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Abstract
Background: This is a retrospective study aimed at comparing the clinical efficacy and safety between drug-eluting bead transcath-

eter arterial chemoembolization (DEB-TACE) and conventional TACE (C-TACE) in the treatment of unresectable hepatocellular

carcinoma. Methods: From July 2019 to April 2021, we enrolled 282 patients with unresectable hepatocellular carcinoma who

were admitted to our hospital, of which 179 and 103 were in the DEB-TACE and C-TACE groups, respectively. General information

was collected, and treatment effects were evaluated following the modified Response Evaluation Criteria in Solid Tumors. To com-

pare the indexes of liver and kidney function, routine blood and coagulation were collected before treatment, and 1 day, 1 month, 3

months, and 6 months postoperatively. Postoperative adverse reactions (ie, fever, nausea, vomiting, anorexia, abdominal pain) were

recorded to evaluate the safety of treatment. The two groups’ progression-free survival and overall survival were also calculated to

assess the treatment effect. Results: Preoperatively, the bilirubin, transaminase, and absolute neutrophil values between the two

groups were not statistically significant (P> .05). At 1 month postoperatively, the absolute neutrophil values were significantly higher

in the DEB-TACE group than those in the C-TACE group (P< .05). At 3 months postoperatively, AST, total bilirubin, and direct

bilirubin levels were significantly elevated in the DEB-TACE group (P< .05), compared with the C-TACE group. However, at 6

months postoperatively, total and direct bilirubin levels in the C-TACE group were higher than those in the DEB-TACE group, show-

ing a statistically significant difference (P< .05). For patients undergoing DEB-TACE, the survival risk was lower compared to those

undergoing C-TACE. The survival risk of patients undergoing DEB-TACE was lower than that of C-TACE within 20 months post-

operatively. The survival risk of patients undergoing DEB-TACE was lower than that of patients undergoing C-TACE. Conclusion:
DEB-TACE may be superior to C-TACE in terms of safety and efficacy in the treatment of unresectable hepatocellular carcinoma.
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Introduction
Primary liver cancer represents a common malignancy in
China.1 Due to the insidious onset of hepatocellular carcinoma,
lack of typical clinical manifestations in the early stage, and
high malignancy and rapid progress, most patients have
already progressed to the middle and late stages at initial diag-
nosis,2 and only a few patients can undergo surgical removal.3

Primary liver cancer is a blood-rich tumor, with the majority of
its blood supply coming from the hepatic artery and less from
the portal vein. For patients with unresectable hepatocellular
carcinoma, transcatheter arterial chemoembolization (TACE)
is an important treatment option.4,5 Drug-carrying micro-
spheres, a new embolic material, are characterized by high
local drug concentration in tumors, low drug concentration in
peripheral blood circulation, and fewer adverse effects.
However, whether drug-eluting bead TACE (DEB-TACE)
may more effective than conventional TACE (C-TACE) in
intermediate to advanced tumors is controversial due to the
lack of relevant clinical studies with large samples. This study
compared the effectiveness and safety of C-TACE with
DEB-TACE in patients with unresectable hepatocellular
carcinoma.

Materials and Methods

Research Subject
We conducted a retrospective analysis of the data of patients
with unresectable hepatocellular carcinoma who underwent
hepatic artery chemoembolization at our hospital from July
2019 to April 2020. The reporting of this study conforms to
STROBE guidelines.6

Inclusion criteria: (1) conform to the diagnosis of hepato-
cellular liver cancer based on hepatocellular carcinoma7,8;
(2) China Liver Cancer Staging (CNLC) stages IIb, IIIa, and
IIIb; liver function Child–Pugh grade A or B; Eastern U.S.
Tumor Collaborative Group physical status score 0 to 2;
(3) who are candidates for surgical resection or ablation;
local ablation treatment of CNLC stage I and IIa liver
cancer, due to reasons such as advanced age and severe cirrho-
sis; (4) partial obstruction of the main trunk of the portal vein
or presence of more compensatory collateral vessels in the
hepatic portal even with complete obstruction of the main
trunk of the portal vein.

