®)
Voluntary withdrawal by the patient.

(4) Trial termination criteria:(D Disease deterioration
with potential risky events during the clinical trial, requiring
discontinuation judged by the investigator;@ Occurrence

of serious adverse events related to the treatment regimen;
(3 Accidents;@ Death.

1.3 General Data

A total of 107 patients with postoperative recurrence of
HCC diagnosed and treated at Hengshui Hospital of
Traditional Chinese Medicine from January 2020 to March
2022 were enrolled. They were randomly divided into two
groups using a random number table: 53 patients in the
combination group and 54 in the control group. There were
no significant differences in baseline characteristics between
the two groups (P > 0.05), as shown in Table 1. All patients
were fully informed of the purpose, methods, risks, and
other information of the study, and were promised
confidentiality of their information. All patients voluntarily
participated in the study. The study was approved by the
Ethics Committee of Hengshui Hospital of Traditional
Chinese Medicine (No. 20232201) and complied with the
ethical principles of the Declaration of Helsinki.

1.4 Treatment Protocol

The control group received TACE and RFA, and the
combination group received additional sorafenib on the
basis of the control group.

1.4.1 TACE
The modified Seldinger technique was used for
femoral artery catheterization. After angiography confirmed

the tumor-feeding artery, chemotherapeutic agents and
embolic agents were infused via the catheter.
Chemotherapeutic agents included:0.75 g of 5-fluorouracil

(Liaoning Xingao Pharmaceutical Co., Ltd., approval No.
H21024236, specification 0.25 g),100-150 mg of oxaliplatin

(Chengdu Changqing Pharmaceutical Co., Ltd., approval
No. H20020648, specification 50 mg),10 mg of pirarubicin
(Hanhui Pharmaceutical Co., Ltd., approval No. H20045983,
specification 10 mg).Embolic agent: 10-30 mL of
super-emulsified lipiodol (Shanghai Xudong Haipu

Pharmaceutical Co., Ltd., approval No. H31021603,
specification 10 mL), with the dose adjusted according to
the number, size, and blood supply of the lesions. After
catheter removal, the puncture site was compressed for
hemostasis and bandaged under pressure.

1.4.2 RFA

RFA was performed within 2 weeks after TACE.
Patients fasted for 8 hours preoperatively and received
intramuscular injections of diazepam 10 mg, pethidine 50
mg, and batroxobin 100 U.Under CT guidance, the ablation
target was located, and the needle direction, angle, and depth
were determined. After routine disinfection, draping, and
local anesthesia with lidocaine, an RFA needle was inserted
into the tumor. Ablation parameters: 15-gauge single

electrode, frequency 480 kHz, temperature 90-110 °C,
duration 20-30 minutes. The ablation range covered the

entire tumor and a 5-mm peripheral margin. Postoperative

care included hemostasis, infection prevention, and liver
protection.

1.4.3 Sorafenib

Sorafenib tosylate tablets (Bayer HealthCare
Pharmaceuticals, approval No. H20160201, 200 mg) were
administered orally at 400 mg twice daily. In case of
intolerable adverse reactions, the dose was reduced to 200
mg twice daily or temporarily interrupted until symptoms
relieved. Treatment was continued until disease progression.

Tab.1 Comparison of baseline characteristics between two
groups (case)

Combined group Control group x%Z P

Item (n=53) (n=54) value value
Age (years) 68.17+2.83 68.04+3.16 0223 0.824
Sex (male/female) 42/11 46/8 0.646 0421
BMI (kg/m?) 21.06+4.88 19.86+3.91 1.418 0.159
Albumin (g/L) 45.43+3.39 44.37+3.25 1.643  0.103
Total billegblg 1962038 2.11£0.42 1.944 0,055
(pmol/L)
AFP 1.124  0.289
>200 ng/mL 28 23
<200 ng/mL 25 31
Tumor number 0.959 0.328
Single 39 44
Multiple 14 10
Maximum tumor diameter 0.524  0.469
>3 cm 38 42
<3 cm 15 12
Portal vein tumor 4 7 0365 0.546
thrombus
Liver cirrhosis 46 50 0.448 0.503
Portal hypertension 5 3 0.156  0.693
Child-Pugh classification 0.311 0.756
A 49 49
B 3 4
C 1 1
Complications
Hemorrhage 3 2 0 0.983
Abscess 4 7 0.365 0.546
Effusion 9 10 0.043  0.835
Pneumonia 1 4 0.801 0.371
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1.5 Observation Indicators

