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Summary

Purpose: To compare the efficacy and safety between drug-
eluting bead (DEB) transarterial chemoembolization (TACE) 
with CalliSpheres® microspheres (CSM) and conventional 
TACE (cTACE) in hepatocellular carcinoma (HCC) patients, 
and to explore the predictive factors for treatment response 
and survival.  

Methods: 89 HCC patients receiving DEB-TACE with CSM 
or cTACE were consecutively recruited in this cohort study. 
Treatment response was assessed at month 1 (M1)/M3/M6. 
Progression free survival (PFS) and overall survival (OS) 
were calculated. Liver function indexes were measured at 
M1 and adverse events occurred during operation and hos-
pitalization were recorded. 

Results: Higher complete response (CR) rate and objective 
response rate (ORR) at M1/M3 in DEB-TACE group were 
found compared to cTACE group, and no difference of PFS 
and OS was noted between the two groups. Multivariate 

analysis of ORR, DFS and OS disclosed that multifocal dis-
ease, ALT≥1upper limit of normal (ULN) and ALP≥1ULN 
independently predicted lower ORR, while bilobar tumor lo-
cation and abnormal CA19.9 level were independent predic-
tive factors for unfavorable PFS. As for liver function, there 
was no difference of all liver function indexes changes (M1-
M0) between the two groups. Moreover, DEB-TACE group 
displayed more frequent pain during treatment, and more 
frequent pain and fever during hospitalization compared to 
cTACE group. 

Conclusions: The short-term CR and ORR of DEB-TACE 
treatment with CSM are better, while OS, DFS and safety 
were equivalent compared to cTACE in treating HCC pa-
tients.

Key words: CalliSpheres® microspheres, drug-eluting bead, 
efficacy, hepatocellular carcinoma, safety, transarterial 
chemoembolization

Introduction

 As the most frequent primary liver cancer, 
hepatocellular carcinoma (HCC) ranks as sixth most 
common cancer and the third leading cause of can-
cer-related death worldwide [1]. For the treatment 
of early-stage HCC, 3 types of treatments, including 
resection, liver transplantation and percutaneous 
ablation are potentially curative therapies [2-4]. Al-

though cancer surveillance program increases the 
detection rate of early-stage HCC, the majority of 
HCC patients (exceeding 80%) are still diagnosed 
in intermediate or advanced stage, which excludes 
them from receiving curative treatments [2-5]. Ac-
cording to Barcelona Clinic Liver Cancer (BCLC) 
staging system guideline, transarterial chemoem-
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bolization (TACE) is the first-line treatment for HCC 
patients in intermediate stage, and TACE has recent-
ly been applied as bridge therapy to liver resection 
or transplantation in early-stage HCC as well [6-13]. 
 TACE is a locoregional treatment that is uti-
lized most commonly in unresectable HCC patients. 
The principle for conventional TACE (cTACE) is that 
carriers, such as lipiodol and ethiodized poppy-
seed oil (EPO), transport chemotherapeutic agents 
to targeted tumor and then the tumor supplying 
vessels are blocked by injecting vascular embolic 
agents, which would result in cytotoxic effect and 
ischemia [14,15]. To date, a large number of stud-
ies illuminate that cTACE treatment has relatively 
high systemic release of chemotherapeutic agents, 
contributing to systemic side effects in HCC pa-
tients [16-18]. To avoid the shortcomings of cTACE, 
drug-eluting bead transarterial chemoembolization 
(DEB-TACE) has been developed, which uses mi-
crospheres loaded with chemotherapeutic agents 
instead as drug carriers, meanwhile, microspheres 
also serve as embolic agents. As a result, DEB-TA-
CE is considered to minimize systemic exposure 
of chemotherapeutic agents and maximize the 
chemotherapeutic agent concentration in the tu-
mor region in comparison to cTACE [17,19-23]. So 
far, several drug-eluting bead (DEB) products are 
available for clinical use, including CalliSpheres® 
microspheres (CSM), DC Beads®, HepaSphere Mi-
crospheres® and superadsorbent microspheres 
(SAP) [24]. As the first DEB product in China, CSM 
possesses many good features like other DEBs, 
such as qualified biocompatibility, adequate phys-
icochemical stability and advantages in drug load-
ing and release [25,26]. However, there are limited 
studies evaluating the clinical efficacy and safety 
of DEB-TACE with CSM in treating HCC patients. 
Therefore, the aim of this study was to compare the 
efficacy and safety between DEB-TACE with CSM 
and cTACE in HCC patients, and to explore their 
predictive factors for treatment response and sur-
vival profiles.

