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Abstract: Objective: To investigate the efficacy of transcatheter arterial chemoembolization (TACE) combined with
thalidomide-mediated adjuvant therapy on the expression levels of vascular endothelial growth factor (VEGF) and
basic fibroblast growth factor (bFGF) in hepatocellular carcinoma (HCC) patients. Methods: A prospective study was
designed, by which 134 HCC patients from our hospital who underwent treatment were selected and randomly di-
vided into an observation group and a control group, 67 participants per group. The control group was administered
hepatic TACE, while the observation group was given TACE in combination with thalidomide. The total disease con-
trol rate (DCR) and the rate of adverse effects were analyzed and compared between the two groups of patients. The
expression levels of CD3*, CD4*, CD8*, CD4*/CD8*, VEGF, VEGFA, and bFGF were measured between the two groups
before and after treatment. The overall survival rate of the two groups were also compared after a follow-up for 3
years. Results: The rate of adverse effects and DCR in the control group were 44.78% and 61.19%, respectively,
whereas these rates were 22.39% and 89.55% in the observation group, respectively. Of note, the differences in
terms of the rate of adverse effects and DCR were statistically significant between the two groups (P<0.05). Before
treatment, no significant difference was shown regarding the expression levels of CD3*, CD4*, CD8*, CD4*/CD8",
VEGF, VEGFA, and bFGF between the two groups (P>0.05). After treatment, the expression levels of CD3*, CD4*, and
CD4*/CD8* were significantly upregulated in the two groups, while the levels of CD8*, VEGF, VEGFA, and bFGF were
considerably downregulated (P<0.05). In addition, compared with the control group, the expression levels of CD3*,
CD4*, and CD4*/CD8"* were significantly higher, whereas the levels of CD8*, VEGF, VEGFA, and bFGF were notably
lower in the observation group (P<0.05). After the follow-up for 3 years, the overall survival rate of the observation
group was significantly higher in comparison to the control group (P<0.05). Conclusion: TACE in combination with
thalidomide-mediated adjuvant treatment has revealed a promising clinical outcome on HCC patients by downregu-
lating the levels of VEGF and bFGF.
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Introduction surgery disadvantages such as high chance of

complications and pains are of concerns among

Liver cancer is a common malignancy in our
digestive system. It has been shown that the
incidence and the mortality of this disease rank
the 5th and 3rd, respectively among the malig-
nant tumors worldwide [1, 2]. With the develop-
ment of our society, the morbidity of hepatocel-
lular carcinoma (HCC) is becoming higher. The
routine therapeutic strategy for liver cancer is
the hepatectomy, which has made some prog-
ress for liver cancer treatment. However, post-

patients. In clinical practice, the gold standard
to treat advanced HCC is transcatheter arterial
chemoembolizalion (TACE), which can slowly
release the drug to the target organs and main-
tain a high blood concentration of the medica-
tion to control the rapid growth of tumors.
However, studies have shown that TACE may
have some negative impacts on the immune
function of patients [3-6]. Thalidomide belongs
to a group of immunosuppressants, which func-
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tions by regulating T lymphocytes, preventing
tumor angiogenesis, and inducing tumor apop-
tosis and has been widely used as an auxiliary
anti-tumor medication in the treatment of inter-
mediate and advanced malignant tumors [7].
Previous studies have elucidated the clinical
effects of the TACE combined with thalidomide
in the treatment of HCC, but the underlying
mechanism remains elusive [8]. Angiogenesis
is one of the fundamental steps for tumor initia-
tion and progression, in which vascular endo-
thelial growth factor (VEGF) is a key angiogenic
mediator to drive the neovascularization [9-11].
The fibroblast growth factor (FGF) family and its
related receptors are involved in a variety of
biological functions, such as regulating cell pro-
liferation, differentiation and migration, partici-
pating in the initiation and development of
tumors, and playing roles in the tissue repair
[12]. Based on previous studies, this study
aimed to elucidate the efficacy of TACE in com-
bination with thalidomide-mediated adjuvant
therapy on the levels of VEGF and bFGF in
patients with HCC and to provide therapeutic
insights into HCC treatment.

Materials and methods
General information

A total of 134 HCC patients who underwent
treatment in our hospital from January 2015 to
January 2017 were selected in this prospective
research and divided into an observation group
and a control group based on a random num-
ber table method, with 67 participants in each
group. Our study was approved by the ethics
committee of our hospital, and patients as well
as their family members were informed and
signed the consent form.

Inclusion and exclusion criteria

Inclusion criteria: (1) Met the relevant diagnos-
tic and staging criteria of HCC [13]; (2) Without
targeted drug therapy, radiotherapy, chemo-
therapy or other drug treatments in the past; (3)
No indication for surgery; (4) No history of liver
surgery; (5) With complete clinical data; (6) No
other malignant tumors; (7) Age >18 years.