Exclusion criteria: (1) hepatocellular carcinoma has metasta-
sized extensively and cannot be treated with hepatic artery che-
moembolization and (2) combination of other tumors and
presence of multiorgan failure. This study was a retrospective
cohort study that enrolled 282 patients, including 233 men
and 49 women, with an average age of 55.9± 10.0 years. The
patients were divided into the C-TACE group (n= 179) and
DEB-TACE group (n= 103) according to treatment. The
Medical Ethics Committee of our institution approved this
study (approval number: KYLL-2021-1069). We have deiden-
tified all patient details.

Observation Indicators
We collected the following information: age, sex, cirrhosis,
tumor length, tumor number, tumor location, presence of large
vessel invasion, distant metastases, CNLC clinical liver cancer
stage, and alpha-fetoprotein (positive for alpha-fetoprotein
> 7 ng/mL), etc. Adverse reactions after embolization include
fever, nausea, vomiting, nausea, and abdominal pain.

Surgical Procedure
All procedures were performed in the digital subtraction
angiography suite. Patients with hepatocellular carcinoma
were evaluated for tumor status preoperatively using com-
puted tomography (CT) or magnetic resonance imaging
(MRI) of the upper abdomen. Patients underwent routine
sterilization following anesthesia. The patients were rou-
tinely sterilized after anesthesia. The femoral artery was
punctured using the Seldinger technique, then a 4-F vascular
sheath was inserted, and the catheter was advanced to the
abdominal trunk artery under x-ray fluoroscopy to identify
the tumor’s feeding artery and any collateral hepatic arteries
before embolization. A microcatheter was then selected for
the tumor’s feeding artery.9 The DEB-TACE group used
100 to 300 or 300 to 500-mm diameter DC® drug-loaded
microspheres (Biocompatibles, UK) as carriers and embolic
agents. The drug-carrying microspheres were loaded with
pirarubicin hydrochloride (60 or 80 mg; Shenzhen Main
Luck Pharmaceuticals Inc., Lot No.: GMP H10930105) and
mixed with a high-concentration contrast agent in ratios of
1 : 1, 1 : 1.1, or 1 : 1.2. The chemotherapeutic drug in the
C-TACE group contained pirarubicin hydrochloride (60 or
80 mg, Shenzhen Main Luck Pharmaceuticals Inc., Lot No.:
State Pharmaceutical Code H10930105), iodine oil as the
drug carrier, and gelatin sponge granules (Hangzhou Alicon
Pharmaceutical Co., Ltd) as the embolic agent. Subsequently,
a mixture of embolic and chemotherapeutic agents was pulsed
through a microcatheter into the tumor’s blood supply vessels.
The endpoint of embolization is the complete disappearance
of tumor staining on imaging.10 The microcatheter was removed
after the procedure ended, and the wound was compressed and
dressed to stop the bleeding (Figure 1).

Efficacy Assessment and Follow-up
To assess the outcome (modified Response Evaluation Criteria
in Solid Tumors [mRECIST]), all patients underwent enhanced
CT or MRI of the abdomen for review at 1, 3, and 6 months
postoperatively. (1) Complete remission: disappearance of
enhanced contrast in the arterial phase of all target lesions;
(2) Partial remission: a 30% reduction in the sum of the diam-
eters of the target lesions (arterial phase enhancement visualiza-
tion); (3) Disease stabilization: does not meet criteria for partial
remission or disease progression; (4) Disease progression: a
20% increase in the sum of the diameters of the target
lesions, visualized during the arterial phase enhancement or
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appearance of new lesions; (5) Progression-free survival: the
time from randomization to disease progression or death
from any cause.

The patients were followed up by phone or reviewing
their outpatient charts to follow up on relapse and survival.
Follow-up began 1 month post-TACE and conducted every 2
to 3 months on average, continuing until November 2021.

Statistical Processing

All data were processed using SPSS 20.0 software. Measurement
data conforming to a normal distribution were expressed as
mean± standard deviation. The two groups were compared
using independent samples t-test. Count data were expressed as
the number of cases (%), and the two groups were compared

Figure 1. Angiography before and after hepatic artery chemoembolization in patients with primary liver cancer stage IIb in
China. A. Transcatheter hepatic artery angiography before chemoembolization (tumor lesions indicated by arrows). B. Reangiography after
transcatheter hepatic artery chemoembolization with drug-laden microspheres shows no tumor staining of the original lesion.