Methods 

Patients

 From 2016/2/1 to 2017/8/28, 89 HCC patients about 
to receive DEB-TACE or cTACE therapy in the Affiliated 
Tumor Hospital of Guangxi Medical University were con-
secutively recruited in this retrospective cohort study. 
The inclusion criteria were as follows: (1) primary HCC 
confirmed by clinical and pathological examinations ac-
cording to the European Association for the Study of the 
Liver (EASL) criteria; (2) age above 18 years; (3) about to 
receive DEB-TACE or cTACE treatment; (4) life expectan-
cy was more than 12 months; (5) able to be followed up 
regularly. Patients were excluded if they had the follow-

ing conditions: (1) contraindications to TACE or anthra-
cyclines; (2) undergoing thrombolysis or anticoagulant 
therapy; (3) history of hematological malignancies; (4) 
renal failure, congestive heart failure, recent myocardial 
infarction or uncontrolled arrhythmias; (5) active infec-
tion (hepatitis infection could be accepted); (6) during 
gestation or lactation period or planned to be pregnant. 
All patients receiving DEB-TACE or cTACE treatment 
were assigned to DEB-TACE group (n=42) or cTACE 
group (n=47). This study protocol was approved by Ethics 
Committee of the Affiliated Tumor Hospital of Guangxi 
Medical University, and the study was performed ac-
cording to the Declaration of Helsinki. All patients 
provided written informed consents before enrollment.

Characteristics of patients at baseline (M0)

 Comprehensive baseline characteristics of patients 
were collected after clinicopathological examinations 
and biochemical tests, which included demographic 
features, medical history and clinical characteristics, 
biochemical indexes and previous treatments, and the 
details were as follows: (1) demographic features: age, 
gender; (2) medical history and clinical characteristics: 
history of hepatitis B (HB), history of hepatitis C (HC), 
history of drink, history of cirrhosis, tumor location, tu-
mor distribution, largest nodule size, portal vein inva-
sion, hepatic vein invasion, Eastern Cooperative Oncol-
ogy Group (ECOG) performance status, Child-Pugh stage 
and Barcelona Clinic Liver Cancer (BCLC) stage; (3) blood 
routine indexes: white blood cell (WBC), red blood cell 
(RBC), absolute neutrophil count (ANC), haemoglobin 
(Hb) and platelet (PLT); (4) liver function indexes: albu-
min (ALB), total protein (TP), total bilirubin (TBIL), total 
bile acid (TBA), alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST) and alkaline phosphatase 
(ALP); (5) renal function indexes: blood creatinine (BCr) 
and blood urea nitrogen (BUN); (6) tumor markers: alpha 
fetoprotein (AFP), carcinoembryonic antigen (CEA) and 
carbohydrate antigen19.9 (CA19.9); (7) previous treat-
ments: cTACE, surgery, systemic chemotherapy, radiof-
requency ablation and targeted therapy.

Procedures 

1. Pretreatments: before DEB-TACE or cTACE treatment, 
antiemetic treatment using tropisetron (Chia Tai 
Tianqing Pharmaceutical Group Co., Ltd., Shandong 
Province, China), analgesic treatment using dezocine 
(Yangtze River Pharmaceutical Group, Jiangsu Prov-
ince, China) and anti-infection treatments were given 
to patients.