Clinical efficacy and serum tumor markers [AFP,
a-L-fucosidase (AFU), abnormal prothrombin (APT)] were
compared before and after treatment. Prognosis (overall
survival (OS), progression-free survival (PFS) and safety
were also evaluated.

1.5.1 Efficacy Evaluation

One month after treatment, efficacy was evaluated
using the modified Response Evaluation Criteria in Solid
Tumors (mRECIST) [7], including complete remission
(CR), partial remission (PR), stable disease (SD), and
progressive disease (PD). Objective response rate (ORR) =
(CR + PR)/total number x 100%.

1.5.2 Serum Tumor Markers

Fasting venous blood was collected before treatment
and at 2, 4, and 6 months after treatment for detection of AFP,
AFU, and APT.

1.5.3 Prognosis Evaluation
OS was defined as the time from treatment initiation to

death or the last follow-up. PFS was defined as the time from

treatment initiation to any event, including recurrence, death,
fatal or intolerable adverse reactions.

1.5.4 Adverse Reactions
Adverse events were graded according to the Common
Terminology Criteria for Adverse Events (CTCAE) version

4.0 [8]. Grade =3 treatment-related adverse events were
compared between groups.

1.5.5 Follow-up

Patients were followed up monthly or irregularly for 2
years, with physical examination, blood routine, liver and

kidney function, AFP, and contrast-enhanced CT if
necessary. The follow-up cutoff date was March 31, 2024.

1.6 Statistical Methods

SPSS 19.0 was used for data analysis. Measurement
data were expressed as xts and compared using

independent-samples t-test. Repeated-measures ANOVA
and LSD-t test were used for multi-time point data.

Enumeration data were expressed as cases (%) and
compared using 2 test or Fisher’s exact test. Rank sum test
was used for ordinal data. Survival curves were plotted using
the Kaplan-Meier method and compared using the log-rank

test. P<0.05 was considered statistically significant.
2 Results
2.1 Treatment Efficacy

The difference in efficacy between the two groups was
statistically significant (P<0.05). The ORR was significantly
higher in the combination group than in the control group
(83.02% vs 61.11%, y*=6.363, P=0.012). Table 2.

Tab.2 Comparison of therapeutic effects between two groups

[case(%)]

Group n CR PR SD PD ORR
Combined 53 3y 5¢ 40y 13024.53) 7(1321) 23.77)  83.02%
group

Control 5/ 1 47593) 19(35.19) 14(25.93) 7(12.96) 61.11%
group

Z/y*value 13.027 6.363
Pvalue 0.005 0.012

2.2 Serum Markers at Different Time Points

There were no significant differences in AFP, AFU, and
APT levels between the two groups before treatment (P >
0.05). Levels at 2, 4, and 6 months after treatment were
lower than baseline in both groups (P<0.05), and were
significantly lower in the combination group at each time
point (P<0.05). Table 3 and Table 4.

Tab.3 Comparison of AFP and AFU at different time points between two groups (x=+s)

AFP(ng/mL) AFU(U/L)
Group n before 2 month after 4 month after 6 month after before 2 month after 4 month after 6 month after
treatment treatment treatment treatment treatment treatment treatment treatment

C‘;‘:‘;’;ged 53 885.13468.56 237.03+£47.46™  286.31£63.52%°  314.75£57.61%¢0 39124171  18.65+0.97  21.50+1.28%  23.204].53bcd
C"g“:;‘::) 54 8829447477  388.46+85.620  422.96+74.59%  449.32+73.82%  40.07+10.64  2536+9.35°  28.56+£11.34" 314741421
F/Pgroup 199.966/<0.001 26.995/<0.001

F/Piime 2013.843/<0.001 48.408/<0.001

F/Pinteraction 24.742/<0.001 2.833/0.041

Note: Compared with Control group, *P<0.05; Compared with before treatment, °P<0.05; Compared with 2 month after treatment, °P<0.05; Compared with 4

month after treatment, 4P<0.05.

