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rterial
chemoembolization (TACE) vs conventional TACE
in treating hepatocellular carcinoma patients with
multiple conventional TACE treatments history
A comparison of efficacy and safety
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Abstract
This study aimed to compare the efficacy and safety of drug-eluting bead transarterial chemoembolization (DEB-TACE) vs
conventional TACE (cTACE) in hepatocellular carcinoma (HCC) patients with multiple cTACE treatments history.
Eighty-one HCC patients with multiple cTACE treatments history who underwent DEB-TACE (N=42) and cTACE treatment (N=

39) were included in this retrospective cohort study and allocated to DEB-TACE and cTACE groups accordingly. Multiple cTACE
treatments history was defined as history of three or more cycles cTACE treatments. Then treatment responses were assessed
according to the criteria of modified Response Evaluation Criteria in Solid Tumors (mRECIST), and progression free survival (PFS), as
well as overall survival (OS), was calculated. In addition, adverse events and liver function related indexes were recorded.
Complete response (P= .167) was of no difference while objective response rate (ORR) (P= .003) was increased in DEB-TACE

group compared with cTACE group. Patients in DEB-TACE group presented with more favorable PFS (P= .028) and OS (P= .037)
compared with cTACE group. Further analysis revealed that DEB-TACE (vs cTACE) was an independent predictive factor for better
ORR (P= .001), PFS (P= .006) and OS (P= .001). The albumin (ALB) level at first month after treatment was elevated (P= .015) while
the other liver function indexes levels did not vary (all P> .05) in DEB-TACE group compared with cTACE group. The incidences of
pain (P= .327), fever (P= .171) and nausea/vomiting (P= .400) during hospitalization were similar between the 2 groups.
DEB-TACE is more efficient and equally tolerant compared with cTACE in HCC patients with multiple cTACE treatments history.

Abbreviations: AASLD = American Association for the Study of the Liver Diseases, ALB = albumin, ALP = alkaline phosphatase,
ALT = alanine aminotransferase, AST = aspartate aminotransferase, BCLC = Barcelona Clinic Liver Cancer, CSMs = CalliSpheres
microspheres, cTACE = conventional TACE, DCR = disease control rate, DEB-TACE = drug-eluting bead transarterial
chemoembolization, DSA = digital subtraction angiography, ECOG = Eastern Cooperative Oncology Group, EPO = ethiodized
poppyseed oil, HB = hepatitis B, HCC = hepatocellular carcinoma, mRECIST = modified Response Evaluation Criteria in Solid
Tumors, ORR = objective response rate, OS = overall survival, PD = progressive disease, PFS = progression free survival, PR =
partial response, PVA = Polyvinyl Alcohol, SD = stable disease, TACE = transarterial chemoembolization, TBA = total bile acid, TBIL
= total bilirubin, TP = total protein.
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1. Introduction

Hepatocellular carcinoma (HCC), accounts for approximately
70% to 90% of all primary liver cancers, is the sixth most
common and the third most fatal cancer worldwide.[1,2] HCC
patients have been suffering from poor prognosis with 5-year
survival being roughly 10% to 15% for decades despite the
progress in screening, diagnosis, and treatment, which is mainly
resulted from that most patients are already in the moderate or
advanced stage at diagnosis, whom can only receive palliative
treatments.[3,4] Among all the palliative therapies, transarterial
chemoembolization (TACE) is recommended as standard therapy
for inoperable HCC patients, however, as a disease requires long-
term and consistent treatment, HCC always need multiple cycles
of TACE treatments.[4,5] Moreover, as the most widely applied
TACE treatment, conventional TACE (cTACE) presents with a
problem of cTACE refractoriness in HCC patients, which is
defined as a deficient response after 2 or more cycles of TACE
(including cTACE) treatments.[6]
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In recent years, despite that cTACE discloses an anti-tumor
effect and survival benefits in HCC patients, the relatively high
incidence of systemic toxicity induced by the diffusion to
peripheral circulation of the chemotherapy drug loaded lipiodol,
has led to the introduction of drug-eluting bead TACE (DEB-
TACE).[7] DEB-TACE uses microspheres as drug carriers, which
substantially reduces the concentration of chemotherapeutic in
the systemic circulation of HCC patients and advances the drug
concentration in tumor tissue.[8] Nonetheless, whether DEB-
TACE is superior to cTACE in regard to efficacy and safety in
HCC patients remains to be controversial, for instance, a meta-
analysis reports that the treatment response rate and overall
survival (OS) rate are increased and common adverse event rate is
reduced in HCC patients receiving DEB-TACE compared with
patients receiving cTACE, while another meta-analysis demon-
strates that there is no difference of OS between the 2 TACE
treatments.[9,10] Considering that multiple cTACE treatments
history might affect the outcomes of followed repeated cTACE
operation due to potential cTACE refractoriness, we hypothe-
sized that DEB-TACE may improve the efficacy compared with
cTACE inHCCpatients withmultiple cTACE treatments history.
Thus, the aim of our study was to compare the efficacy and

safety of DEB-TACE vs cTACE in treating HCC patients with
multiple cTACE treatments history.