Hai et al 3



using the χ2 test. Survival analysis was conducted using the
Kaplan–Meier method, and differences in survival were com-
pared using Pearson’s chi-square test in a cross-tabulated
format. Statistical significance was established at P< .05.

Results

Comparison of Preoperative Indicators Between the Two
Groups
We compared sex, age, cirrhosis, tumor site, large blood vessel
invasion, lymph node metastasis, and CNLC stage between the
two groups. However, the differences were not statistically sig-
nificant (all P > .05, Table 1).

Evaluation of C-TACE and DEB-TACE Outcomes Using
Liver Biochemical Parameters
Liver biochemical indexes after C-TACE and DEB-TACE were
analyzed using the t-test, and the indices from preoperative
examination for both C-TACE and DEB-TACE were not statisti-
cally significant (P> .05). However, the levels of AST, total bilir-
ubin, and direct bilirubin were statistically different at 3 months
postoperatively between patients undergoing C-TACE and

DEB-TACE (P< .05). Additionally, the levels of total and
direct bilirubin levels were statistically different at 6 months post-
operatively (P< .05) (Table 2).

Comparison of Adverse Reactions Between the Two
Groups
The incidence of adverse reactions was 53.1% (95/179) in the
C-TACE group and 34.0% (35/103) in the DEB-TACE
group, respectively, with the difference being statistically sig-
nificant (χ2= 7.34, P= .007). In the C-TACE group, the inci-
dence of postoperative fever was 38.5%, followed by nausea
(21.8%), vomiting (14.5%), anorexia (25.1%), and abdominal
pain (25.7%). In comparison, the DEB-TACE group had inci-
dences of 17.5%, 16.5%, 13.6%, 22.3%, and 31.1%, respec-
tively. The postoperative fever rate was 38.5% in the
C-TACE group, compared to 17.5% in the DEB-TACE
group, with this difference being statistically significant (χ2=
10.78, P= .001) (Table 3).

Comparison of the Efficacy of the Two Groups
After excluding patients who died or were lost to follow-up at 6
months postoperatively, 240 patients (148 in the C-TACE group

Table 1. Comparison of Preoperative Data Between the Two Groups of Patients With Liver Cancer.

Parameters C-TACE group (n= 179) DEB-TACE group (n= 103) χ2/t P value

Sex (case [%]) 3.19 .074
Male 143 (79.9) 90 (87.4)
Female 36 (20.1) 13 (12.6)

Age (years,�x± s) 55.9± 10.0 56.6± 10.1 0.49 .892
Cirrhosis (case [%]) 0.76 .384
Yes 163 (91.1) 95 (92.2)
No 16 (8.9) 8 (7.8)

Tumor size (cm,�x± s) 4.2± 3.4 5.3± 3.53 −2.65 .009
Tumor site (case [%]) 1.05 .305
Unilobular tumor 111 (62.0) 55 (53.4)
Multilobular tumor 68 (38.0) 48 (46.6)

Invasion of portal vein (case [%]) 1.29 .255
Yes 39 (21.8) 35 (34.0)
No 140 (78.2) 68 (66.0)

Invasion of hepatic vein (case [%]) 0.64 .420
Yes 23 (12.8) 9 (8.7)
No 156 (87.2) 94 (91.3)

Lymph node metastasis (case [%]) 0.004 .948
Yes 12 (4.5) 8 (7.8)
No 167 (93.3) 95 (92.2)

CNLC (case [%]) 5.04 .438
Ia 67 (37.4) 29 (28.2)
Ib 31 (17.3) 17 (16.5)
IIa 18 (10.1) 8 (7.8)
IIb 26 (14.5) 19 (18.4)
IIIa 13 (7.3) 12 (11.7)
IIIb 15 (8.4) 10 (9.7)
IV 9 (5.0) 8 (7.8)

Abbreviations: CNLC, Chinese liver cancer staging; TACE, transcatheter hepatic artery chemoembolization; DEB-TACE, drug-eluting bead TACE; C-TACE,
conventional TACE.