Tab.4 Comparison of APT at different time points between two groups (x=s)

Group n APT(ng/mL)

before treatment 2 month after treatment 4 month after treatment 6 month after treatment
Combined group 53 74.46+36.80 35.51+14.11% 37.82+16.21% 39.12+19.89
Control group 54 71.44+31.54 42.65+17.77° 52.52+19.83% 55.26+21.64
F/Pgroup 21.271/<0.001
F/Ptime 47.530/<0.001
F/Pinteraction 3.300/0.039

Note: Compared with Control group, *P<0.05; Compared with before treatment, °P<0.05; Compared with 2 month after treatment, °P<0.05; Compared with 4

month after treatment, 4P<0.05.
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2.3 Survival

The follow-up duration was 4-24 months, with a
median follow-up of 16 months. The median OS was 20

months in the combination group and 16 months in the
control group. The median PFS was 9.5 months and 6

months, respectively. The 2-year OS (log-rank y?=4.863, P
= 0.027) and PFS (log-rank y*> = 3.970, P = 0.046) were
significantly higher in the combination group (Figure 1).

2.4 Adverse Reactions

Grade =3 adverse events occurred in 6 patients
(11.32%) in the combination group: hand-foot skin reaction

(3 cases), myelosuppression (2 cases), diarrhea (1 case), all
relieved after dose reduction and symptomatic treatment. In
the control group, 2 patients (3.70%) had adverse events
(liver function injury, myelosuppression), relieved after
symptomatic treatment. There was no significant difference
in the incidence of adverse reactions between the two groups
(*=1.277, P=0.258).
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Fig.1 Survival curves of patients in the two groups
3 Discussion

Postoperative recurrence and metastasis are important
factors affecting the prognosis of patients with HCC. The

occurrence, development, invasion and metastasis of
recurrent HCC are the result of combined effects of multiple
factors [9]. For patients with recurrent HCC who have lost
the opportunity for surgery, interventional therapy can
improve symptoms and quality of life, and prolong survival
to a certain extent [10]. TACE and RFA are the main non-
surgical treatments at present. However, due to the dual
blood supply system of the liver, the formation of tumor
collateral circulation after TACE may lead to local
recurrence and metastasis, thereby affecting long-term
efficacy [11]. RFA is limited by its ablation range, which
may result in incomplete tumor destruction and local
recurrence [12]. Therefore, the combination of TACE and
RFA is widely used to effectively compensate for the
shortcomings of single therapy. Studies have shown that
TACE combined with RFA can significantly prolong patient
survival, with no significant difference compared with
surgical treatment [13], but its long-term efficacy is still
unsatisfactory. As a targeted drug that inhibits tumor cell
growth, the efficacy of sorafenib combined with
chemointerventional therapy for postoperative recurrent
HCC remains unclear.

The present study showed that the ORR in the
combination group was significantly higher than that in the
control group, indicating that the addition of sorafenib can
effectively improve the therapeutic effect of TACE
combined with RFA. The mechanism of TACE in the
treatment of HCC is based on the vascular supply of HCC:
most blood supply of HCC nodules originates from the
hepatic artery. Therefore, blocking the hepatic artery can
induce ischemic necrosis of tumor tissue without affecting
normal liver tissue, thus effectively reducing tumor burden.
Meanwhile, the infused chemotherapeutic drugs reach a
high concentration in tumor tissue but a low concentration
in other parts of the body, which effectively reduces toxic
and side effects [6]. In addition, angiography during TACE
can clearly demonstrate the scope and size of the tumor,
providing a basis for subsequent RFA. As an emerging
treatment for HCC, RFA mainly achieves complete
destruction and thorough elimination of tumor cells through
thermal ablation. Its principle is to generate high
temperature via the oscillation and collision of charged ions
and polar molecules in malignant tumor cells with poor heat
tolerance, thereby achieving in-situ inactivation. RFA is
characterized by high local control ability and minimal
invasiveness [14], and is currently a radical treatment for
tumors smaller than 3 cm in diameter. Therefore, TACE can
reduce the heat-sink effect of subsequent ablation by
blocking tumor blood supply, while the hyperthermia in the
tumor area induced by ablation can enhance the efficacy of
TACE. Although local combination therapy has achieved
certain efficacy in intermediate and advanced HCC, only 10%
of patients achieve CR after TACE combined with RFA.
Regarding the low CR rate in HCC patients treated with
TACE plus RFA, studies have reported that the expression
of vascular endothelial growth factor (VEGF) and platelet-
derived growth factor (PDGF) may increase after
incomplete embolization, leading to poor long-term survival
in these patients [15]. Therefore, sorafenib, an inhibitor of
VEGF and PDGF receptors, can exert a favorable
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synergistic effect with TACE combined with RFA in the
treatment of HCC.