2. Methods

2.1. Patients

From Jan 2015 to Dec 2017, 81 HCC patients who underwent
the therapy of DEB-TACE or cTACE in Jining No.1 People’s
Hospital were included in this retrospective cohort study. The
inclusion criteria were as follows:
1.
 diagnosed as primary HCC confirmed by clinical and
pathological findings according to American Association for
the Study of the Liver Diseases (AASLD) guidelines;
2.
 received DEB-TACE or cTACE treatment after relapse;

3.
 with history of multiple cycles of cTACE treatments whichwas

defined as 3 or more cycles cTACE (for patients underwent
multiple times of TACE after 3 or more cycles cTACE, they
were included only once for the first time of TACE treatment
after three or more cycles cTACE);
4.
 medical records were complete.

Following patients were excluded:
1.
 patients with secondary liver cancer;

2.
 patients with DEB-TACE history;

3.
 patients who switched treatment from DEB-TACE to cTACE

within 6 months;

4.
 patients who lost follow up without any follow-up records.

Finally, 42 patients who underwent DEB-TACE therapy after 3
or more cycles of cTACE treatments were assigned to DEB-TACE
group, and 39 patients who continued to receive cTACE therapy
after 3 or more cycles of cTACE treatments were assigned to
cTACE group, accordingly. This studywas approved by the Ethics
Committee of Jining No.1 People’s Hospital. All the patients or
their legal guardian provided the written informed consents.

2.2. Baseline characteristics collection

Baseline characteristics of patients were obtained from electronic
medical records, which consisted of
2

1.
 demographic information including age and gender,

2.
 history of drink, hepatitis B (HB) and cirrhosis,

3.
 disease features including tumor location, tumor distribution,

largest nodule size, portal vein invasion, hepatic vein invasion,
extrahepatic disease, Eastern Cooperative Oncology Group
(ECOG) performance status, Child-pugh stage, and Barcelona
Clinic Liver Cancer (BCLC) stage,
4.
 history of treatments including cycles of previous cTACE,
surgery, chemotherapy, and radiofrequency ablation.

2.3. Treatment procedures of DEB-TACE and cTACE

CalliSpheres microspheres (CSMs) (Jiangsu Hengrui Medicine
Co., Ltd., Jiangsu Province, China) with diameters of 300 to
500mm were used as chemoembolization reagent carriers and
embolization agents in the DEB-TACE treatment; ethiodized
poppyseed oil (EPO) (Jiangsu Hengrui Medicine Co., Ltd.,
Jiangsu Province, China) as drug carriers and Polyvinyl Alcohol
(PVA) particles (Cook Medical LLC, Bloomington, IN) as
embolization agents were applied in cTACE treatment. Before the
DEB-TACE operation, the CSMs were loaded with pirarubicin
and mixed with contrast agent following the manufacturer’s
instructions. All DEB-TACE and cTACE procedures were
conducted in the digital subtraction angiography (DSA) room.
At the initiation of DEB-TACE or cTACE operation, the hepatic
angiographywas carried out to detect the tumor supplying vessels
under local anesthesia, then the microcatheter with diameter of
2.4F (Merit Maestro, Merit Medical System, Inc., UT) was
inserted into the tumor supplying vessel that was led by a
microwire. Subsequently, the mixture of preparative CSMs for
the DEB-TACE treatment or the mixture of EPO, PVA, and
pirarubicin for cTACE treatment was infused through the
microcatheter and stopped when the flow of contrast agent
stagnated. Five minutes after the embolization, the angiography
was performed again to detect whether there was incomplete
embolization or not. If there were remaining blushed nodules, the
embolization would be continued until no more blushed tumors
occurred. After completion of embolization, the microcatheter
was pulled out, and the wound was bandaged.