4 Technology in Cancer Research & Treatment



and 92 in the DEB-TACE group) were included in the efficacy
and survival analyses. Based on the mRECIST criteria to assess
the efficacy at 1 month postoperatively, 75 patients (50.7%)
had complete remission, 49 (33.1%) had partial remission, 9
(6.1%) had stable disease, and 15 (10.1%) had disease progres-
sion in the C-TACE group, and 46 (50.0%), 31 (33.7%), 8
(8.7%), and 7 (7.6%) in the DEB-TACE group, respectively,
and the difference between the two groups was not statistically
significant (χ2= 0.84, P= .839). When the efficacy was evaluated
3 months postoperatively, 65 patients (43.9%) had complete
remission, 26 (17.6%) had partial remission, 29 (19.6%) had
stable disease, and 28 (18.9%) had disease progression in the
C-TACE group, and 37 (40.2%), 22 (23.9%), 24 (26.1%), and
9 (9.8%) in the DEB-TACE group, respectively, and the differ-
ence was not statistically significant (χ2= 4.62, P= .202).
When the efficacy was evaluated 6 months postoperatively, 64
patients (43.2%) had complete remission, 18 (12.2%) had
partial remission, 27 (18.2%) had stable disease, and 39
(26.4%) had disease progression in the C-TACE group, and 38
(41.3%), 17 (18.5%), 26 (28.3%), and 11 (12.0%) in the
DEB-TACE, respectively. The efficacy of the DEB-TACE
group was better than that of the C-TACE group, and the differ-
ence was statistically significant (χ2= 8.96, P= .030) (Table 4).

Survival Analysis
All patients were followed from 1 to 31 months (median, 13
months). The median survival time was 13 months for

the C-TACE group and 14 months for the DEB-TACE group.
The cumulative survival rates at 6 months/1 year/2 years postop-
eratively were 85.1%, 75.0%, and 66.7% in the DEB-TACE
group and 82.8%, 71.6%, and 63.8% in the C-TACE group,
respectively, and no statistically significant difference was
observed (χ2=0.01, P= .995). The median progression-free
survival time was 6 months for the C-TACE group and 3
months for the DEB-TACE group. The progression-free
survival rates at 6 months/1 year/2 years postoperatively were
69.0%, 67.9%, and 66.7% in the DEB-TACE group and
68.1%, 67.2%, and 63.8% in the C-TACE group, respectively,

Table 2. Liver Biochemical Parameters of the Patients in C-TACE and DEB-TACE Groups.

Parameters Biochemical examination C-TACE (n= 179) DEB-TACE (n= 103) t P value

AST Preoperation 48.3± 56.0 50.2± 45.5 0.227 .906
3 months postoperative 54.8± 69.6 106.5± 271.3 −1.861 .002
6 months postoperative 51.9± 56.7 51.4± 51.1 0.045 .873

ALT Preoperation 38.3± 46.7 39.6± 28.5 0.242 .333
3 months postoperative 34.7± 43.4 39.8± 48.4 −0.703 .789
6 months postoperative 33.6± 37.4 29.9± 19.7 0.560 .290

Total bilirubin Preoperation 22.2± 14.3 23.1± 10.7 0.528 .246
3 months postoperative 29.7± 28.8 44.7± 80.4 −1.73 .002
6 months postoperative 40.4± 79.1 28.9± 23.8 0.889 .038

Direct bilirubin Preoperation 8.4± 8.1 8.6± 5.1 −1.79 .215
3 months postoperative 11.9± 14.2 23.1± 52.9 −2.048 .000
6 months postoperative 19.8± 48.2 11.3± 13.4 1.096 .035

Indirect bilirubin Preoperation 13.3± 8.3 14.2± 6.9 −0.926 .572
3 months postoperative 15.9± 12.8 16.7± 13.6 −0.357 .567
6 months postoperative 19.2± 23.6 17.3± 11.9 0.421 .096

Albumin Preoperation 37.6± 5.6 37.9± 5.2 −0.494 .621
3 months postoperative 38.4± 5.8 38.1± 7.2 0.285 .776
6 months postoperative 37.9± 6.0 37.9± 5.9 −0.086 .932

Prothrombin time Preoperation 14.6± 1.87 14.2± 1.7 1.526 .128
3 months postoperative 14.1± 2.0 13.9± 1.9 1.165 .245
6 months postoperative 14.56± 8.9 14.0± 2.9 0.703 .483

plasma thromboplastin antecedent Preoperation 78.5± 14.8 81.0± 14.4 −1.343 .180
3 months postoperative 79.1± 16.2 79.2± 15.0 −0.098 .923
6 months postoperative 81.2± 28.9 79.1± 15.3 0.706 .480

Abbreviations: DEB-TACE, drug-eluting bead transcatheter arterial chemoembolization; C-TACE, conventional TACE.

