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Abstract

Background: Hepatocellular carcinoma (HCC) is currently the fourth most common malignant tumor and the second most fatal
tumor in China, posing serious threats to the health and life of individuals.
Objectives: This retrospective study aimed to investigate the treatment benefits and side effects of transarterial chemoemboliza-
tion with drug-eluting bead microspheres (DEB-TACE) for HCC patients with conventional TACE (cTACE) resistance.
Patients and Methods: A total of 17 HCC patients with cTACE resistance, treated by DEB-TACE, were retrospectively analyzed from
July 2017 to December 2019. According to the modified response evaluation criteria in solid tumors (mRECIST), the efficacy of treat-
ment was classified into complete remission (CR), partial remission (PR), stable disease (SD), and progressive disease (PD), and the
objective remission rate (ORR) and the disease control rate (DCR) were also measured at 6 and 12 weeks post-DEB-TACE treatment.
Changes in liver enzymes, routine blood tests, and alpha-fetoprotein (AFP) levels were also documented. Besides, the patients’ ad-
verse reactions were observed within one week after surgery to assess the safety of DEB-TACE therapy.
Results: In patients with cTACE resistance, the CR, PR, SD, PD, ORR, and DCR were 0, 35.29%, 47.06%, 17.65%, 35.29%, and 82.35% at
six weeks after DEB-TACE and 5.88%, 47.06%, 29.41%, 17.65%, 52.94%, and 82.35% after 12 weeks, respectively. In the first week after DEB-
TACE, the levels of alanine aminotransferase, aspartate aminotransferase, total bilirubin, and white blood cells elevated temporarily
(P < 0.05), and side effects, such as slight pain, fever, nausea, and vomiting, occurred after surgery. Following liver protection and
symptomatic treatment, the patients recovered well.
Conclusion: Based on the results of this study, DEB-TACE has treatment benefits and few side effects for HCC patients with cTACE
resistance.
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1. Background

Hepatocellular carcinoma (HCC) is currently the
fourth leading malignant tumor and the second fatal
tumor in China, posing serious threats to the health and
life of individuals (1). Nevertheless, approximately 70%
of patients who are diagnosed with HCC are in advanced
stages according to the Barcelona Clinic of Liver Cancer
(BCLC) staging system, and it is not appropriate to treat
them with liver transplantation, surgical resection, or
local ablation treatment.

According to the available guidelines, conventional
transarterial chemoembolization (cTACE) is the primary
method for the treatment of surgically unresectable HCC

(2-4). However, the objective response rate (ORR) of cTACE
in patients with advanced liver cancer is estimated at
15 - 55%. Due to incomplete tumor necrosis following
cTACE, besides the formation of tumor collateral vessels
and the overexpression of vascular endothelial growth fac-
tor (VEFG), some patients exhibit cTACE resistance, making
this treatment more challenging (5). Also, some studies
have reported survival benefits for adjuvant TACE therapy
in only some patients (6, 7).

Drug-eluting bead-TACE (DEB-TACE) has been used as
an embolization system in recent years, which can not only
load chemotherapy drugs and release them slowly in lo-
cal regions, but also embolize tumor-supply vessels per-
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manently (8). Drug-eluting bead transarterial chemoem-
bolization is more efficient than cTACE and equally toler-
ated by HCC patients with a history of multiple cTACE treat-
ments (7). However, there is a lack of studies on the treat-
ment of liver cancer patients with cTACE resistance.

2. Objectives

Since 2017, DEB-TACE has been employed in our center
to treat HCC patients with cTACE resistance. The present
study aimed to investigate the treatment benefits and side
effects of DEB-TACE in HCC patients with cTACE resistance.