Exclusion criteria: (1) Missing data or speci-
mens; (2) With other severe diseases; (3) Pre-
gnancy or lactation; (4) Poor compliance; (5)
Intolerant with this treatment plan.

5576

Methods

Both groups’ patients were treated with TACE,
which was conducted by a modified Seldinger
method [14]. The chemotherapy regimen
included 5-Fu (0.75-1.25 g) + cisplatin (80-120
mg) + oxaliplatin (200 mg) + episoft Bistar (80-
120 mg). The embolization agent contained
gelatin and super-liquefied lipiodol. The dosage
of chemotherapy and embolization agents
depended on the size of the tumor and blood

supply.

The observation group was administered with
thalidomide based on the therapy of the control
group. Thalidomide (Changzhou Pharmaceu-
tical Factory Co., Ltd., 25 mg x 20 tablets) was
taken orally from 7 days after TACE, 100-200
mg each time, once per day, continuously for 3
months. The control group was given the pla-
cebo from 7 days after TACE, 100-200 mg each
time, once per day for 3 months.

Outcome measurements

The levels of VEGF, VEGF-A, and bFGF: Two
tubes of 5 mL fasting venous blood were col-
lected from patients at one day before treat-
ment and the morning after treatment. The
sample was centrifuged for 5 min at 3,000 r/
min to isolate the serum. One of the venous
blood samples was subjected to the flow cytom-
etry (BD FACSCalibur, US) to detect CD3*, CD4*,
CD8*, and CD4*/CD8* levels, while the other
one was used for enzyme-linked immunosor-
bent assay (ELISA; Hamilton microlab star
multi-functional microplate reader, Switzerland)
to measure the levels of VEGF, VEGF-A and
bFGF [15].

Tumor response rate: The clinical efficacy of
the treatment was investigated based on the
Response Evaluation Criteria in Solid Tumors
(RECIST) [16]. Complete response (CR): the
lesions disappeared completely and no new
lesions generated; partial response (PR): no
new lesions generated for 4 weeks and the
sum of the longest diameter of the lesions
reduced by more than 30%; stable disease
(SD): the sum of the longest diameters of the
lesions decreased less than 30%; progressive
disease (PD): new lesions appeared or the sum
of longest diameters of the lesions increased
by more than 20%. Objective response rate
(RR) = (CR + PR)/total number of patients of

Am J Transl Res 2021;13(5):5575-5581



Effects of TACE and thalidomide in the treatment of HCC

Table 1. Comparison of general information between the two groups of patients (X + sd, n)

Indicator Observation group (n=67) Control group (n=67) t/x? P
Age (years) 53.445.7 53.945.2 0.530 0.597
Gender 0.308 0.579
Male 44 a7
Female 23 20
Pathological type 0.729 0.695
Nodular 33 31
Bulky 28 32
Diffuse 6 4
Child-pugh staging [13] 0.121 0.728
A 31 29
B 36 38
Clinical stage 0.191 0.662
Il b1l 53 55
v 14 12

Table 2. Comparison of clinical efficacy between the two groups of patients (n, %)

Group CR (%) PR (%) SD (%) PD (%) RR (%) DCR (%)
Observation group (n=67) 1(1.49) 27 (40.30) 32 (47.76) 7 (10.45) 28 (41.79) 60 (89.55)
Control group (n=67) 0 (0.00) 20(29.85) 21(31.34) 26(33.81) 20(29.85) 41 (61.19)
X2 2.078 4.787

P 0.150 0.029

this group x100%; disease control rate (DCR) =
(CR + PR + SD)/total number of patients of this
group x100%.

Adverse effects and survival: The occurrence
of adverse effects such as gastrointestinal
reactions, anemia, fever, fatigue, bone marrow
suppression, and leukopenia were recorded in
the two groups. Adverse effects rate = number
of patients with adverse effects/total number
of patients of each group x100%.

After a follow-up for 3 years, the survival time
and survival rate were calculated, which were
compared between the two groups of pa-
tients.

Statistical analysis

Statistical analysis was processed using the
SPSS 22.0 software. The counting data were
presented as the number of cases and percent-
age (n, %), while the quantitative data was pre-
sented as mean + standard deviation (X + sd).
The quantitative data that followed normal dis-
tribution were analyzed by t test, whereas the
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counting data were compared by x? test. The
Kaplan-Meier (K-M) analysis was applied to
compare the overall survival rates of the two
groups. P<0.05 was considered as significantly
different.

Results

Comparison of general information between
the two groups of patients

The data demonstrated that no significant dif-
ference was found regarding the general infor-
mation such as age and gender between the
two groups of patients (P>0.05, Table 1).