Table 3. Adverse Reactions of the Patients in the C-TACE and
DEB-TACE Groups.

Adverse reactions

Groups

χ2 PC-TACE DEB-TACE

Postoperative fever Yes 69 18 10.778 .001
No 110 85

Nausea Yes 39 17 2.168 .141
No 140 86

Vomiting Yes 26 14 0.030 .864
No 153 89

Anorexia Yes 45 23 0.250 .617
No 134 80

Abdominal pain Yes 46 32 0.613 .434
No 133 71

Abbreviations: DEB-TACE, drug-eluting bead transcatheter arterial
chemoembolization; C-TACE, conventional TACE.
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with no statistically significant difference (χ2= 0.02, P= .989)
(Table 5).

Overall survival and progression-free survival were analyzed
using the Kaplan–Meier method for patients after C-TACE and
DEB-TACE treatments (Figure 2). The overall survival analysis
results showed that the survival rate of patients undergoing
DEB-TACE was not significantly different from that of patients
undergoing C-TACE within 20 months postoperatively.
Additionally, the chi-square test results for overall survival
rates between the two treatments showed no significant differ-
ence (χ2= 0.20, P= .655), with an overall survival rate of
66.7% for C-TACE group and 63.8% for DEB-TACE group,
respectively. Analysis of progression-free survival revealed
no significant differences in survival rates between patients receiv-
ing DEB-TACE and those receiving C-TACE postoperatively.

Discussion
The ideal therapeutic effect of transcatheter hepatic artery
embolization is to accurately embolize the supporting vessels
of the tumor, so as to continuously maintain the maximum con-
centration of antitumor drugs in the local tumor lesion and the
minimum systemic drug exposure. Two of the most commonly

used clinical methods for unresectable hepatocellular carcinoma
are C-TACE, which uses an iodine oil emulsion plus granular
embolic agent, and DEB-TACE. Compared with C-TACE,
embolic microspheres can be deposited in the peripheral
vessels to maintain high local drug concentration for sustained
embolic effect. We compared the liver indices of the two groups
at 3 and 6 months postoperatively, with AST and bilirubin
levels at 3 months postoperatively being significantly higher
in the DEB-TACE group were than those in the C-TACE
group (P< .05), which may be related to the continued effect
of chemotherapeutic drugs. When patients receive TACE treat-
ment, ischemia and hypoxia of local liver cancer cells as well as
cytotoxic reactions will lead to inflammatory responses of liver
cells.11 Minici et al found in their study that patients receiving
D-TACE had strong inflammatory and fibrotic reactions in the
area around tumor tissue, while this was not observed in
patients receiving C-TACE.12 The results could explain why
the absolute value of neutrophils increased significantly in the
D-TACE group. With the end of drug release, this difference
disappeared at 3 months of follow-up. To further confirm the
continuous treatment effect of DEB, we further analyzed
the changes in liver indexes of the 2 groups of patients, and
the results showed that the bilirubin and aminotransferase

Table 4. Efficacy of the C-TACE and DEB-TACE Groups.

Statistical time

Groups

χ2/t PC-TACE (n= 148) DEB-TACE (n= 92)

Preoperative tumor size 4.38± 3.12 4.76± 2.52 −1.672 .646
1 month postoperative (N= 120) Complete remission (CR) 75 (50.7%) 46 (50.0%) 0.842 .839

Partial remission (PR) 49 (33.1%) 31 (33.7%)
Disease progression (PD) 15 (10.1%) 7 (7.6%)
Stable disease (SD) 9 (6.1%) 8 (8.7%)

3 months postoperative (N= 120) CR 65 (43.9%) 37 (40.2%) 4.618 .202
PR 26 (17.6%) 22 (23.9%)
PD 28 (18.9%) 9 (9.8%)
SD 29 (19.6%) 24 (26.1%)

6 months postoperative (N= 120) CR 64 (43.2%) 38 (41.3%) 8.955 .03
PR 18 (12.2%) 17 (18.5%)
PD 39 (26.4%) 11 (12.0%)
SD 27 (18.2%) 26 (28.3%)

Abbreviations: C-TACE, conventional transcatheter arterial chemoembolization; DEB-TACE, drug-eluting bead transcatheter arterial chemoembolization.