2.4. Assessments of response and survival

Treatment response was evaluated by enhanced CT or MRI
examination at first month after the operation of DEB-TACE or
cTACE. According to the criteria of modified Response
Evaluation Criteria in Solid Tumors (mRECIST), treatment
response was classified as follows:
1.
 complete response (CR): disappearance of any intratumoral
arterial enhancement in all target lesions;
2.
 partial response (PR): at least a 30% decrease in the sum of
diameters of viable (enhancement in the arterial phase) target
lesions;
3.
 stable disease (SD): any cases that did not qualify either PR or
progressive disease (PD);
4.
 PD: an increase of at least 20% in the sum of the diameters of
the viable (enhancing) target lesions.

Moreover, objective response rate (ORR) was defined as the
percentage of patients who achieved CR or PR. After DEB-TACE
or cTACE therapy, regular followupwasperformed. Patientswere
followed up until Sep 2018 with a median follow-up duration of
15.0 months (range: 6.0–34.0 months). For the assessment of



Table 1

HCC patients’ characteristics at baseline.

Characteristics
DEB-TACE group

(N=42)
cTACE group

(N=39) P value

Age (yr) 53.9±10.6 56.6±14.6 .343
Gender (n/%) .648
Male 37 (88.1) 33 (84.6)
Female 5 (11.9) 6 (15.4)

History of drink (n/%) 10 (23.8) 12 (30.8) .482
History of HB (n/%) 30 (71.4) 25 (64.1) .480
History of cirrhosis (n/%) 25 (59.5) 18 (46.2) .228
Tumor location (n/%) .506
Unilobar 25 (59.5) 26 (66.7)
Bilobar 17 (40.5) 13 (33.3)

Tumor distribution (n/%) .136
Unifocal 20 (47.6) 25 (64.1)
Multifocal 22 (52.4) 14 (35.9)

Largest nodule size (cm) 7.8±3.2 6.7±4.0 .167
Portal vein invasion (n/%) 11 (26.2) 6 (15.4) .233
Hepatic vein invasion (n/%) 3 (7.1) 0 (0.0) .089
Extrahepatic disease (n/%) 1 (2.4) 3 (7.7) .270
ECOG performance status (n/%) .411
0 10 (23.8) 5 (12.8)
1 24 (57.1) 24 (61.5)
2 8 (19.0) 10 (25.6)

Child-pugh stage (n/%) .847
A 36 (85.7) 34 (87.2)
B 6 (14.3) 5 (12.8)

BCLC stage (n/%) .345
A 5 (11.9) 8 (20.5)
B 22 (52.4) 22 (56.4)
C 14 (33.3) 7 (17.9)
D 1 (2.4) 2 (5.1)

Previous cTACE .246
3 cycles 25 (59.5) 28 (71.8)
≥4 cycles 17 (40.5) 11 (28.2)

History of other treatments
Surgery (n/%) 12 (28.6) 8 (20.5) .401
Chemotherapy (n/%) 1 (2.4) 1 (2.6) .958
Radiofrequency ablation (n/%) 5 (11.9) 2 (5.1) .278

Data were presented as mean± standard deviation or count (percentage). Comparison between 2
groups was determined by t test or Chi-square test. P value <.05 was considered significant.
BCLC=Barcelona Clinic Liver Cancer, cTACE= conventional transarterial chemo-embolization, DEB-
TACE=drug-eluting bead transarterial chemoembolization, ECOG=Eastern Cooperative Oncology
Group, HB=hepatitis b, HCC=hepatocellular carcinoma.
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survival, progression free survival (PFS) was calculated from the
date of the treatment to thedate of disease progressionordeath.OS
was calculated from the date of the treatment to the date of death.

2.5. Assessment of safety

Liver function indexes measured before and first month after
treatment and adverse events occurred during hospitalization
were used to assess safety of DEB-TACE and cTACE therapy.
Liver function indexes included albumin (ALB), total protein
(TP), total bilirubin (TBIL), total bile acid (TBA), alanine
aminotransferase (ALT), aspartate aminotransferase (AST) and
alkaline phosphatase (ALP), and the adverse events included
pain, fever, nausea or vomiting.

2.6. Statistical analysis

Statistical analysis was performed with the use of SPSS 22.0
statistical software (SPSS Inc, Chicago, USA), and figures were
made byGraphPad Prism 7.01 software (GraphPad Software Inc.,
San Diego, IL). Normal distributed continuous variable was
presented as mean value± standard deviation, skewed distributed
continuous variable was described as median (25th–75th), and
categorized variable was expressed as count (percentage).
Comparison between 2 groupswas determined by t test,Wilcoxon
rank sum test or Chi-square test. Survival analysis was performed
using Kaplan–Meier method and log-rank test. Univariate and
multivariate logistic regression analyses with Forward Stepwise
(Conditional) method were used to determine factors affecting
ORR; and univariate andmultivariate Cox’s proportional hazards
regression analyses with Forward Stepwise (Conditional LR)
method were applied to determine the prognostic factors of PFS
and OS. P value <.05 was considered significant.