AFP, AFU, and abnormal prothrombin (APT) are
recommended HCC markers in the Guidelines for the
Diagnosis and Treatment of Primary Liver Cancer (2017
Edition). Their levels are of great significance for the
diagnosis, progression and prognosis of HCC, and can also
reflect the therapeutic effect to a certain extent [16]. The
results of this study showed no significant differences in
AFP, AFU and APT levels between the two groups before
treatment, while these indicators in the combination group
were significantly lower than those in the control group after
treatment, indicating that the addition of sorafenib can better

reduce tumor marker levels and enhance therapeutic efficacy.

Studies have shown that HCC patients with serum AFP <
400 ng/mL after surgery have a longer median survival time
[17]. AFP is also an important indicator in the Cancer of the
Liver Italian Program (CLIP) scoring system. Studies have
demonstrated that the combination of AFU, APT, and AFP
can significantly improve the diagnostic sensitivity and
detection rate of HCC [18]. Therefore, reducing serum
levels of AFP, AFU, and APT is of great significance for
improving the prognosis of HCC patients.

The survival results of this study showed that the
median OS and median PFS in the combination group were
significantly higher than those in the control group,
indicating that the addition of sorafenib can effectively
improve patient prognosis. For patients with postoperative
recurrent HCC, prolonging survival and delaying disease
progression are particularly important. TACE is effective for
well-vascularized tumor tissue but less effective for poorly
vascularized lesions. Moreover, the presence of peritumoral
tissue, fibrous capsule, extracapsular invasive cancer tissue
and portal vein tumor thrombus, which are mainly supplied
by the portal vein, predisposes tumors to recurrence and
metastasis [19]. Meanwhile, hypoxia of tumor tissue after
treatment can promote the expression of VEGF, increasing
the risk of recurrence and metastasis. RFA is less effective
for large HCC due to its limited local ablation range [20]. As
a multi-targeted molecular targeted drug, sorafenib can
directly inhibit tumor growth by blocking the
RAF/MEK/ERK signaling pathway, and also block the
formation of neovascularization in HCC by inhibiting
VEGF and PDGF [21], thereby compensating for the
shortcomings of chemointerventional therapy. Studies have
shown that continuous sorafenib treatment (continuous
administration without interruption during chemotherapy
and interventional therapy) and intermittent sorafenib
treatment (administration before and after interventional
therapy, with interruption during treatment) combined with
TACE can effectively delay HCC progression and prolong
patient survival, whereas sequential therapy (administration
after completion of chemointerventional therapy) shows no
significant improvement in prognosis [22]. The main
adverse reactions of sorafenib are hand-foot skin reactions,
which are mostly related to dose adjustment or treatment
interruption. The incidence of grade = 3 adverse reactions
showed no significant difference between the two groups,
confirming that sorafenib (continuous administration, 400
mg twice daily) does not increase the risk of TACE and RFA

treatment, ensuring treatment safety.