Table 5. Statistical Table for Analysis of Patient Survival Postoperatively.

Groups Mean Standard error

95% confidence interval

Median Standard errorLower limit Upper limit

Overall survival C-TACE 15.390 0.691 14.039 16.743 16.000 0.818
DEB-TACE 16.700 0.661 15.406 17.995 17.000 0.953
Total 15.957 0.480 15.016 16.898 16.000 0.500

Progression-free survival C-TACE 12.991 0.797 11.428 14.553 10.000 1.326
DEB-TACE 12.114 0.904 10.342 13.885 14.000 2.829
Total 12.663 0.600 11.487 13.840 12.000 1.460

Abbreviations: DEB-TACE, drug-eluting bead transcatheter arterial chemoembolization; C-TACE, conventional TACE.
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indexes of the 2 groups of patients were normal 1 month after
surgery. We speculated that this may be related to the routine
use of liver protective drugs for all patients after surgery.
Therefore, 3 months after surgery, the liver function of patients
in both groups was impaired to varying degrees, and the
D-TACE group was significantly higher than the C-TACE
group (P< .05).

In C-TACE, due to the lack of good stability of the mixture,
chemotherapeutic drugs can easily separate from the target
lesion and enter the blood circulation system,13 and cancer
cells may decompose and metabolize the iodinated oil in the
lesion, which is gradually cleared by phagocytosis of the mono-
nuclear–phagocytic system and blood flushing, whereas gelatin
sponge particles are biodegradable embolic materials, which are

generally absorbed by the organism after 2 weeks, and the
blocked vessels can recanalize. Drug-loaded microspheres are
a class of nondegradable embolic materials, which stably bind
to adriamycin through ionic bonds and slowly release the
drug in the bloodstream through an ion-exchange mechanism
to permanently embolize tumor supply arteries while synergisti-
cally causing tumor tissue necrosis in combination with chemo-
therapeutic drugs.14,15 Zhang et al16 reported that 1 mL of
drug-loaded microspheres loaded with 40-mg pirarubicin can
reach 200 µm from the microsphere and persist for at least 1
month, and Namur et al17 showed in a nontumor animal
model that although the half-life of adriamycin is only 35 to
48 h, 57% of its drug-loaded microspheres are retained after
binding to the initial load, and 11% of the initial loading dose

Figure 2. Analysis of patient survival postoperatively.
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after 3 months is retained, leading to persistent local tissue necrosis
and inflammatory response. At 6 months postoperatively, the
DEB-TACE group had significantly decreased bilirubin levels
compared with the C-TACE group, which was consistent with
the above mechanism of action of DEB-TACE, and the long-term
hepatoprotective properties may be more advantageous. The
overall incidence of postoperative adverse effects was 53.1% in
the C-TACE group, which was higher than that of the
DEB-TACE group at 34.0% (P= .007).

Although several studies have compared the efficacy of
DEB-TACE and C-TACE for unresectable hepatocellular carci-
noma, the results were quite different. Although Sacco et al18

and Ferrer et al19 found no statistically significant difference
between the two groups, Burrel et al20 showed complete,
partial, and overall remission rates of 16.2%, 59.6%, and
75.8% after treatment with DEB-TACE, respectively. In this
study, at 6 months postoperatively, the DEB-TACE group
had complete, partial, and overall remission rates of 41.3%,
18.5%, and 59.8%, respectively, and 28.3% of patients had
stable disease, and 12.0% had tumor progression. The
DEB-TACE group was slightly more effective than the
C-TACE group in terms of overall remission rate (59.8% vs
55.4%), proportion of patients with stable disease (28.3% vs
18.2%), and proportion of patients with tumor progression
(12% vs 26.4%). However, the overall and progression-free sur-
vival of the two groups were not significantly different.