3. Results

3.1. Baseline characteristics

No difference was discovered between DEB-TACE group and
cTACE group in all the baseline characteristics (Table 1). The
mean age was 53.9±10.6 years in DEB-TACE group and was
56.6±14.6 years in cTACE group (P= .343). The numbers of
males and females were 37 (88.1%) and 5 (11.9%) inDEB-TACE
group and were 33 (84.6%) and 6 (15.4%) in cTACE group
(P= .648). In addition, the mean largest nodule size in DEB-
TACE group and cTACE group were 7.8±3.2cm and 6.7±4.0
cm (P= .167), and there were 11 (26.2%) and 6 (15.4%) patients
with portal vein invasion in the 2 groups, respectively (P= .233).
The numbers of patients in BCLC A, B, C, and D stage were 5
(11.9%), 22 (52.4%), 14 (33.3%) and 1 (2.4%) in the DEB-
TACE group, and were 8 (20.5%), 22 (56.4%), 7 (17.9%) and 2
(5.1%) in the cTACE group (P= .345). Moreover, 25 (59.5%)
patients had 3 cycles of cTACE and 17 (40.5%) patients had ≥4
cycles of cTACE in DEB-TACE group, and the numbers of
patients with 3 cycles and ≥4 cycles of cTACE were 28 (71.8%)
and 11 (28.2%) in cTACE group (P= .246). The other baseline
characteristics of patients in the 2 groups were listed in Table 1.
3.2. Comparisons of treatment responses between the 2
groups

No difference of CR was found between DEB-TACE group
(14.3%) and cTACE group (5.1%) (P= .167), however, the ORR
3

was increased in DEB-TACE group (73.8%) than that in cTACE
group (41.0%) (P= .003) (Fig. 1).

3.3. Comparison of survival profile between the 2 groups

After treatment, patients in DEB-TACE group presented with
more favorable PFS compared with cTACE group (P= .028)
(Fig. 2A), and the mean values of PFS in DEB-TACE group and
cTACE group were 26.7 months (95%CI: 23.3–30.2) and 19.5
months (95%CI: 15.7–23.2), respectively. Similarly, the OS was
also better in DEB-TACE group than that in cTACE group
(P= .037) (Fig. 2B), and the mean values of OS in the 2 groups
were 29.8 months (95%CI: 26.9–32.6) and 23.0 months (95%
CI: 19.3–26.8), respectively.

3.4. Analysis of predictive factors for ORR

Univariate logistic regression model analysis revealed that DEB-
TACE (vs cTACE) was correlated with higher ORR (P= .003),
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Figure 1. Treatment responses between the 2 groups. CR did not vary while
ORR was increased in DEB-TACE group compared with cTACE group.
Comparison between 2 groups was determined by Chi-square test. P< .05
was considered significant. CR=complete response, cTACE=conventional
transarterial chemoembolization, DEB-TACE=drug-eluting bead transarterial
chemoembolization, ORR=objective response.

Table 2

Factors affecting ORR by logistic regression model analysis.

Logistic regression model

95% CI

Parameters P value OR Lower Higher

Univariate logistic regression
DEB-TACE vs cTACE .003 4.051 1.585 10.352
Age (≥60 years vs <60 years) .740 0.860 0.352 2.100
Gender (male vs female) .368 1.800 0.501 6.471
History of drink (yes vs no) .905 1.062 0.393 2.871
History of HB (yes vs no) .601 1.286 0.502 3.295
History of cirrhosis (yes vs no) .070 2.302 0.935 5.668
Tumor location (unilobar vs bilobar) .229 1.778 0.696 4.539
Tumor distribution (multifocal vs unifocal) .065 2.376 0.948 5.956
Largest nodule size (≥7cm vs <7 cm) .552 0.763 0.313 1.860
Portal vein invasion (yes vs no) .038 0.306 0.100 0.936
Hepatic vein invasion (yes vs no) .397 0.348 0.030 4.001
Extrahepatic disease (yes vs no) .205 0.225 0.022 2.260
ECOG performance status (2 vs 0/1) .067 0.366 0.125 1.075
Child-pugh stage (B vs A) .128 0.359 0.096 1.342
BCLC stage (C/D vs A/B) .017 0.300 0.111 0.810
Previous cTACE (≥ 4 cycles vs 3 cycles) .722 1.185 0.466 3.012
History of surgery (yes vs no) .404 0.649 0.235 1.792
History of chemotherapy (yes vs no) .817 0.717 0.043 11.888
History of radiofrequency ablation