Based on the above cohort study, we conclude that
sorafenib combined with TACE and RFA has significant
efficacy in the treatment of postoperative recurrent HCC and
can effectively improve patient prognosis. However, this
study has several limitations: it is a single-center study with
a relatively small sample size, which is prone to type II
statistical error, and the follow-up duration is relatively short.
Although the sorafenib combination group showed a trend
of prolonged OS, further in-depth investigations based on
domestic multi-center and large-sample randomized
controlled trials are still needed.
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radiofrequency ablation in the treatment of postoperative recurrence

of hepatocellular carcinoma
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Abstract: Objective Toexplore the therapeutic effect of sorafenib combined with transcatheter arterial chemoembolization
(TACE) and radiofrequency ablation (RFA) in patients with postoperative recurrent hepatocellular carcinoma (HCC),
and to provide a reference for clinical selection of reasonable intervention plans. Methods A total of 107 patients with
postoperative recurrent HCC diagnosed and treated in Hengshui Hospital of Traditional Chinese Medicine from January
2020 to March 2022 were selected as the research subjects. They were divided into the combination group (n=53) and
the control group (n=54) by random number table method. The control group was treated with TACE combined with
RFA, while the combination group was additionally given sorafenib tosylate tablets at a dose of 400 mg per time, twice
a day, until the HCC progressed again. The clinical efficacy of the two groups was compared , as well as the serum levels

of alpha-fetoprotein (AFP), a-L-fucosidase (AFU) and abnormal prothrombin (APT) before and after treatment. The

DOI: 10.13429/j.cnki.cjer.2026.02.008

ELWA : Wb AR E S 0 H (20232201)
BIEEE: HAM, E-mail :424132915@qq.com :
HAR B : 2026-02-20 QR code for English version




+ 206 -

PIE G RBEFE 2026 4F 2 H55 39 4555 2 1 Chin J Clin Res, February 2026, Vol.39,No.2

Kaplan -Meier method was used to draw survival curves for comparing the 2-year survival status of the two groups.
Results The objective response rate of the combination group was significantly higher than that of the control group
(83.02% vs 61.11%, x'=6.363, P=0.012). There were no statistically significant differences in the levels of AFP, AFU
and APT between the two groups before treatment (P>0.05). At 2, 4 and 6 months after treatment, the levels of AFP,
AFU and APT in the combination group were lower than those in the control group (P<0.05). During the 2-year follow-
up, the median follow-up time was 16 months. Up to the last follow-up, the median overall survival (OS) of the
combination group and the control group was 20 months and 16 months, respectively, and the median progression-free
survival (PFS) was 9.5 months and 6 months, respectively. The 2-year OS rate (log rank x’=4.863, P=0.027) and PFS
rate (log rank ¥’=3.970, P=0.046) of the combination group were significantly higher than those of the control group.
There was no statistically significant difference in the incidence of adverse reactions between the combination group and
the control group (11.32% vs 3.70% , x’=1.277, P=0.258). Conclusion Sorafenib combined with TACE and RFA has
a significant effect in the treatment of postoperative recurrent HCC, which can further prolong the survival of patients,
control complications, and effectively improve the prognosis of patients.

Keywords: Sorafenib; Transcatheter arterial chemoembolization; Radiofrequency ablation; Hepatocellular carcinoma;

Postoperative recurrence ; Survival analysis

Fund program: Hebei provincial Medical Science Research Plan Project (20232201)

TR R T4 i (hepatocellular carcinoma, HCC)
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Tab.1 Comparison of baseline characteristics between two

groups (case)
Wi H BG4 (n=53) XTHRZ(n=54) vY/Z1H P{A
A (%) 68.17+2.83 68.04£3.16  0.223 0.824
P B ) 42/11 46/8 0.646 0.421
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HE M (g/L)" 45.43+3.39 4437+325  1.643 0.103
JBRLTER (pmol/L)* 1.96+0.38 2.11+0.42  1.944 0.055
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>200 ng/ml 28 23 124 0289
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A 39 44
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=3 em 38 42 0524 0.469
<3 cm 15 12
I TR 4 7 0.365 0.546
JiREZIA 46 50 0.448 0.503
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B 3 4 0311 0.756
C 1 1
Hi i 3 2 0 0983
Jie i 4 7 0.365 0.546
PR 9 10 0.043  0.835
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Tab.2  Comparison of therapeutic effects between two groups