Comparison of clinical outcome between the
two groups of patients

The results revealed that the RR and DCR of
the observation group were 41.79% and
89.55%, respectively, while they were 29.85%
and 61.19%, respectively in the control group.
Compared with the control group, the DCR was
significantly higher in the observation group
(P<0.05, Table 2).
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Table 3. Comparison of CD3*, CD4*, CD8*, and CD4*/CDS8" levels
between the two groups before and after treatment (X * sd)

Observation Control group

Group group (n=67)  (n=67) t P
CD3"
Before treatment  42.34+5.57 42.78+5.24 0.471 0.638
After treatment 71.39+6.94" 53.2846.71° 15.356 <0.001
Ccb4+
Before treatment  31.25+3.51  31.74+3.22 0.842 0.401
After treatment 44.98+4.06° 38.21+4.03° 9.687 <0.001
cbs*
Before treatment  37.83+4.42  37.91+4.34 0.106 0.916
After treatment 30.01+2.59" 33.56+2.71" 7.752 <0.001
CD4*/CD8*
Before treatment  0.87+0.20 0.83+0.24 1.048 0.297
After treatment 1.44+0.31" 1.19+0.22" 5.383 <0.001

Note: compared with before treatment within the same group, “P<0.05.

Table 4. Comparison of VEGF, VEGFA and bFGF levels between
the two groups before and after treatment (X * sd)

Observation
group (n=67)

Control group

Group (n=67)

VEGF (pg/mL)
Before treatment 447.24+76.55 452.83+81.32 0.410 0.683
After treatment  208.79+43.11" 294.45+40.17" 11.899 <0.001
VEGFA (pg/mL)
Before treatment 232.56+33.42 237.81+34.27 0.898 0.371
After treatment  154.89+21.03" 187.33+23.72° 8.376 <0.001
bFGF (pg/mL)
Before treatment 121.46+13.35 124.51+14.76 1.254 0.212

After treatment 71.34+8.89" 92.75+8.02° 14.637 <0.001

Note: compared with before treatment within the same group, “P<0.05.

Comparison of VEGF, VEGFA
and bFGF levels between the
two groups before and after
treatment

Before treatment, no significant
difference was found in terms
of the levels of VEGF, VEGFA,
and bFGF between the two
groups (P>0.05). After treat-
ment, the levels of VEGF, VEGFA,
and bFGF were significantly
decreased in both groups (P<
0.05). Additionally, VEGF, VE-
GFA, and bFGF levels of the
observation group were remark-
ably downregulated in compari-
son to those of the control
group (P<0.001, Table 4).

Comparison of the rate of ad-
verse effects between the two
groups of patients

The results revealed that the
incidence of adverse effects of
the observation group was sig-
nificantly lower in comparison
to that of the control group
(22.39% vs. 44.78%, P<0.05,
Table 5).

Comparison of overall survival
rate between the two groups of
patients

After the follow-up for 3 years,
the median survival time of the

Comparison of CD3*, CD4*, CD8*, and CD4*/
CD8* levels between the two groups before
and after treatment

Before treatment, the expression levels of
CD3*, CD4*, CD8*, and CD4*/CD8* between the
two groups did not reveal any significant differ-
ence (P>0.05). After treatment, the expression
levels of CD3*, CD4*, and CD4*/CD8* were sig-
nificantly increased in both groups, while the
level of CD8" was notably decreased (P<0.05).
In comparison to the control group, the obser-
vation group showed significantly higher levels
of CD3*, CD4*, and CD4*/CD8*, while signifi-
cantly lower level of the CD8* (P<0.001, Table
3).
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observation group was 32.86 months, with an
overall survival rate of 61.19%, while the medi-
an survival time of the control group was 23.83
months, with an overall survival rate of 41.79%.
Statistical analysis showed that the overall sur-
vival rate was significantly higher in the obser-
vation group than that of the control group
(x?>=21.150, P=0.001, Figure 1).

Discussion

Due to the lack of specific biomarkers for early
diagnosis of HCC, patients have already pro-
gressed to the intermediate and late-stage
HCC when diagnosed, resulting in missing the
best time for treatment. Currently, TACE is often

Am J Transl Res 2021;13(5):5575-5581



Effects of TACE and thalidomide in the treatment of HCC

Table 5. Comparison of the incidence of adverse effects be-

tween the two groups of patients (n, %)

Observation Control

can promote the cell division and
proliferation of mesoderm and
ectoderm, thereby inducing the