(yes vs no)
.154 4.829 0.554 42.130

Multivariate logistic regression
DEB-TACE vs cTACE .001 6.469 2.123 19.709
BCLC stage (C/D vs A/B) .004 0.170 0.051 0.564

Data were presented as P value, OR (odds ratio) and 95% CI (confidence interval). Factors affecting
ORR were determined by univariate and multivariate logistic regression analyses using Forward
Stepwise (Conditional) method. P value <.05 was considered significant.
BCLC=Barcelona Clinic Liver Cancer, cTACE= conventional transarterial chemo-embolization, DEB-
TACE=drug-eluting bead transarterial chemoembolization, ECOG=Eastern Cooperative Oncology
Group, HB=hepatitis b, ORR=overall response rate.
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while portal vein invasion (vs no portal vein invasion) (P= .038)
and BCLC stage C/D (vs BCLC stage A/B) (P= .017) were
associated with worse ORR (Table 2). Afterward, all the factors
were included in the multivariate logistic regression model
analysis using Forward Stepwise (Conditional) method, which
disclosed that DEB-TACE (vs cTACE) (P= .001) was an
independent predictive factor for better ORR, while BCLC stage
C/D (vs BCLC stage A/B) (P= .004) was an independent factor for
predicting unfavorable ORR.
3.5. Analysis of predictive factors for survival

The univariate and multivariate Cox proportional hazards
regression model analyses were performed to evaluate the factors
affecting PFS, and the univariate Cox proportional hazards
regression model analysis revealed that DEB-TACE (vs cTACE)
(P= .034) associated with longer PFS, however, portal vein
invasion (vs no portal vein invasion) (P= .036) and BCLC stage
C/D (vs BCLC stage A/B) (P= .025) correlated with shorter PFS
(Table 3). Then the multivariate Cox proportional hazards
regression model analysis using Forward Stepwise (Conditional)
method displayed that DEB-TACE (vs cTACE) (P= .006) was an
Figure 2. PFS and OS between the 2 groups. The PFS (A) and OS (B) were both
curves and log-rank test were performed to evaluate the PFS and OS between the 2
chemoembolization, DEB-TACE=drug-eluting bead transarterial chemoemboliza
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independent predictive factor for better PFS, while, largest nodule
size ≥7cm (vs largest nodule size <7cm) (P= .041) and BCLC
stage C/D (vs BCLC stage A/B) (P= .028) were independent
pejorative factors for PFS. As for OS, the univariate Cox
proportional hazards regression model elucidated that DEB-
TACE (vs cTACE) (P= .045) was associated with more favorable
OS, while portal vein invasion (vs no portal vein invasion)
(P< .001) and BCLC stage C/D (vs BCLC stage A/B) (P< .001)
were correlated with unfavorable OS (Table 4). Furthermore, the
multivariate Cox proportional hazards regression model analysis
revealed that DEB-TACE (vs cTACE) (P= .001) was indepen-
more favorable in DEB-TACE group than those in cTACE group. Kaplan-Meier
groups. P< .05 was considered significant. cTACE=conventional transarterial

tion, OS=overall survival, PFS=progression free survival.



Table 3

Cox’s proportional hazards regression model analysis of factors affecting PFS.

Cox’s proportional hazards regression model

95% CI

Parameters P value HR Lower Higher

Univariate Cox’s regression
DEB-TACE vs cTACE .034 0.448 0.214 0.940
Age (≥60 years vs <60 years) .709 0.870 0.418 1.809
Gender (male vs female) .984 0.989 0.345 2.835
History of drink (yes vs no) .549 1.271 0.580 2.781
History of HB (yes vs no) .653 0.840 0.392 1.799
History of cirrhosis (yes vs no) .645 0.845 0.412 1.731
Tumor location (unilobar vs bilobar) .484 1.299 0.624 2.701
Tumor distribution (multifocal vs unifocal) .391 1.369 0.669 2.801
Largest nodule size (≥7cm vs <7 cm) .077 1.918 0.931 3.952
Portal vein invasion (yes vs no) .036 2.253 1.053 4.821
Hepatic vein invasion (yes vs no) .446 0.047 0.000 124.975
Extrahepatic disease (yes vs no) .649 0.629 0.086 4.632
ECOG performance status (2 vs 0/1) .568 1.266 0.563 2.848
Child-pugh stage (B vs A) .500 1.362 0.555 3.342
BCLC stage (C/D vs A/B) .025 2.287 1.107 4.726
Previous cTACE (≥ 4 cycles vs 3 cycles) .792 0.900 0.412 1.966
History of surgery (yes vs no) .242 0.563 0.215 1.475
History of chemotherapy (yes vs no) .740 1.402 0.190 10.318
History of radiofrequency ablation (yes vs no) .838 0.861 0.205 3.616