4 2 % 2 4F 0S (log rank x’=4.863, P=0.027) % PFS [case(%) ]
(log rank =3.970, P=0.046) REF TXIIAL LK 1. iiijfﬁ ﬁfl 31 (Csz 49) 13(12: 53) 7(51]; 21) 2(527) 01:?;‘27”
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R3 AR FIRSE]S AFPFIAFU HRAS (xs)
Tab.3 Comparison of AFP and AFU at different time points between two groups  (x+s)
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Tab.4 Comparison of APT at different time points between two groups
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Fig.1 Survival curves of patients in the two groups

3 3t

HCC ARG 2 Rk 554 232 HCC B3 Tl i

BNZR, R EA R RBNFRR R Z N R
RIMERIRZE R % T Bk PARYLE I L HCC
B A AIRYT AT —E R GE AR A



PG RIESE 2026 4F 2 A% 39 %55 2 W] Chin J Clin Res, February 2026, Vol.39,No.2 + 209 -

FHIER A AFI ™ TACE K RFA J& 471 EE I F
RIGIT F B B i F I A B I &R 458, TACE R J5
i ) SZ A A TR 1 ] e S BRI B R RS
HETT R MR R T RFA BT AR B3 @l 7 T B
il , AT REAFTE MR BN S & R E R EA R,
R0t H i 248 TACE X & RFA , BERS A 2R b Fi—
AR . WF5E RS TACE M RFA VR YT fig!
ERE B E AR, B S FARIGIY 2R LG
B AHGE T S AN S AR . RAEAEEEN
040 o 240 P 2B A B [ 25 9, R S Ak 2 A AR
JPX T HCC ARG 52 K BYRBCR A B

ARG R A LIRYT S ORR 52 & T X R
4 IE AR PR JE il A 85 = TACE B RFA 1Y
IRITRCR . TACEJRYT HCC By £ 2 F PR 3L T HCC
F14) 0L ) B, HHC.C 4574 174 o 148 K 2 B8O U5 T F sl bk
L BEL AT FFF 25t i 46 o, vk i 9 20 2P0 e o IR B ) A
S IE A2, A 0 e ey, [T A Ak
IT 245 A I e 2E 20 W B A v T B A LAt 6k
FEBAR, A RO R R BEA TACE #4E h i ot
X 5 A VTV BB s R 2 ST R BRI, R
RFA BIGYFASC JEaE . REAVE 3 40 HCCIGY T T
B, FE B FH AR ol 57 42 S0 1R R e 4
JL, G5 B A v ek i A2 7 A 2 1 M e g A4 Y
Bl A 2o L 2 SR T 1) 3 R e A v
T T 5 380 Ji S I VR, B 8 v 1 e 4 i g
1 KRN R S HET EAR <3 em R ARG T
o PR, TACE BT LA i BH BT e 0 ft i ke ek s
L1 Rl AR WSCRSNE T T Rl | R ) e DX
AT LUINGER TACE SR R4 R 3R G iRy 7 e iR
WIHCC H S T — & M7 L, B AR 10%19 HCC i
FiE L TACEBKA RFATRIT A HES S CR. X442
TACE X4 RFAJGYT AU HCC B 11K CR 3R, BF 554
TH LA N R A A R AL RO A K PR i ek
Al BB AN TE SR ZE NG &, RO L B KN
AP R L P, [ P i A P B A R R 7
AL/ I R A PRS2 (Al R 22 B2, % TACE
BA RFATRYT HCC (B3 1T P2k AP RIVE

AFP AFU 2 APT 1y (it & P 988 1297 B
(2017 - hi0) Y HEFE R HCC bR , HKSFE- X HCC
ML W | S s 2 AT B S ] — e R
FWIE T ROR Y AR I R R IR T4
AFP AFU APT/K V2R TG 2E 8 LRI RS
EAE NI B = o R A (1 R R O (S R3S D 1A e |2
JE A b A B R s s KT O RS SRR YT RO

H W52 W L% AFP<400 ng/mL HY HCC AR5 3 B
A AR AR AT T R R I H
(Cancer of the Liver Italian Program, CLIP)PEAr R G0
HEAE R, AT S AFU APTHCS AFP A i 242
15 HCC AIZ W gt Bops: H R | R RIS M 75 AFP
AFU APT /KX T3 HCC B 3 15 B d s

