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Abstract: Objective: To compare the clinical effect and safety of transcatheter arterial chemoembolization (TACE)
combined with lenvatinib versus TACE combined with sorafenib in the treatment of intermediate-advanced hepa-
tocellular carcinoma. Methods: In this retrospective study, 84 patients with intermediate-advanced hepatocellular
carcinoma admitted to the First Affiliated Hospital of Anhui Medical University and the First Affiliated Hospital of
USTC from June 2019 to June 2021 were enrolled. The control group was given TACE combined with sorafenib, and
the experimental group was given TACE combined with lenvatinib. The clinical efficacy, tumor markers, liver function
indexes, and occurrence of toxic and side effects were compared between the two groups. Results: The disease
control rate (DCR) and the objective remission rate (ORR) of the experimental group was higher than that of the
control group, and the difference was statistically significant (P<0.05). Before treatment, there were no significant
differences in the levels of alpha fetoprotein (AFP) and des-gamma carboxyprothrombin (DCP) between the two
groups (both P>0.05); after the treatment, the levels of AFP and DCP in both groups decreased, and those in the ex-
perimental group were lower than the control group (all P<0.05). Before treatment, there were no significant differ-
ences in the levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST) or lactate dehydrogenase
(LDH), bilirubin (BIL) between the two groups (all P>0.05); after treatment, the levels of ALT, AST and LDH, BIL in
both groups decreased, with the experimental group lower than the control group (all P<0.05). The overall survival
(0S) and progression-free survival (PFS) in the experimental group were significantly higher than in the control
group (both P<0.05). The incidences of symptoms of diarrhea, hand-foot syndrome, hypertension and rash in the
experimental group were higher than those in the control group (all P<0.05). Fatigue, digestive tract reaction, bone
marrow suppression and abnormal liver function of the two groups were similar (all P>0.05). Conclusion: Compared
with TACE plus sorafenib, TACE plus lenvatinib can better control disease progression, reduce the levels of tumor
markers, and stabilize the liver function of patients with intermediate-advanced hepatocellular carcinoma.
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Introduction

Hepatocellular carcinoma (HCC) is a malignan-
cy with poor prognosis. The incidence rate
ranks fourth among malignant tumors in China
[1]. Recent studies have found that the risk fac-
tors for liver cancer include diabetes, obesity,
smoking and drug-induced liver damage [2, 3].
At present, surgical resection is the first choice

for early liver cancer. For advanced hepatocel-
lular carcinoma or patients who decline or can-
not tolerate surgery, local ablation or precise
radiotherapy are alternatives [4].

For advanced hepatocellular carcinoma pa-
tients, comprehensive treatment is advocated,
such as local ablation (radio frequency, micro-
wave, Pei, cryoablation), transcatheter hepatic
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artery chemoembolization, liver transplanta-
tion, targeted drugs, biotherapy, traditional
Chinese medicine or other treatments [5]. Tr-
anscatheter arterial embolization (TAE), trans-
catheter arterial chemoembolization (TACE)
and hepatic arterial infusion chemotherapy
(HAIC) are mainly divided into three categories
[6-8]. Hepatic artery chemoembolization (TACE)
is an important treatment for patients with
advanced HCC [9, 10]. Avritscher et al. [11] pro-
posed that repeated TACE treatment will lead
to tumor resistance to chemotherapy drugs,
which significantly increases the risk of tumor
recurrence and metastasis. The proliferation
and invasion of tumor cells will be enhanced,
which will lead to tumor recurrence and distant
metastasis [12].

In recent years, molecular targeted drugs
and immunotherapy have made great break-
throughs in the field of liver cancer [13]. Aiming
at carcinogenic sites, corresponding targeted
drugs have been developed, which can lead to
specific death of tumor cells [14]. Compared
to traditional treatment methods, targeted
drugs have the advantages of selective and
efficient killing of tumor cells and less damage
to normal tissues. Molecular targeted drugs
have become an important method for the
treatment of advanced HCC in recent years
[15]. The European SHARP (sorafenib hepate-
cellular carcinoma assessment randomized
protocol) trial confirmed for the first time that
sorafenib, a multi-target small molecule tyro-
sine kinase inhibitor, can improve the median
survival of patients with unresectable HCC [16].
Sorafenib has become the first systemic molec-
ular targeted drug approved for advanced HCC
[17]. However, two randomized controlled trials
reported a complete remission rate of 0% [18,
19]. Lenvatinib mesylate is a new first-line drug
for the treatment of liver cancer. As a targeted
therapeutic drug, its role in liver cancer is main-
ly to inhibit vascular endothelial growth factor
receptor [20]. However, the evidence of the effi-
cacy and safety of lenvatinib in clinical applica-
tion is still limited. Whether to choose lenva-
tinib or sorafenib has become a problem faced
by clinicians.