This study presents some limitations. First, selection bias
and confounding factors may be present because this was a ret-
rospective study. Second, longer postoperative survival rates
and survival remain to be followed up further because of our
short follow-up period and the lack of more accurate indicators
for some patients who did not reach the survival endpoint.
Finally, confounding factors, such as errors in judging tumor
efficacy, may exist, and some patients may have died for
reasons other than tumor progression alone. We will continue
to perform subgroup analyses to address these situations.

Conclusion
In summary, based on our data, DEB-TACE may be slightly
better than C-TACE in terms of safety and efficacy in the treat-
ment of unresectable hepatocellular carcinoma. Our team will
also continue to conduct subgroup analysis to gather more
data to assist in guiding future clinical treatment.

Authors’ Notes
Long Hai and Shuaiwei Liu contributed equally to this work.

Data Availability
The datasets used and/or analyzed during the present study are avail-
able from the corresponding author on reasonable request.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Ethical Approval and Consent to Participate
This study was approved by the Medical Ethics Committee of the
General Hospital of Ningxia Medical University (approval number:
KYLL-2021-1069) and followed the principles of the Declaration of
Helsinki. Written informed consent was obtained from each patient.

Funding
The authors disclosed receipt of the following financial support for the
research, authorship, and/or publication of this article: This work was
supported by the Ningxia Natural Science Foundation, Ningxia Key
Research and Development Program, and Ningxia Natural Science
Foundation Key Project (Grant Nos. 2021AAC03364, 2022BEG02039,
and 2022AAC02065).

ORCID iD
Xia Luo https://orcid.org/0009-0003-0769-7103

References

1. Zheng R, Sun K, Zhang S, et al. Report of cancer epidemiology in
China, 2015. Chin J Oncol. 2019;41(1):19-28. doi:10.3760/cma.j.
issn.0253-3766.2019.01.005

2. Park JW, Chen M, Colombo M, et al. Global patterns of hepato-
cellular carcinoma management from diagnosis to death: the
BRIDGE study. Liver Int. 2015;35(9):2155-2166. doi:10.1111/
liv.12818

3. Zhou M, Wang H, Zeng X, et al. Mortality, morbidity, and risk
factors in China and its provinces, 1990-2017: a systematic
analysis for the global burden of disease study 2017. Lancet.
2019;394(10204):1145-1158. doi:10.1016/s0140-6736(19)30427-1

4. Piscaglia F, Ogasawara S. Patient selection for transarterial che-
moembolization in hepatocellular carcinoma: importance of
benefit/risk assessment. Liver Cancer. 2018;7(1):104-119. doi:10.
1159/000485471

5. China NHaHCotPsRo. Guidelines for diagnosis and treatment of
primary liver cancer in China (2019 edition). Chin J Hepatology.
2020;28(2):112-128.

6. von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC,
Vandenbroucke JP. The strengthening the reporting of observa-
tional studies in epidemiology (STROBE) statement: guidelines
for reporting observational studies. Ann Intern Med. 2007;
147(8):573-577. doi:10.7326/0003-4819-147-8-200710160-00010

7. China NHaHCotPsRo. Standardization for diagnosis and treatment
of hepatocellular carcinoma (2022 edition). Chin J Hepatology.
2022;30(4):367-388.

8. Interventionalists CPGCoCCo. Chinese clinical practice guide-
line for transcatheter arterial chemoembolization (TACE) of
hepatocellular carcinoma (2021 edition). Chin Med J. 2021;
101(24):1848-1862.

9. Wang H, Chen G, Gao H, Yi Z. Small diameter DEB-TACE for
liver cancer before liver transplantation. Chin J Hepatobiliary
Surg. 2020;26(11):805-808.

10. Wang H, Chen G, Gao H, Yi Z, Jiang W, Shen W. The value
of DEB-TACE in the preoperative application of hepatocellular
carcinoma liver transplantation beyond Milan criteria. Chin J
Hepatobiliary Surg. 2022;28(3):194-197.