Multivariate Cox’s regression
DEB-TACE vs cTACE .006 0.335 0.154 0.727
Largest nodule size (≥7cm vs <7 cm) .041 2.207 1.032 4.718
BCLC stage (C/D vs A/B) .028 2.282 1.091 4.772

Data were presented as P value, HR (hazards ratio) and 95% CI (confidence interval). Factors affecting PFS were determined by univariate and multivariate Cox’s proportional hazards regression model analyses
using Forward Stepwise (Conditional) method. P value <.05 was considered significant.
BCLC=Barcelona Clinic Liver Cancer. cTACE= conventional transarterial chemo-embolization, DEB-TACE=drug-eluting bead transarterial chemoembolization, ECOG=Eastern Cooperative Oncology Group,
HB=hepatitis b, PFS=progression free survival.
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dently correlated with more prolonged OS, however, portal vein
invasion (vs no portal vein invasion) (P< .001) was indepen-
dently associated with shorter OS.
3.6. Comparison of liver function between the 2 groups

At baseline, the ALB (P= .977), TP (P= .985), TBIL (P= .138),
TBA (P= .410), ALT (P= .132), AST (P= .071) and ALP
(P= .213) levels were of no difference between DEB-TACE
group and cTACE group (Table 5). However, at the first month
after treatment, the ALB level (P= .015) was decreased in DEB-
TACE group compared with cTACE group, while the levels of TP
(P= .170), TBIL (P= .229), TBA (P= .168), ALT (P= .126), AST
(P= .060) and ALP (P= .103) levels were similar between the 2
groups.

3.7. Comparison of adverse events incidences between
the 2 groups

During hospitalization, no differencewas found in adverse events
incidences between the 2 groups (Table 6), and the numbers of
patients with pain were 15 (35.7%) and 10 (25.6%) in DEB-
TACE group and cTACE group, respectively (P= .3276). In
addition, 9 (21.4%) patients had fever in DEB-TACE group and
4 (10.3%) patients had fever in cTACE group (P= .171). And the
numbers of patients presented with nausea/vomiting were 7
(16.7%) and 4 (10.3%) in DEB-TACE group and cTACE group,
respectively (P= .400).
5

4. Discussion

In this study, we discovered that in HCC patients with multiple
cTACE treatments history:
1.
 the ORR was increased in DEB-TACE group compared with
cTACE group, and DEB-TACE independently correlated with
better ORR;
2.
 PFS andOSwere all more favorable in DEB-TACE group than
those in cTACE group, and DEB-TACE was independent
predictive factors for both better PFS and OS;
3.
 the ALB level was decreased in DEB-TACE group compared
with cTACE group, while no difference of AEs during
hospitalization was found between the 2 groups.

To our best knowledge, there are very few studies that aim at
comparing the efficacy of DEB-TACE and cTACE in HCC
patients with multiple cTACE treatments history, most of the
studies are conducted in total HCC patients other than cases with
history of multiple cTACE treatments. For instance, a retrospec-
tive cohort study illustrates that the disease control rate (DCR) is
higher in HCC patients treated by DEB-TACE compared with
patients treated by cTACE.[11] And another retrospective cohort
study reports that the ORR and DCR in HCC patients are both
increased in DEB-TACE group than those in cTACE group.[12]

Similar results are also observed in clinical trials, a randomized
controlled trial elucidates that the ORR andDCR are increased in
HCC patients treated by DEB-TACE than those in patients
receiving cTACE.[13] However, there is a retrospective cohort
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Table 4

Cox’s proportional hazards regression model analysis of factors
affecting OS.