Therefore, the aim of this study was to com-
pare the clinical effect and safety of TACE com-
bined with lenvatinib versus TACE combined
with sorafenib in treatment of intermediate-
advanced HCC.
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Data and methods
Study population

Totally 84 patients with intermediate-advanced
HCC in the First Affiliated Hospital of Anhui
Medical University and the First Affiliated
Hospital of USTC from June 2019 to June 2021
were enrolled in this retrospective analysis.
Among them, patients who received TACE com-
bined with lenvatinib (n=43) were assigned to
the experimental group, and those who received
TACE combined with sorafenib (n=41) were the
control group. This study was approved and rec-
ognized by the ethics committee of the First
Affiliated Hospital of Anhui Medical University.

Inclusion and exclusion criteria

Inclusion criteria: O Patients with an age >18;
(2 Patients with primary liver cancer indicated
by imaging or pathological diagnosis; 3 Pa-
tients with at least one recistl.1 measurable
lesion; @ Patients with BCLC stage B (suitable
for TACE treatment) or stage C; ® Patients with
Eastern Cooperative Oncology Group (ECOG)
PS score of O to 2; 6 Patients with liver func-
tion child Pugh of A or B (<9 points); (@ Patients
with expected survival time of more than 2
months; (8 Patients with no previous treatment
before admission; (@ Patients with complete
clinical data.

Exclusion criteria: O Patients with a history of
solid organ transplantation or bone marrow
suppression; @ Patients with autoimmune dis-
ease or autoimmune deficiency, for whom ste-
roids or other treatments leading to immuno-
suppression are required; 3 Patients with
serious dysfunction of heart, brain, lung and
other important organs; @ Patients with uncon-
trollable hypertension, gastrointestinal bleed-
ing or coagulation dysfunction; & Patients with
incomplete clinical data.

Transcatheter arterial chemoembolization
(TACE) treatment

The appropriate puncture catheter was chosen.
The right femoral artery was punctured by
Seldinger method to establish the femoral
artery channel, and the catheter was sent to
the celiac artery and mesentery to reach the
tumor blood supply artery. The tumor size and
blood supply vessels were determined by digi-
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Figure 1. Patients with liver cancer before and after TACE treatment. A: The patients in the experimental group
before TACE treatment; B: The patients in the experimental group during TACE treatment; C: The patients in the
experimental group after treatment; D: The patients in the control group before TACE treatment; E: The patients in
the control group during TACE treatment; F: The patients in the control group after treatment.

tal subtraction angiography (DSA), and inter-
ventional therapy was performed after evalua-
tion. Chemotherapy drugs were infused through
the catheter. Finally, according to the angio-
graphic results, embosphere was used for
microsphere vascular embolization to observe
the stagnation of blood flow before the end
of the operation. After the operation, anti-
inflammatory, liver protection, and symptomat-
ic support treatment were given according to
the doctor’s advice. The end point of treatment
was intolerable adverse reaction or tumor
progression.

Method

The experimental group was treated with TACE
with lenvatinib. Lenvatinib mesylate capsule
(manufacturer: Eisaico., Ltd.; Registration Cer-
tificate No.: h20180052) was orally taken on
an empty stomach or with food at a fixed time
every day from the fourth day after TACE treat-
ment, with 30 days as a course of treatment.
For those weighing <60 kg, 8 mg/time, once a
day; For those weighing >60 kg, 12 mg/time,
once a day; the dose was adjusted according
to the individual tolerance. Before repeating
TACE treatment, lenvatinib should be suspend-
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ed for 3 days. Figure 1A-C showed the patients
received treatment before and after TACE. The
end point of treatment was intolerance to
adverse reactions or tumor progression.