8 Technology in Cancer Research & Treatment

https://orcid.org/0009-0003-0769-7103
https://orcid.org/0009-0003-0769-7103
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2019.01.005
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2019.01.005
http://dx.doi.org/10.3760/cma.j.issn.0253-3766.2019.01.005
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1111/liv.12818
http://dx.doi.org/10.1016/s0140-6736(19)30427-1
http://dx.doi.org/10.1016/s0140-6736(19)30427-1
http://dx.doi.org/10.1016/s0140-6736(19)30427-1
http://dx.doi.org/10.1159/000485471
http://dx.doi.org/10.1159/000485471
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010


11. Koyama Y, Brenner DA. Liver inflammation and fibrosis. J Clin
Invest. 2017;127(1):55-64. doi:10.1172/jci88881

12. Minici R, Siciliano MA, Ammendola M, et al. Prognostic role
of neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte
ratio (LMR), platelet-to-lymphocyte ratio (PLR) and lymphocyte-
to-C reactive protein ratio (LCR) in patients with hepatocellular
carcinoma (HCC) undergoing chemoembolizations (TACE) of
the liver: the unexplored corner linking tumor microenvironment,
biomarkers and interventional radiology. Cancers (Basel). 2023;
15(1):257.

13. Li M. Callispheres-TACE advances in clinical research about the
treatment of primary hepatocellular carcinoma. J Med Imaging.
2020;30(12):2313-2316.

14. Xing D, Xu A. Clinical application and advances in research on
microspheres in TACE for hepatocellular carcinoma. Chin J
Hepatobiliary Surg. 2011;17(12):1023-1026.

15. Zeeneldin AA, Salem SE, Tabashy RH, Ibrahim AA, Alieldin NH.
Transarterial chemoembolization for the treatment of hepatocellular
carcinoma: a single center experience including 221 patients. J Egypt
Natl Canc Inst. 2013;25(3):143-150. doi:10.1016/j.jnci.2013.05.003

16. Zhang S, Huang C, Li Z, et al. Comparison of pharmacokinetics
and drug release in tissues after transarterial chemoembolization

with doxorubicin using diverse lipiodol emulsions and CalliSpheres
beads in rabbit livers. Drug Delivery. 2017;24(1):1011-1017.
doi:10.1080/10717544.2017.1344336

17. Namur J, Wassef M, Millot JM, Lewis AL, Manfait M, Laurent A.
Drug-eluting beads for liver embolization: concentration of doxor-
ubicin in tissue and in beads in a pig model. J Vasc Interv Radiol.
2010;21(2):259-267. doi:10.1016/j.jvir.2009.10.026

18. Sacco R, Bargellini I, Bertini M, et al. Conventional versus
doxorubicin-eluting bead transarterial chemoembolization for
hepatocellular carcinoma. J Vasc Interv Radiol. 2011;22(11):
1545-1552. doi:10.1016/j.jvir.2011.07.002

19. Ferrer Puchol MD, la Parra C, Esteban E, et al. Comparison of
doxorubicin-eluting bead transarterial chemoembolization (DEB-
TACE) with conventional transarterial chemoembolization (TACE)
for the treatment of hepatocellular carcinoma. Radiologia. 2011;
53(3):246-253. Quimioembolización del hepatocarcinoma: partículas
cargadas frente a quimioembolización convencional. doi:10.1016/j.
rx.2010.07.010

20. BurrelM, ReigM, Forner A, et al Survival of patientswith hepatocellu-
lar carcinoma treated by transarterial chemoembolisation (TACE) using
drug eluting beads. Implications for clinical practice and trial design. J
Hepatol. 2012;56(6):1330-1335. doi:10.1016/j.jhep.2012.01.008

Hai et al 9

http://dx.doi.org/10.1172/jci88881
http://dx.doi.org/10.1016/j.jnci.2013.05.003
http://dx.doi.org/10.1080/10717544.2017.1344336
http://dx.doi.org/10.1016/j.jvir.2009.10.026
http://dx.doi.org/10.1016/j.jvir.2011.07.002
http://dx.doi.org/10.1016/j.rx.2010.07.010
http://dx.doi.org/10.1016/j.rx.2010.07.010
http://dx.doi.org/10.1016/j.jhep.2012.01.008

	 Introduction
	 Materials and Methods
	 Research Subject
	 Observation Indicators
	 Surgical Procedure
	 Efficacy Assessment and Follow-up
	 Statistical Processing

	 Results
	 Comparison of Preoperative Indicators Between the Two Groups
	 Evaluation of C-TACE and DEB-TACE Outcomes Using Liver Biochemical Parameters
	 Comparison of Adverse Reactions Between the Two Groups
	 Comparison of the Efficacy of the Two Groups
	 Survival Analysis

	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