Cox’s proportional hazards regression model

95% CI

Parameters P value HR Lower Higher

Univariate Cox’s regression
DEB-TACE vs cTACE .045 0.379 0.147 0.979
Age (≥60 years vs <60 years) .581 0.769 0.303 1.955
Gender (male vs female) .257 3.207 0.428 24.044
History of drink (yes vs no) .290 1.655 0.650 4.213
History of HB (yes vs no) .925 0.954 0.362 2.514
History of cirrhosis (yes vs no) .705 1.192 0.479 2.967
Tumor location (unilobar

vs bilobar)
.859 1.088 0.428 2.770

Tumor distribution (multifocal
vs unifocal)

.827 0.903 0.363 2.248

Largest nodule size (≥7cm
vs <7 cm)

.876 0.930 0.374 2.315

Portal vein invasion (yes vs no) <.001 7.384 2.958 18.431
Hepatic vein invasion (yes vs no) .561 0.047 0.000 1411.453
Extrahepatic disease (yes vs no) .147 2.973 0.681 12.969
ECOG performance status

(2 vs 0/1)
.051 2.535 0.995 6.455

Child-pugh stage (B vs A) .149 2.124 0.764 5.903
BCLC stage (C/D vs A/B) <.001 6.029 2.345 15.505
Previous cTACE (≥ 4 cycles

vs 3 cycles)
.191 0.479 0.159 1.443

History of surgery (yes vs no) .967 1.022 0.367 2.841
History of chemotherapy

(yes vs no)
.410 2.335 0.310 17.574

History of radiofrequency
ablation (yes vs no)

.705 0.677 0.090 5.090

Multivariate Cox’s regression
DEB-TACE vs cTACE .001 0.127 0.039 0.412
Portal vein invasion

(yes vs no)
<.001 17.641 5.809 53.569

Data were presented as P value, HR (hazards ratio) and 95% CI (confidence interval). Factors affecting
OS were determined by univariate and multivariate Cox’s proportional hazards regression model
analyses using Forward Stepwise (Conditional) method. P value <.05 was considered significant.
BCLC=Barcelona Clinic Liver Cancer, cTACE= conventional transarterial chemo-embolization, DEB-
TACE=drug-eluting bead transarterial chemoembolization, ECOG=Eastern Cooperative Oncology
Group, HB=hepatitis b, OS= overall survival.

Table 6

Adverse events occurred during hospitalization.

Parameters DEB-TACE group
(N=42)

cTACE group
(N=39) P value

Pain (n/%) 15 (35.7) 10 (25.6) .327
Fever (n/%) 9 (21.4) 4 (10.3) .171
Nausea/ vomiting (n/%) 7 (16.7) 4 (10.3) .400

Data were presented as count (percentage). Comparison between 2 groups was determined by Chi-
square test. P value <.05 was considered significant.
cTACE=conventional transarterial chemo-embolization, DEB-TACE=drug-eluting bead transarterial
chemoembolization.
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study elucidating that the DCR at 1month after treatment is of no
difference in HCC patients treated by DEB-TACE compared with
patients receiving cTACE.[14] In this study, we found that in
patients with history of multiple cTACE treatments, patients
Table 5

Liver function indexes before and after treatment.

Baseline

Parameters DEB-TACE group cTACE group P v

ALB (g/L) 38.3 (34.1–40.7) 37.4 (34.3–42.8) .9
TP (g/L) 66.9 (64.9–71.6) 68.0 (63.5–72.2) .9
TBIL (mmol/L) 16.6 (11.9–23.4) 12.9 (9.1–21.5) .1
TBA (I/L) 9.7 (4.5–24.9) 9.5 (4.4–18.6) .4
ALT (m/L) 31.1 (23.0–39.0) 23.8 (17.6–37.0) .1
AST (m/L) 40.5 (33.0–67.1) 34.1 (24.1–63.0) .0
ALP (m/L) 121.0 (87.0–169.2) 89.0 (74.8–147.0) .2

Data were presented as median (25th–75th quantiles). Comparison between 2 groups was determined
ALB= albumin, ALP= alkaline phosphatase, ALT=alanine aminotransferase, AST= aspartate aminotr
transarterial chemoembolization, TBA= total bile acid, TBIL= total bilirubin, TP= total protein.
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achieved better ORR after DEB-TACE treatment compared with
patients treated by cTACE, which may be resulted from that:
1.
alu

77
85
38
10
32
71
13

by
ansf
the drug-eluting beads that were used in DEB-TACE
procedure reduced the drug diffusion to the peripheral system
and increased the local drug concentration, which enhanced
the anti-tumor effect of the chemotherapeutic;[15]
2.
 the HCC patients with multiple cTACE treatments history
may develop cTACE refractoriness, which largely contributed
to the reduced treatment response in HCC patients with
multiple cTACE treatments history who were treated by
cTACE compared with patients treated by DEB-TACE.