The control group was treated with TACE com-
bined with sorafenib. After TACE treatment,
sorafenib was orally administered, 400 mg/
time, twice a day. If the patient had strong and
intolerable side effects, the dose of sorafenib
could be halved or stopped for 2 weeks. After
the relief of symptoms, it would be applied
again. The drug was used for at least 3 months
or until the progression of disease. Figure 1D-F
shows the patients who received treatment
before and after TACE.

Follow-up

Progression-free survival (PFS) and overall sur-
vival (0S) were determined based on a review
of the electronic medical records. For the
patients who were seen last but had missing
dates of death in the clinical records, we con-
ducted a telephone follow-up, and those who
were not contacted were recorded as lost. PFS
was defined as the time from treatment initia-
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tion to progression. OS was defined as the time
from treatment initiation to death or the last
follow-up.

Evaluation index

Efficacy evaluation criteria [21]: Complete
remission (CR), all tumor lesions completely
disappeared and this was maintained for more
than 4 weeks; Partial remission (PR), the total
diameter of all tumor lesions decreased by
more than 30% and this was maintained for
more than 4 weeks; Stable (SD), tumor focus
shrinkage did not meet the PR standard or
enlargement did not meet the PD standard;
Progression (PD), the total diameter of all tu-
mor lesions increased by 20% or new lesions
appeared. Total effective rate = (CR + PR)/total
number of cases.

The classification of adverse reactions refers to
the NCI-CTC (version 4.0) classification stan-
dard for adverse reactions of anticancer drugs
[22]: Grade O, none; Grade |, mild; Grade I,
moderate; Grade Ill, severe; Grade IV, very
serious.

Tumor markers: Before and after treatment,
the elbow vein blood of the two groups of
patients was taken, and the supernatant was
taken after centrifugation. The levels of alpha
fetoprotein (AFP), des-gamma carboxyprot-
hrombin (DCP), were detected. The serum AFP
and DCP levels were measured by electro-
chemiluminescence immunoassay using the
Roche Cobas E602 system (Roche Diagnostics
GmbH, Mannheim, Germany) and the ARC-
HITECT i2000 immunoassay analyzer (Abbott
Laboratories, North Chicago, IL) per the manu-
facturer’s instructions, respectively. The cut-off
value of AFP for HCC was set at 25 ng/mL
according to a previous study [23]. The cut-off
value of DCP was determined to be 40 mAU/mL
for the differentiation of HCC and nonmalignant
liver disease based on previous research [24].
Approximately 5 ml of fasting elbow venous
blood was extracted from all subjects in the
early morning and centrifuged at 3,000xg for
10 min to separate serum.

Quality of life: The quality of life was assessed
by SF-36 questionnaire, which was developed
by the American Medical Outcomes Research
Group in 1992. The scale includes eight dimen-
sions: physiological function, psychological
function, physical pain, emotional function,
social function, and mental health. According to
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the different weights of each item in the scale,
the sum of the scores of each item in the sub-
scale was calculated and converted into the
standard score of 0-100. The higher the score,
the higher the quality of life.

Liver function: Blood samples were collected
after a 12 h fasting period. Venous blood sam-
ples were drawn between 6:00 and 8:00 and
were immediately analyzed. Beckman Coulter
AU5800 devices were used to determine the
levels of serum aspartate aminotransferase
(AST), alanine aminotransferase (ALT), and
lactate dehydrogenase (LDH), bilirubin (BIL)
according to manufacturer’s guidelines for clini-
cal laboratory investigations.

Statistical analysis

All data were analyzed by SPSS 25.0. The sta-
tistical results were expressed as mean + stan-
dard deviation (X * SD), and the data compari-
son was conducted by t-test and the correlation
analysis was conducted by Pearson linear
phase. P<0.05 was considered to be statistical
significance. Analyses were performed using
Graph Pad Prism 7 Software (Graph Pad Prism,
San Diego, CA).

Results
Clinical data

As shown in Table 1, the mean age was
(55+12.26) in the experimental group and
(52.5+11.47) in the control group (P=0.55).
The BMI was (19.4+1.66) kg/m? in the experi-
mental group and (19.1+1.76) kg/m? in the con-
trol group it was (P=0.12). Furthermore, there
was no significant difference between two
group in terms of HBV infection, smoking, cere-
bral infarction, hypertension, diabetes, coro-
nary heart disease, ECOG PS score, BCLC stag-
es, Child-Pugh classification, invasion of blood
vessels, distant metastasis or AFP level be-
tween both groups (all P>0.05).