3. Patients and Methods

3.1. Patients

A total of 17 HCC patients, who were cTACE resistant,
were recruited from Panzhihua Central Hospital (Sichuan,
China) from July 2017 to December 2019. The inclusion cri-
teria were as follows: (1) Meeting the criteria for cTACE-
resistant HCC according to the Guidelines for Diagnosis
and Treatment of Primary Liver Cancer in China (2017 Edi-
tion) (2); (2) intrahepatic tumors ≤ 3 cm and expected sur-
vival time > 6 months; (3) written informed consent before
DEB-TACE; (4) not receiving other anti-tumor treatments
from the time of cTACE resistance until DEB-TACE treat-
ment; (5) a Child-Pugh score < 10; and (6) complete med-
ical records. Patients whose main portal vein was not com-
pletely blocked, as well as patients whose hepatic artery
and portal vein were completely blocked, but showed for-
mation of compensatory collateral blood vessels, were also
included in this study. The exclusion criteria were as fol-
lows: (1) Patients with secondary liver cancer; and (2) pa-
tients who were lost to follow-up and had no follow-up
records.

3.2. Definitions

The definition of cTACE resistance was based on the
guidelines proposed by Japan Liver Cancer Research Asso-
ciation in 2014 (5). The presence of one of the following
four conditions was regarded as cTACE resistance: (1) Af-
ter two or more cTACEs, even if the chemotherapy drug
regimen is changed, and/or other tumor nourishing arter-
ies are affected, computed tomography (CT)/magnetic res-
onance imaging (MRI) shows residual lesions > 50%, or
new lesions appear after one to three months; (2) alpha-
fetoprotein (AFP) continues to increase in the short term
after cTACE; (3) vessel invasion appears; and (4) distant
metastasis occurs. This study was approved by the Ethics
Committee of Panzhihua Central Hospital (No: 20180008).
Informed consent was obtained from all the participants.

3.3. Drug Loading Methods

A microsphere syringe, containing CalliSpheres Beads
(Jiangsu Hengrui Medicine Co. Ltd., Jiangsu, China), was
prepared (20 mL) and left for about two minutes. After the
microspheres settled, the supernatant was slowly removed
and discarded. Moreover, a syringe containing chemother-
apy drugs was prepared by adding 3 mL of 5% glucose (10
mL) to dissolve 60 mg of epirubicin. The microspheres and
chemotherapy drugs were completely mixed with a three-
way stopcock. During the loading procedure, the mixture
was shaken every five minutes to allow the microspheres to
be fully loaded with drugs within 30 minutes. Once loaded,
the DEB microspheres and a non-ionic contrast agent were
completely mixed at a volume ratio of 1: 1 and used after
two minutes. In this study, the particle size of drug-loaded
microspheres was selected according to the tumor size and
blood supply. Considering the individual differences, the
particle size was inconsistent in this study. For all the pa-
tients, microspheres with a diameter of 100-300 µm were
used.

3.4. Drug-Eluting Bead Transarterial Chemoembolization Treat-
ment Procedure

All patients underwent angiography of the celiac
artery and/or superior mesenteric artery to determine the
tumor location, size, and number, tumor blood vessels,
and tumor blood supply, as well as portal vein tumor
thrombus and hepatic arteriovenous fistula. A 2.7F Pro-
great microcatheter (Terumo Corporation, Japan) was used
for arteriography of tumor blood supply. Next, the DEB
microspheres were extracted using a 1-mL syringe, and
they were slowly injected into the tumor in vivo. After
the blood flow of the tumor target blood vessel deceler-
ated significantly (3 - 4 cardiac cycles; the microspheres did
not empty in the blood vessel), subsequent angiography
was performed to identify the extent of vascular occlusion.
Polyethylene microspheres (Jiangsu Hengrui Pharmaceu-
ticals Co., Ltd., Jiangsu, China) were applied for emboliza-
tion as appropriate.