Symptom group (n=67) group (n=67) 2 P [grlTa’Icion g;.tr?ew bltoodq veshsels
Gastrointestinal reactions 4 (5.97 7 (10.45 0.891 0.345 - [N addition, studies have
Anemia 121 49; 7 ElO 45; 4,786 0.029 also revealed that bFG-F can
’ ) ; ) upregulate the expression of
Fever 1(1.49) 2(2.98) 0.341 0.559 VEGF, increase the level of VEGF
Fatigue 2(2.98) 1(1.49) 0.341 0.559 in vascular smooth muscle, and
Bone marrow suppression 6 (8.96) 8(11.94) 0.319 0.572 indirectly induce the angiogene-
Leukopenia 1 (1.49) 5(7.46) 2.792 0.095 sis [22]. Therefore, this study
Total 15(22.39) 30 (44.78) 4.540 0.033 uses VEGF, VEGFA, and bFGF as
biological indicators to evaluate
clinical outcome of TACE in com-
—— Observation group bination with thalidomide-mediated adjuvant
therapy in the treatment of HCC.
—— Control group
100F Lot e Thalidomide is a class of glutamic acid deriva-
— tives with sedative and antiemetic effects,
% L which has been initially used to control early
© F pregnancy reactions. However, with the occur-
T 50F rence of serious adverse effects, its use dur-
= r ing pregnancy has been banned. Recently,
@ r researchers have demonstrated that thalido-
P=0.001 mide can effectively inhibit the expression of
ot I ! 1 | VEGF and bFGF, thereby suggesting an anti-
0 10 20 30 40

Time(months)

Figure 1. Comparison of overall survival rate be-
tween the two groups of patients.

applied to treat HCC in clinical practice.
Although this approach has been approved to
have promising outcome, it has been reported
that tumors are prone to relapse after TACE
treatment [17]. The possible reason is that
TACE can cause hypoxia in tumor microenviron-
ment, which favors the growth of tumors and
induces the angiogenesis. Neovascularization
is the fundamental step for the initiation and
development of tumors, which is medicated by
hypoxia in tumor microenvironment [18].
Studies have reported that when the body is
under hypoxic conditions, hypoxia-inducible
factor (HIF) upregulates VEGF expression,
which in turn promotes the proliferation of vas-
cular endothelial cells and the neovasculariza-
tion, reduces extracellular matrix (EXM), and
increases the permeability of tumor blood ves-
sels [19]. VEGFA is a member of the VEGF fam-
ily, which can interact with VEGFR2 to induce
the tumor angiogenesis [20]. bFGF refer to a
type of polypeptide with a wide range of biologi-
cal functions. Studies have shown that bFGF
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angiogenic effect [23]. In addition, thalidomide
can also regulate the expression of some cyto-
kines, improve the body’s immune function,
and play an anti-tumor effect. Therefore, stud-
ies have been conducted in exploring its clinical
effects in the treatment of cancer [24, 25]. This
study has applied thalidomide combined with
TACE to treat HCC, which demonstrates that
compared with the control group, the DCR is
significantly higher in the observation group. By
either TACE alone or combined therapy, the lev-
els of VEGF, VEGFA, and bFGF in patients are
considerably downregulated, and the combined
therapy has revealed more reduction regarding
the levels of these biological indicators. Our
data indicate that thalidomide combined with
TACE can suppress the tumor angiogenesis by
significantly inhibiting the expression levels of
VEGF and bFGF. In addition, the occurrence of
adverse effects has also been compared
between the two groups during the treatment,
which shows that adverse effects such as gas-
trointestinal reactions, anemia, fever, fatigue,
bone marrow suppression, and leukopenia are
found among some patients in both groups.
However, the total adverse effects are signifi-
cantly higher in the control group than those of
the observation group, which suggests that in
order to have the timely treatment abnormal
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responses of patients should be taken into
account.

T lymphocytes play important roles in our
body’s immune function. CD3* represents the
total T lymphocytes, which can be divided into
CD4* and CD8* subgroups. CD4*CD25* Tr of
CD4* cells are regulatory T cells, which mainly
function in the modulation of the immune sys-
tem. On the contrary, CD8* cells together with
CD4* cells maintain the balance of the immune
response. Our data have shown that the level of
T lymphocyte subgroups in patients has been
improved after treatment, and the improve-
ment is more significant for the treatment via
thalidomide combined with TACE, suggesting
that the combined treatment can significantly
improve patients’ immune function. In addition,
this study has compared the overall survival
rate through a 3-year follow-up between the
two groups, which reveals that the median sur-
vival time of the observation group is 32.86
months (overall survival rate of 61.19%), while
the median survival time of patients treated
with TACE alone is 23.83 months (overall sur-
vival rate of 41.79%), indicating a better long-
term outcome with combined treatment.

In summary, TACE in combination with thalido-
mide-mediated adjuvant treatment of patients
with HCC has shown a promising clinical out-
come via downregulating the levels of VEGF
and bFGF. However, this study has not observed
the dynamic changes of various biological indi-
cators, the sample size is small, and other indi-
cators are not included to comprehensively
evaluate the effect of this combined approach,
leading to limitations of this study. Therefore,
follow-up studies are warranted.
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