The level of tumor markers

Before treatment, there was no significant dif-
ference in the levels of AFP or DCP between the
two groups (all P>0.05). After the treatment,
the levels of AFP and DCP in the two groups
were decreased, and the experimental group
showed lower levels than those of the control
group (all P<0.05) (Table 2).
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Table 1. Comparison of clinical data between the two groups

tive tract reaction, bone marrow

Experimental Control

suppression and abnormal liver

group (n=43) group (n=a1) /X P function of the two groups were
Age (vears) 5512.26 52.5+11.47 215 055  Similar(all P>0.05) (Table 4).
Sex 1.156 0.64 Liver function indexes

Male (n %) 25 (58.1%) 24 (58.5%)

Female (n %) 18 (41.9%) 17 (41.5%) There was no significant difference
BMI 19.4+166 191+176 574 021 N the levels of ALT, AST, LDH, total
Prior HBV infection 6.85 0.34 E':Irugm' SirteCt bi”;l:]bint or igdireCt

ilirubin between the two groups

LE;S 3:((185;2) ?;6((1827;2) before the treatment (all P>0.05).

After the treatment, the levels of
ECOG PS score 8.76 011 ALT AST, LDH, total bilirubin, direct

01 20 (46.5%) 23 (56.1%) bilirubin, and indirect bilirubin in the

2 23 (53.4%) 18 (43.9%) two groups were decreased, and
BCLC stages 572 031 the levels in experimental group

B 11 (25.6%) 12 (29.3%) were lower than those of the control

c 32 (74.4%) 29 (70.7%) group (all P<0.05) (Figure 2).
Chlldeugh classification 3.21 0.54 Quality of life (SF-36 questionnaire)

Child A 32 (74.4%) 28 (68.3%)

Child B 11 (25.6%) 13 (31.7%) The SF-36 questionnaire of patients
Invading blood vessels 423 0.61 (physiological function, psychologi-

No 17 (39.5%) 15 (36.5%) cal function, physical pain, emotion-

Yes 26 (60.4%) 26 (43.4%) al function, social function, and
Distant metastasis 521 0.56 mentall health) in the exper.ir?nental

No 11(25.6%) 12 (29.3%) group improved more significantly

Yes 32(74.4%) 29 (70.7%) compared Ito the control group (all

P<0.05) (Figure 3).
AFP 243 0.62

<400 ng/ml 23 (53.4%) 26 (63.4%) Overall survival

>400 ng/ml 20 (46.5%) 15 (36.5%) . )
Smoking 16 (37.2%) 16 (39.0%) 2.71 0.35 Medlgn OS was 13 months in the

. ) experimental group and 8 months
Cerebral infarction 7 (16.3%) 7 (17.1%) 296 0.33 . .

in the control group. The cumulative

Hypertension 17 (39.5%) 17 (41.5%) 1.79 0.26 0S rates of 1 year and 2 years in

Diabetes 10 (23.3%) 11(26.8%) 1.29 0.19 the experimental group were signifi-

Coronary heart disease 4 (9.3%) 6 (14.6%) 2.48 0.32 cantly higher than that in the con-

Note: Significant difference if P<0.05. ECOG: Eastern Cooperative Oncology

Group.

Clinical effectiveness

As shown in Table 3, the DCR and ORR in the
experimental group were statistically higher
than that of the control group (both P<0.05).
This indicated that TACE combined with lenva-
tinib had a better clinical effect than TACE com-
bined with sorafenib in the treatment of inter-
mediate-advanced HCC.

The side effects of intervention therapy

The incidences of symptoms of diarrhea, hand-
foot syndrome, hypertension and rash in the
experimental group were higher than those
in the control group (all P<0.05). Fatigue, diges-
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trol group (P < 0.01) (Figure 4A).
Progression-free survival

Median PFS was 10 months in the experimen-
tal group and 6.5 months in the control group.
The cumulative PFS rates at 1 year and 2 years
in the experimental group were higher than that
in the control group (P<0.01, Figure 4B).