A microcatheter was used for superselecting the tumor
supply artery. After confirming the correct position of this
artery, the microcatheter was used at a slow and stable
flow rate (1 mL/min), according to factors, such as the tu-
mor location, patient’s age, and patient’s pain threshold.
A suspension of drug-loaded microspheres, chemothera-
peutics, and contrast agents was intermittently and slowly
injected into the tumor supply artery. If there was an
obvious arteriovenous shunt, suitable embolic materials,
such as gelatin sponge or polyvinyl alcohol (PVA) particles,
would be first used, the shunt would be blocked, and then,
the drug-loaded microspheres would be injected. For the
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bolus injection of microspheres, they were kept evenly dis-
tributed in the syringe to avoid precipitation; a 1-mL sy-
ringe was used each time, based on the pulse injection
method while injecting and shaking the syringe.

The tumor was embolized branch by branch, depend-
ing on the blood supply of the tumor, and the flow rate
of the chemotherapeutic drug and the contrast medium
suspension was monitored; the bolus injection was termi-
nated when the embolization endpoint was reached; the
contrast agent was not drained for three to four cardiac
cycles, which could be regarded as complete embolism
rather than blood flow stagnation. After pausing for five
minutes, angiography was performed again. If tumor
staining persisted, embolization continued until reaching
the end point of embolization (disappearance of tumor
staining).

3.5. Assessment of Clinical Efficacy

Routine blood and liver function biochemical tests
were performed one week after DEB-TACE. The follow-up
routine blood tests, liver function tests, tumor markers,
and enhanced CT or MR imaging of the upper abdomen
were performed and evaluated again at six and 12 weeks af-
ter treatment, based on the modified response evaluation
criteria in solid tumors (mRECIST) (9, 10). The intrahepatic
tumor lesions were also evaluated by two experienced ra-
diologists (with more than five years of work experience)
in cooperation with our department.

Complete remission (CR) was defined as disappearance
of any target tumor enhancement; partial remission (PR)
was defined as a reduction in the total diameter of target
tumor by≥ 30%; stable disease (SD) was defined as a reduc-
tion in the overall diameter of target tumor by less than
30% or an increase of < 20%; and progression of disease
(PD) was regarded as an increase in the diameter of target
tumor by ≥ 20% or emergence of new lesions. Moreover,
the objective remission rate (ORR) refers to the percentage
of CR + PR patients in the total population, while the dis-
ease control rate (DCR) refers to the percentage of CR + PR
+ SD patients in the total population.

Additionally, the AFP levels were recorded before treat-
ment and six and 12 weeks post-treatment. Patients who
were CR after the first DEB-TACE were included in the
follow-up. For patients who were PR, SD, or PD after the
first procedure, if necessary, DEB-TACE was repeated based
on the assessment of liver function; they were then in-
cluded in the follow-up study. On the other hand, patients
who had undergone treatment, but still had PD, were elim-
inated, and sorafenib therapy or palliative treatment was
recommended instead of DEB-TACE.

3.6. Assessment of Clinical Safety

The common terminology criteria for adverse events
(CTCAE V5.0) (11) were applied to evaluate the adverse re-
actions of patients after DEB-TACE, including fever, nausea,
vomiting, abdominal pain, and abdominal distension. The
following parameters were recorded in the first and sixth
weeks after DEB-TACE: (1) Liver enzymes, including serum
albumin (ALB), alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and total bilirubin (TB) levels; (2)
routine blood tests, including white blood cell (WBC), red
blood cell (RBC), and platelet (PLT) counts; and (3) AFP lev-
els.

3.7. Prevention and Treatment of Side Effects and Complications
of Drug-Eluting Bead Transarterial Chemoembolization

The adverse reactions and complications of DEB-TACE
need to be prevented and managed. The most common ad-
verse reaction to DEB-TACE is post-embolization syndrome,
which mainly manifests as liver pain, fever, nausea, and
vomiting. Other adverse reactions include liver damage
and bone marrow suppression, caused by chemotherapy
drugs. In this study, if a patient showed an adverse reac-
tion, it would be managed as follows:

Pain: The patient’s pain level was assessed according
to the visual analogue scale (VAS). If a patient experienced
pain, it would be treated with 100 mg of tramadol by an
intramuscular injection and 40 mg of parecoxib by an in-
travenous bolus injection.