Prolonging survival is the primary objective in the management
of HCC patients who cannot receive curative therapies.
However, in HCC patients with multiple cTACE treatments
history, the existence of cTACE refractoriness has led to question
about the survival benefit of continuing cTACE treatment in
HCC patients.[16–18,15–17] Studies that compare the survival
profile in total HCC patients other than cases with history of
multiple cTACE treatments treated by DEB-TACE and cTACE
reveal rather controversial results. For example, a retrospective
cohort study elucidates that the OS rate is higher in HCC patients
who are treated with DEB-TACE compared with patients treated
by cTACE.[12] However, a retrospective case-control study
reveals that no difference of the median survival of HCC patients
is found between DEB-TACE group and cTACE group.[19] No
study has been done to compare the survival benefit between
DEB-TACE and cTACE in HCC patients with multiple cTACE
treatments history. In our study, we found that the PFS and OS
were both more prolonged in DEB-TACE group compared with
cTACE group, which could be explained by that the multiple
cTACE treatments history might induce cTACE refractoriness in
HCC patients and lead to a worse ORR, which subsequently
First month after treatment

e DEB-TACE group cTACE group P value

34.4 (32.7–38.0) 39.2 (36.0–41.7) .015
69.9 (65.2–71.5) 71.7 (65.6–75.3) .170
19.0 (11.8–23.3) 15.7 (12.7–20.6) .229
10.2 (6.4–26.1) 8.3 (3.1–31.2) .168
32.7 (25.0–41.0) 26.0 (18.0–34.3) .126
47.5 (32.6–85.9) 32.5 (25.6–46.3) .060
112.5 (94.0–115.3) 91.5 (79.2–119.3) .103

Wilcoxon rank sum test. P value <.05 was considered significant.
erase, cTACE= conventional transarterial chemo-embolization, DEB-TACE=drug-eluting bead
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resulted in a worse survival in patients treated by cTACE
compared with patients treated by DEB-TACE in our study.
In addition, we also compared the safety profile, which

included the liver function indexes levels and incidences of
adverse events. A previous retrospective cohort study elucidates
that the ALT, AST, and TBIL levels are decreased in normal
HCC patients treated by DEB-TACE compared with patients
treated by cTACE.[11] And in another cohort study with large
sample size, the liver function assessed by Child-pugh stage
display no difference in HCC patients treated by DEB-TACE
and patients treated with cTACE.[20] In this study, the results of
liver function indexes levels showed that in HCC patients with
multiple cTACE treatments history, at the first month after
treatment, only the level of ALB was reduced in patients treated
by DEB-TACE compared with patients treated by cTACE, the
other liver function indexes levels were of no difference. The
decreased ALB level in DEB-TACE group in our study might
derive from that:
1.
 although no significance was observed, the proportions of
patients with HB, cirrhosis and history of surgery were
numerically higher in DEB-TACE group compared with
cTACE group, and due to that chronic liver disease and
hepatic resection are demonstrated to be factors that could
reduce the ALB level, therefore the patients in DEB-TACE
group might have less preserved liver function to produce
ALB, which finally led to the decrease of ALB level compared
with patients treated by cTACE after treatment;[21,22]
2.
 HCC patients might be more tolerant of the cTACE procedure
than the DEB-TACE procedure after multiple previous cTACE
treatments. As for the adverse events, chemoembolization
syndrome is the most frequent adverse event in HCC patients
receiving TACE treatments, including pain, fever nausea, and
vomiting that are induced by embolization and tumor tissue
necrosis. The studies conducted on normal HCC patients
mostly reveal less adverse events in patients treated by DEB-
TACE compared with patients treated with cTACE. For
example, a retrospective cohort study elucidates that the
complication rate in HCC patients is decreased in DEB-TACE
group than that in cTACE group.[23] A randomized controlled
trial reports that in HCC patients receive cTACE the post
procedural pain is more frequent and severe compared with
patients treated by DEB-TACE.[24] In our study, the incidences
of pain, fever, and nausea/vomiting during hospitalization
were of no difference between DEB-TACE group and cTACE
group, which indicated that DEB-TACE and cTACE are
equally tolerant in treating HCC patients with multiple
cTACE treatments history.

There were still several limitations to this study:
1.
 this was a single-center retrospective cohort study, patients
were mainly from East China, which might cause selection
bias;
2.
 the sample size in our study was relatively small, which might
reduce the statistical power;
3.
 the follow-up time was rather short to observe the survival
profile of patients, which should be prolonged in the future
study;
4.
 as a retrospective cohort study, there might exist confounding
factors in our study, therefore a randomized controlled trial is
needed in the future.
7

5. Conclusion

In conclusion, DEB-TACE is more efficient and equally tolerant
compared with cTACE in HCC patients with multiple cTACE
treatments history.
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