Discussion

Primary liver cancer is a solid tumor with high
malignancy, and surgical resection is effective.
However, it is difficult to implement surgical
treatment for HCC patients who have liver cir-
rhosis [25]. Extrahepatic metastasis of hepato-
cellular carcinoma mostly occurs in advanced
patients. TACE is an effective treatment for this
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Table 2. Comparison of tumor vascular factors and tumor markers indexes between the two groups

Experimental group Control group

Index Time (n=43) (n=41) t P
AFP (ng/mL) Before treatment 489.8+13.5 486.7+13.4 0.873 0.315
After treatment 55.9+13.9 72.4+14.1 7.943 0.022

t 14.128 8.416 - -

P 0.011 0.052 - -
DCP (mAU/L) Before treatment 834.7+24.5 840.1+26.4 0.785 0.432
After treatment 9.8115.3 23.6+14.3 8.194 0.021

t 18.628 15.116 - -

P 0.006 0.013 - -

Note: Significant difference as P<0.05. DCP: Des-gamma Carboxyprothrombin; AFP: Alpha Fetoprotein.

Table 3. Comparison of clinical effect between the two groups (%)

Group Numberof oo PR sD PD DCR ORR
cases

Experimental group 43 7(163%) 20(46.5%) 10(23.3%) 6(13.9%) 37 (86%) 27 (62.8%)

Control group 41 5(12.2%) 14 (34.1%) 10 (24.4%) 12(29.3%) 29 (70.7%) 19 (46.3%)

t - 6.32 292 3.42 5.43 3.29 5.47

P ; 0.054 0.68 0.06 0.056 0.03 0.027

Note: Significant difference if P<0.05. CR: Complete Remission; PR: Partial Remission; SD: Disease Stability; PD: Progressive

Disease; DCR: Disease Control Rate; ORR: Objective Remission Rate.

disease. The main mechanism of action of
TACE is to block tumor blood supply by emboliz-
ing tumor blood vessels, causing local ischemia
and hypoxia of tumor and inhibiting tumor
growth [26-28]. Tai et al. [29] pointed out that
TACE alone cannot achieve the effect of radical
cure for patients with advanced liver cancer.
The main reasons: on the one hand, most
patients have distant metastasis when receiv-
ing treatment, while TACE is only for local treat-
ment of liver tumors; On the other hand, there
are two kinds of blood supply for hepatocellular
tumors. Even if the hepatic artery is completely
embolized, the tumor still has a source of blood
supply to grow [30].

Sorafenib is an inhibitor of many receptor tyro-
sine kinases, including Raf kinase, vascular
endothelial growth factor receptor, and other
kinases. Lenvatinib [31] targets vascular endo-
thelial growth factor receptor 1-3, fibroblast
growth factor receptor 1-4, and platelet-derived
growth factor o Receptors. Compared to sora-
fenib, the strong activity of lenvatinib on fibro-
blast growth factor receptor is a remarkable
feature [32, 33]. Recent studies [34-36] have
shown that lenvatinib has immunomodulatory
activity. In immunodeficient mice, there was no
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difference in the antitumor activity between
lenvatinib and sorafenib, but the former showed
a stronger antitumor activity in mice with nor-
mal immune function. Therefore, the combina-
tion of lenvatinib and immunotherapy may bring
new hope to patients with advanced HCC [37].
Compared to sorafenib, cost utility analysis
found that lenvatinib can obtain better effects
at a lower cost [38]. The emergence of lenva-
tinib had a positive impact on the conversion
treatment of unresectable HCC patients [39].
In some case reports [40], patients with
advanced HCC and recurrent HCC with vascular
invasion successfully underwent hepatectomy
after using lenvatinib.

The results of this study showed that the DCR
and ORR of the experimental group was higher
than that of the control group. Before treat-
ment, there was no significant difference in the
levels of AFP or DCP between the two groups;
After treatment, the levels of AFP and DCP in
the two groups decreased with a more signifi-
cant decrease in the experimental group, indi-
cating that TACE combined with lenvatinib can
improve the anti-tumor effect and effectively
reduce the levels of tumor vascular factors and
tumor markers. Liver cancer is a typical vascu-
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Table 4. Compared side effects between the two groups [cases (%)]