Fever: If a patient had a low-grade fever, physical cool-
ing was applied. If a patient had a moderate to high
fever, non-steroidal anti-inflammatory drugs, such as in-
domethacin suppository (50 mg), could be used orally. If
the body temperature exceeded 39°C, co-infection and an-
tibiotic treatment should be considered.

Nausea and vomiting: If a patient experienced nau-
sea, vomiting, or other discomforts, gastrointestinal and
antiemetic medications, such as ondansetron hydrochlo-
ride (8 mg) or tropisetron hydrochloride (5 mg), could be
administered via intramuscular injection for treatment.

Liver damage: If a patient showed liver damage, s/he
was routinely administered liver medications to reduce
transaminase levels for treatment.

Bone marrow suppression: If a patient exhibited bone
marrow suppression, it would be treated symptomatically
according to the degree of bone marrow suppression.

3.8. Statistical Analysis

SPSS version 25.0 (IBM Corp. Released 2017. IBM SPSS
Statistics for Windows, Version 25.0. Armonk, NY: IBM
Corp.) was used for statistical analysis. The normal distri-
bution of data was evaluated using Shapiro-Wilk test. All
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continuous variables are expressed as mean± standard de-
viation (SD). Statistical differences (liver enzymes, routine
blood tests, and AFP levels) between the groups were as-
sessed using paired t-test for continuous variables. All sta-
tistical analyses were based on two-tailed hypothesis tests
at a significance level of P ≤ 0.05.

4. Results

4.1. Baseline Clinical Characteristics

In this retrospective study, 17 patients with cTACE resis-
tance (14 males and 3 females; mean age, 55.7 ± 75 years;
mean tumor diameter, 7.2 ± 2.3 cm) were evaluated from
July 2017 to December 2019. Fourteen patients were evalu-
ated by CT scan, and three patients were evaluated by MRI.
None of the patients in this study were treated with so-
rafenib therapy. The baseline clinical characteristics of the
patients are presented in Table 1.

4.2. Treatment Effects

The technical success rate of DBE-TACE was 100% in 17
patients. A total of 28 target lesions were treated in this
study. According to the mRECIST standards, CR PR, SD, and
PD were reported in 0, 6, 8, and 3 patients at six weeks
post-treatment and in 1, 8, 5, and 3 patients at 12 weeks
post-treatment, respectively. The ORR and DCR were esti-
mated at 35.29% and 82.35% in the sixth week and 52.94%
and 82.35% in the 12th week, respectively (Figure 1A - D). The
local tumor response rates are summarized in Table 2.

In the first week after DBE-TACE, the levels of ALT, AST,
TB, and WBC significantly increased, while ALB, RBC, and
PLT did not change significantly. The levels of ALT (P = 0.01),
AST (P = 0.02), TB (P = 0.02), and WBC (P = 0.001) were sig-
nificantly higher in the first week after DBE-TACE compared
to the pre-treatment stage, while there were no significant
differences in the levels of ALB, RBC, PLT, or AFP. Also, six
weeks after DBE-TACE, there were no significant differences
in liver enzymes, routine blood parameters, or AFP levels
compared to the pre-treatment stage (Table 3).

4.3. Assessment of Safety

In the first week after DEB-TACE, the most common
complication of DEB-TACE was post-embolization syn-
drome, including nausea, vomiting, abdominal disten-
sion, abdominal pain, and fever, which occurred in all 17
patients. Since the symptoms were all mild, after symp-
tomatic treatment, all the symptoms were relieved within
one week. No severe complications, such as liver failure,
massive pleural or abdominal effusion, cholecystitis, or
gastrointestinal bleeding, occurred. The classification of
adverse reactions is summarized in Table 4.