AR AT R TR G P A 0S K&
V0 PFS ¥4 5 38 8 T BR 4L, e W R PR JE REA 5%
MR ETGE . W T HCC ARG & #BE, m KA
i 0] 2 2B 95 1% 2 o 1) 2 U B B K . TACE JRYT
XoF LA 0 AR A AU A T TR Il 7
Z 1 bR AL SRR RN AR, LR T AR R 414
JEIL AT LS A T SIS T g 2 4 R T R Ik e e S
P T KA I ) PR 22 (AT R 25 5 KRR K
RS, [T B TR Y7 5 g 20 2L EUIR S 25 2
HE A8 N R AR T I R BN T &k B RS
W o RFA W F JRidBia sy i FAT bR, B e F ek
HCC MIRITRORAE BAR > R AR e/ 2 0 A
G325, vl ) RAF/MEK/ERK %545 518
S L A0 o) ey A ] e b v A o) i A P
A PR /N AT A A A DR BEL DRI A i A 1 A
AT R, BEMT R AME 22 ATRIT BN R . SR
NEPAR LR YT (W B SR ey B
NIRIT IR PAME ) K BBET 7 (FEART N ATRYT
HiJE AT 3697 i D3RG TACE Al A RUESE HCC
JRIFHER FE A AL ARF BHRYT (FEART M AIRYT
SERLE TR IR ) X £ 3 U oA s ™ . R
A Je 1) FBEAS R R F 2 BB R RO, H & A Y
R 2 51697 i B i A i o s 2 I G, A
WA R & A I s, P2 3 S A R R
N R AR L TG IS R PR e GE
SRR, 400 mg/UR 2 K/ H )AL TACE J RFA ¥R
ST IR,  TRYT & ARSI

W FARBAIIIESE BN R AE RS
TACE Fl RFAJRYT HCC AR J5 & K IIRUR B3, iTA L
WEE B E TG o AR R BRPELE T A5 B 5
HAGREARBN, 5 Je - Ge it 2450 T 2515, Mg T
[, R PR BA 4RI B LE K 0S 1
P AR N Z ot REEAR Y BE AL BEAF5 1F
FTREBR AT FIHGE
Rz &
3% 30k

(1] x)a&#7, R4 a0 i 0 280 06 o7 ek ()], P 4l 4 oA
&, 2024, 23(4): 548-553.



[10]

210

PIE G RBEFE 2026 4F 2 H55 39 4555 2 1 Chin J Clin Res, February 2026, Vol.39,No.2

WFA, GEHE, AR, FIFmIE R ARG T 50 e
B A &%), P ES A5 IEk % &, 2026, 33(1): 119-
126.

PR, Bk % 4 il i, S BN IRAL ST e ERIES KA e
So B M 25 B A 4R R A R AT Yy i T 4 L SR 0 B A b RO AUME
(O] F NS F R TR &, 2025, 13(2):117-122.

Guo JY, Zhao LL, Cai HJ, et al. Radiofrequency ablation com-
bined with transcatheter arterial chemoembolization for recurrent
liver cancer[J]. World J Gastrointest Surg,2024,16(6):1756—1764.
Rivera K, Jeyarajah DR, Washington K. Hepatectomy, RFA, and
other liver directed therapies for treatment of breast cancer liver me-
tastasis: a systematic review|J |. Front Oncol, 2021, 11:643383.
Fan WZ, Zhu BW, Chen SL, et al. Survival in patients with recur-
rent intermediate - stage hepatocellular carcinoma: sorafenib plus
TACE vs TACE alone randomized clinical trial [J]. JAMA Oncol,
2024, 10(8): 1047-1054.

Zhang Y, Numata K, Imajo K, et al. Lenvatinib radiofrequency ab-
lation sequential therapy offers survival benefits for patients with
unresectable hepatocellular carcinoma at intermediate stage and
the liver reserve of Child-Pugh A category: a multicenter study[J].
Hepatol Res, 2024, 54(12): 1174-1192.