Experimental group (n=43) Control group (n=41) X2 P

Fatigue 21 (50.0) 13 (33.3) 1.097 0.295

Diarrhea 15 (36.7) 4 (10.0) 4.565 0.033

Hand foot syndrome 15 (36.7) 1(3.3) 8.438 0.004

hypertension 8 (20.0) 1(3.3) 4,191 0.045

Alopecia 24 (56.7) 21 (53.3) 0.000 0.99

Rash 12 (30.0) 2 (6.7) 4.007 0.045

Myelosuppression 17 (40.0) 13 (33.3) 0.072 0.789

Digestive tract reaction 22 (53.3) 19 (46.7) 0.067 0.796

Abnormal liver function 12 (30.0) 10 (33.3) 0.000 0.99

Note: Significant difference as P<0.05.
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tate dehydrogenase); D: Total bilirubin; E: Direct bilirubin; F: Indirect bilirubin.

lar tumor, and its development and metastasis
are closely related to tumor neovascularization.
The formation of tumor neovascularization
mainly depends on the VEGF/VEGFR signal
pathway. VEGFR-2 is a common vascular growth
factor in the VEGF/VEGFR signaling pathway,
which can stimulate proliferation of vascular
endothelial cells, significantly promoting neo-
vascularization, and accelerating tumor devel-
opment [41]. AFP and DCP are markers of liver
cancer that are closely related to the develop-
ment of liver cancer [42]. In this study, after the
treatment with TACE combined with lenvatinib,
the disease progression was effectively con-
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trolled, and the levels of tumor vascular factors
and tumor markers were significantly inhibited.
The reason may be that TACE can directly inject
chemotherapy drugs into the target artery sup-
plying blood to the tumor in the liver, so that the
drugs can directly act on the tumor and play an
effective anti-tumor effect, prevent the growth
of tumor cells, and block the blood supply at
the tumor through embolization [43]. Lenvatinib
combined with TACE is a targeted anti-angio-
genesis drug that can inhibit the activity of
VEGFR-2, block the related signal transduction
pathways of VEGFR-3 and FGFRL-4, and effec-
tively improve disease control [44].

Am J Transl Res 2023;15(2):1117-1128
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with liver cancer.

The results of this study also showed that there
was no significant difference in the levels of
ALT, AST, LDH, total bilirubin, direct bilirubin or
indirect bilirubin between the two groups be-
fore treatment; and after the treatment, the
levels of ALT, AST, LDH, total bilirubin, direct bili-
rubin, and indirect bilirubin in the two groups
decreased, with a more significant decrease in
the experimental group, indicating that the
combined treatment can effectively stabilize
the liver function of patients. The development
of tumor will damage the liver function of
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patients, resulting in the increase of ALT, AST,
LDH, total bilirubin, direct bilirubin, and indirect
bilirubin [45]. TACE has the dual effects of
blocking tumor blood supply and directly killing
tumor cells. Combined with the targeted treat-
ment of lenvatinib, it can significantly control
tumor growth and reduce the damage to liver
function. In addition, lenvatinib can make up for
the defects of TACE, avoid hypoxia stimulation
caused by embolization, effectively prevent
tumor cell proliferation and tumor angiogene-
sis, and stabilize liver function [46]. Therefore,
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the levels of ALT, AST, LDH, total bilirubin, direct
bilirubin, and indirect bilirubin were lower than
those of the control group. Previous studies
have shown that some patients have more toxic
and side effects treated with lenvatinib [47,
48]. In this study, the toxic and side effects of
patients include hypertension, renal insuffi-
ciency, gastrointestinal reactions, liver toxicity,
hand foot syndrome, and fatigue, which were all
relieved after timely symptomatic treatment.
Therefore, most patients can tolerate it in the
process of medication, and the safety is worthy
of affirmation.

Our research has limitations. First of all, this
study is a retrospective analysis, and the treat-
ment choices of patients were determined
according to the preferences of the competent
doctors or patients, which may lead to the
selection bias of our study population. Se-
condly, the sample size is relatively small.
Thirdly, the study is a single-center study.

In conclusion, compared with TACE plus sora-
fenib, TACE plus lenvatinib for advanced hepa-
tocellular carcinoma can control the disease
progression, reduce the levels of tumor mark-
ers, stabilize the liver function of patients, and
the toxic and side effects are controllable, sug-
gesting clinical application and promotion.
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