Table 1. The Baseline Data of 17 Hepatocellular Carcinoma Patients with Conven-
tional Transarterial Chemoembolization Resistance a

Variables Values

Sex

Male 14 (82.4)

Female 3 (17.6)

Age (y) 55.7 ± 5.0

Number of cTACE procedures before DEB-TACE 3 ± 1

Etiology

HBV 15 (88.2)

Alcohol intake 1 (5.9)

Others 1 (5.9)

Liver enzymes and AFP levels

AFP (µg/L) 425.5 ± 390.2

TB (µmol/L) 20.4 ± 8.0

ALB (g/L) 36.5 ± 4.8

AST (U/L) 65.7 ± 23.1

ALT (U/L) 70.0 ± 33.7

Characteristics of tumors

Diameter (cm) 7.2 ± 2.3

Vascular invasion 2 (11.8)

Multiple nodules 7 (41.2)

Large lump 8 (47.0)

BCLC stage

A 14 (82.4)

B 3 (17.6)

ECOG PS

0 0

1 15 (88.2)

2 2 (11.8)

3 0

4 0

5 0

Abbreviations: cTACE, conventional transarterial chemoembolization;
DEB-TACE, drug-eluting bead transarterial chemoembolization; AFP, alpha-
fetoprotein; TB, total bilirubin; ALB, serum albumin; ALT, alanine amino-
transferase; AST, aspartate aminotransferase; BCLC, Barcelona Clinic of Liver
Cancer; ECOG PS, Eastern Cooperative Oncology Group Performance Status;
HBV, hepatitis B virus.
a Values are expressed as No. (%) or mean ± standard deviation.

5. Discussion

The DEB microspheres are characterized by a uniform
particle diameter and a smooth surface and exhibit bio-
compatibility, morphological plasticity, and high vascu-
lar compliance (8). Drugs are commonly loaded by ion
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Figure 1. The therapeutic effect of drug-eluting bead transarterial chemoembolization (DBE-TACE) procedure. A, A 48-year-old hepatocellular carcinoma female patient un-
derwent conventional transarterial chemoembolization twice. Lipiodol accumulation can be seen in the tumor, and a patchy enhancement can be seen in the central and
marginal areas of the tumor. B, Digital subtraction angiography confirms the CT signs in A. C, Six weeks after DBE-TACE, CT shows that the tumor size is significantly reduced,
and only few light enhancement signs can be seen. D, Ten weeks after DBE-TACE, CT shows that the tumor size is further reduced, and there are no definite signs of enhancement
in or around the tumor.

Table 2. Local Tumor Response at Six and 12 Weeks Post-treatment a

Variables
Week 6 Week 12

Patients Lesions Patients Lesions

CR 0 4 (14.29) 1 (5.88) 6 (21.43)

PR 6 (35.29) 10 (35.71) 8 (47.06) 12 (42.86)

SD 8 (47.06) 9 (32.14) 5 (29.41) 6 (21.43)

PD 3 (17.65) 5 (17.86) 3 (17.65) 4 (14.29)

ORR (%) 35.29 / 52.94 /

DCR (%) 82.35 / 82.35 /

Abbreviations: CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; ORR, objective remission rate; DCR, disease control rate
a Values are expressed as No. (%) unless otherwise indicated.
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Table 3. Liver Enzymes, Routine Blood Tests, and Alpha-Fetoprotein Level Changes Before and After Treatment a

Variables Before DEB-TACE Week 1 after DEB-TACE P-Value b Week 6 after DEB-TACE P-Value c