Saito M, Odajima S, Yokomizo R, et al. A simple method of quan-
tifying chemotherapy-induced peripheral neuropathy using PainVi-
sion PS-2100®[ J . Asia Pac J Clin Oncol, 2020, 16(1): 80-85.
Mayuko O, Tsunenari T, Einama T, et al. Pancreatic cancer with
liver metastasis maintaining complete response with gemcitabine
monotherapy: a case reporl[]]. Oncol Lett, 2024, 28(2): 370.
Kobayashi S, Tomokuni A, Takeda Y, et al. Exploratory prospec-
tive, randomized phase II study of neoadjuvant transcatheter arteri-
al chemoembolization plus surgery versus surgery alone for large he-
patocellular carcinoma (CSGO-HBP-005) : Clinical Study Group
of Osaka University, Hepato-Biliary-Pancreatic Group[J]. Hepatol
Res, 2024, 54(7): 667-677.

Lucatelli P, Rocco B, De Beare T, et al. Long-term outcomes of
balloon TACE for HCC: an European multicentre single-arm retro-
spective study [J]. Cardio Vascular Interv Radiol, 2024, 47(8) :
1074-1082.

IRLAR, IMEAE. AT CT AL 33345 SHUH Mk R 06 J7 W T
Fay ZOR[J]. P E SRR EF], 2024, 51(7): 79-82.

[13]

[14]

[15]

[20]

[21]

[22]

PR, JELs, FUTER, . SRR IT Oy SRR BRT S A
TV AS Ve R A 49 IR Meta 547 ()], FFRZ M4 5,
2024, 36(4): 227-237, 244.

A, B, B R MR 3 &S5 R A8 BY HAGAE T R
I 3 Bk Al AL T Fo SR K RR AR T OB AT L (D] AR HE K,
2024, 36(3): 11-15, 24.

Yang ZY, Tong Y, Yang L, et al. Identifying optimal therapies in

patients with advanced hepatocellular carcinoma: a systematic re-
view and network meta-analysis [J]. Transl Gastroenterol Hepatol ,
2022, 7: 38.

Zhu JY, Wu YT, Zhang H, et al. Efficacy of lenvatinib in combi-
nation with PD-1 monoclonal antibody and interventional treatment
for intermediate - stage hepatocellular carcinoma: impact on serum
vascular endothelial growth factor and matrix metalloproteinase - 9
levels: a retrospective study[J]. Technol Cancer Res Treat, 2024,
23: 15330338241256812.

Nishioka ST, Sato MM, Wong LL, et al. Clinical and molecular sub-
classification of hepatocellular carcinoma relative to alpha-fetopro-
tein level in an Asia-Pacific island cohort [J]. Hepatoma Res ,
2018, 4:1-12.

Xie L, Luo X. Diagnostic value of combined serum marker tests in
hepatitis B virus - associated hepatocellular carcinoma [J]. Altern
Ther Health Med, 2024, 30(5):168-173.

Tanaka F', Maeda M, Nakayama R, et al. A combination of amide
proton transfer, tumor blood flow, and apparent diffusion coeffi-
cient histogram analysis is useful for differentiating malignant from
benign intracranial tumors in young patients: a preliminary study
[l Diagnostics, 2024, 14(12): 1236.

B, R BRLL, WARM, F. KRS F ARG ST AR 25 cm BF
Rty 2 [T]. KRR FFM(EFM), 2024, 45(3): 316-320.
Yu JF, Bai Y, Cui ZL, et al. Efficacy and safety of regorafenib as a
first-line agent alone or in combination with an immune checkpoint
inhibitor for advanced hepatocellular carcinoma: a retrospective co-
hort study[J 1. J Gastrointest Oncol , 2024, 15(3): 1072-1081.
Noujaim J, Gupta AA, Holloway CL, et al. Real-word experience
of pazopanib and sorafenib in patients with desmoid tumors: a
CanSaRCC multi - center study [J]. Eur J Cancer, 2024, 205:
114119.

i EEA:2024-12-04 1EEIHHF:2025-04-11 4RiE: 20