ALT (U/L) 70.0 ± 33.7 107.5 ± 44.4 0.01 62.8 ± 24.6 0.48

AST (U/L) 65.7 ± 23.1 93.0 ± 37.2 0.02 63.0 ± 21.1 0.72

TB (µmol/L) 20.4 ± 8.0 27.9 ± 10.3 0.02 18.5 ± 7.0 0.48

ALB (g/L) 36.5 ± 4.8 35.6 ± 5.4 0.61 37.0 ± 3.2 0.77

WBC (×109 /L) 7.1 ± 1.5 10.3 ± 3.0 0.00 6.6 ± 1.5 0.38

RBC (×1012 /L) 4.5 ± 0.4 4.6 ± 0.5 0.24 4.4 ± 0.3 0.15

PLT (×109 /L) 117.0 ± 51.0 131.0 ± 38.0 0.10 143 ± 76.8 0.09

AFP (µg/L) 425.5 ± 390.2 375.5 ± 341.8 0.56 303.0 ± 246.7 0.44

Abbreviations: DEB-TACE, drug-eluting bead transarterial chemoembolization; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TB, total bilirubin; ALB,
serum albumin; WBC, white blood cells; RBC, red blood cells; PLT, platelets; AFP, alpha-fetoprotein.
a Values are expressed as mean ± standard deviation.
b Comparison of pre-DEB-TACE phase with the one-week follow-up after DEB-TACE using paired t-test
c Comparison of pre-DEB-TACE phase with the six-week follow-up after DEB-TACE using paired t-test

Table 4. The Side Effects of Drug-Eluting Bead Transarterial Chemoembolization

Variables
Classification

0 I II III IV V

Nausea 6 (35.3) 10 (58.8) 1 (5.9) 0 0 0

Vomiting 7 (41.2) 8 (47.1) 2 (11.8) 0 0 0

Abdominal distension 13 (76.5) 4 (23.5) 0 0 0 0

Abdominal pain 8 (47.1) 9 (52.9) 0 0 0 0

Fever 11 (64.7) 5 (29.4) 1 (5.9) 0 0 0

a Values are expressed as No. (%).

exchange; they can be loaded with anthracyclines, such
as epirubicin and pirarubicin, or DNA topoisomerase in-
hibitors, such as irinotecan (12). Drug-eluting bead has
the advantage of permanent embolization of tumor blood
supply arteries, which can load chemotherapy drugs and
release them slowly in local regions (13). After entering
the tumor blood vessels, the external environment of DEB
changes, and the loaded drugs exchange with other ions
in the blood to break away from DEB. Chemotherapeutic
drugs are slowly released into the tumor at a continuously
high concentration, which is synergistically inhibited at
the beginning and at an effective concentration, and tu-
mor cells are exposed to greater chemotherapeutic effects
compared to pure perfusion (14, 15).

In a study by Namur et al. (12), nearly 40% of
chemotherapeutic drugs loaded by DEB were released
within the first month, and 90% of chemotherapeutic
drugs were released within three months. Therefore, DEB-
TACE showed dual effects of local continuous chemother-
apy and permanent embolization of tumor blood vessels.
This method is currently recognized as one of the most
effective methods for the non-surgical treatment of ad-

vanced HCC.

Additionally, in a study by Lee et al. (16), the CR and ORR
of patients who underwent DEB-TACE were 40.1% and 91.4%
within one month after treatment and 43.0% and 55.4%
within six months after DEB-TACE, respectively. Moreover,
Cun et al. (17) reported that the CR, PR, SD, PD, ORR, and
DCR of patients were 33.3%, 43.8%, 16.0%, 6.0%, and 74.0% at
three months after DEB-TACE, respectively. In this study,
DEB-TACE was used to treat HCC patients with cTACE re-
sistance. The ORR and DCR were estimated at 35.29% and
82.35% at six weeks after DEB-TACE and 52.94% and 82.35%
at 12 weeks after therapy, respectively. However, the overall
patient-related treatment benefits were lower than other
reports, which might be due to resistance following mul-
tiple cTACE treatments, liver function, tumor volume, and
degree of liver cirrhosis in patients recruited in this study.

The cTACE is characterized by limited drug concentra-
tions and limited time for maintaining chemotherapeutic
drugs in blood vessels supplying the tumors; therefore, it
is difficult to completely embolize the tumor blood vessels
(18). Due to the incomplete tumor necrosis, massive se-
cretion of growth factors (caused by tumor hypoxia), for-
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mation of collateral blood supply vessels, tumor drug re-
sistance and the low efficacy of cTACE, which has been re-
ported in some patients, lead to cTACE resistance, which
manifests as intra- and extra-hepatic metastasis, vascular
invasion, a continuous increase in the level of tumor mark-
ers, and rapid tumor progression after multiple cTACE
treatments (19).

In this study, DEB-TACE was used to treat patients with
cTACE resistance. The results indicated the therapeutic ef-
fects of this treatment, which might be related to the abil-
ity of DEB to embolize the peripheral blood vessels of tu-
mors in a sustainable manner and to release drugs in tu-
mor cells at a slow rate and a high concentration. Accord-
ing to previous research, if a patient has increased lev-
els of AFP or shows tumor recurrence after the first DEB-
TACE, they should be removed from the study and receive
sorafenib therapy or other conservative treatments (20).
Sorafenib therapy has led to breakthroughs in the treat-
ment of advanced HCC (21). Studies have shown that so-
rafenib, combined with TACE, can be advantageous for pa-
tients with advanced HCC (22). However, sorafenib therapy
is not a popular method due to its side effects, low toler-
ance, high price, and low effectiveness.

Hepatic arterial infusion chemotherapy (HAIC), as one
of the standard treatments for advanced HCC, has partic-
ular effects on patients who cannot undergo emboliza-
tion (23). Zhang et al. (14) explored the use of low-dose
chemotherapeutics in hepatic arterial chemoemboliza-
tion and reported their positive effects in elderly patients
with low chemotherapy tolerance. Additionally, in 2000,
Hanahan et al. (24) proposed the concept of metronomic
therapy, which refers to a continuous low-dose adminis-
tration of chemotherapy drugs to inhibit tumor angiogen-
esis (also known as anti-neovascular chemotherapy). Re-
cently, increasing attention has been paid to these anti-
tumor treatment models. Further research is needed to de-
termine how to facilitate a continuous, effective, and con-
trolled entry of small drug concentrations into tumors,
how to reduce the side effects of poor liver function, and
how to reduce the side effects of systemic chemotherapy
drugs while performing DEB-TACE. It is worth mentioning
that this retrospective study only included patients treated
with DEB-TACE, which was effective in tumor control.

The rate of DEB-TACE complications, including embolic
syndrome, abnormal liver function, biliary tract injury,
pleural effusion, cholecystitis or gallbladder perforation,
gastrointestinal bleeding, and liver abscess, is estimated
at 4.2% to 11.4% (25). This study found that the side effects
of DEB-TACE and cTACE were basically similar, while the
symptoms were mild and alleviated after a symptomatic
supportive treatment. None of the patients experienced
any severe side effects, such as liver abscess, liver failure, or
bile leakage. Overall, DEB-TACE seems to have theoretical

and practical advantages in reducing adverse reactions in
patients with advanced HCC, especially HCC patients with
cTACE resistance (26).

Since DEB causes considerable blood stagnation in the
vascular bed, it can lead to thrombus in the tumor loca-
tion, which can lead to a lack of perfusion in the follow-
up imaging. Therefore, the imaging finding can be inter-
preted as CR, which is not related to tumor disappearance,
but rather a lack of perfusion at the tumor site, associated
with a lack of enhancement. Consequently, it is important
to determine whether the tumor is progressing by punc-
turing the liver in suspected cases.

There are several limitations in this study. First, the
efficacy and safety of DEB-TACE cannot be accurately de-
termined due to the short-term follow-up. Second, this
study was a retrospective and single-center study with a
small sample size. Therefore, to approve the present find-
ings, further multicenter randomized clinical trials with a
larger sample size and higher quality are needed.

5.1. Conclusions

In conclusion, in this study, DEB-TACE was used to treat
HCC patients with cTACE resistance, and its short-term effi-
cacy and adverse reactions were retrospectively evaluated.
According to the HCC treatment response index of cTACE
resistance, DEB-TACE has more benefits and fewer side ef-
fects compared to cTACE according to the latest guidelines;
therefore, it can be promoted in the treatment of HCC pa-
tients with cTACE resistance (27).
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