2. Drug loading process of DEB-TACE: the CSM (Jiangsu 
Hengrui Medicine Co., Ltd., Jiangsu Province, China) 
with diameters of 100-300 μm was used as carrier for 
chemotherapeutics and embolization agents in the 
DEB-TACE procedures. The CSM was loaded with pi-
rarubicin (60-80 mg) (Shenzhen Main Luck Pharma-
ceuticals Inc., Guangdong Province, China) using the 
following methods: the CSM and normal saline were 
extracted by a 20 mL syringe and were erectly placed 
at room temperature (RT) for 1-2 min until the CSM 
was totally precipitated, then the chemoembolization
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reagent which was dissolved into a 20 mg/mL solu-
tion was mixed with the CSM, and the mixture was 
shaken gently every 5 min within 15 min until the 
CSM was totally loaded with the chemoembolization 
reagent. Subsequently, the high concentration con-
trast agent was added into the mixture as 1:1, 1:1.1 
or 1:1.2 ratio, and then the mixture was kept still for 
5 min for further use. 

3. DEB-TACE operation: all DEB-TACE procedures were 
performed in the digital subtraction angiography 
(DSA) room and before DEB-TACE, the targeted tu-
mor was assessed by triphasic computerized tomog-
raphy (CT) or magnetic resonance imaging (MRI) 
according to the Milan criteria [27,28]. DEB-TACE 
procedures were performed as follows: the hepatic 
angiography was performed to detect the tumor sup-
plying vessels using segment or subsegment super 
selective catheterization; right after the tumor sup-
plying vessels were selected, the femoral artery was 
punctured using the Seldinger technique, and the mi-
crocatheter with a diameter of 2.7F (Merit Maestro, 
Merit Medical System, Inc., Utah, USA) was used for 
catheterization. Afterwards, the CSMs were injected 
through the microcatheter by pulse injection, and the 
embolization ended as soon as the flow of contrast 
agent stagnated. After the embolization, the micro-
catheter was pulled out, and the wound was pressed 
for hemostasis and bandaged. In addition, for the pa-
tients with massive HCC, DEB-TACE was performed 
multiple times.

4. cTACE operation: cTACE procedures were also per-
formed in the DSA room. Firstly, the hepatic angi-
ography was performed to detect the tumor supply-
ing vessel using the same methods as the ones used 
in DEB-TACE procedures. Secondly, once the tumor 
supplying vessel was identified, the percutaneous 
femoral artery was punctured using the Seldinger 
technique. Thirdly, a 2.7F microcatheter was subse-
quently used for catheterization, and the chemother-
apy drug solution (pirarubicin 60-80 mg, 20 mg/mL), 
normal lipiodol or ethiodized poppyseed oil (EPO) 
(Jiangsu Hengrui Medicine Co., Ltd., Jiangsu Prov-
ince, China) as drug carriers and blank CSMs (Jiangsu 
Hengrui Medicine Co., Ltd., Jiangsu Province, China) 
with diameters of 100-300μm, 300-500μm or 500-
700μm as embolization agents were injected into the 
tumor supplying vessel. Finally, the embolization 
was stopped when the flow of infusion became stag-
nated. In addition, the angiography was performed 
for another time to ensure the normal lipiodol, EPO 
or blank CSMs were deposited and to detect if there 
was incomplete embolization. 

5. Posttreatments: all patients were told to lie on one 
side and extend the punctured leg for 6-12 h after 
embolization. Patients with postoperative nausea and 
vomiting were treated by tropisetron (IV), and anal-
gesic treatment was given to patients using pethi-
dine, dexamethasone or lidocaine. In addition, the 
liver protection treatments using Magnesium isogly-
cyrrhizinate, glutathione and polyene phosphatidyl 
choline were also given to patients.

Assessments after treatment

 Clinical examinations such as enhanced CT or MRI 
scanning were performed at month 1 (M1), M3 or M6 af-
ter treatment to assess the treatment response, and liver 
function indexes including ALT, AST, ALP, TBIL, ALB, TP 
and TBA were measured at M1 after treatment to evalu-
ate the biochemical toxicity. In addition, adverse events 
which occurred during the operation and hospitalization 
were recorded. Pain grade was evaluated using Numeric 
rating scale (NRS), which was a 10-point numeric scale, 
with 0 representing “no pain”, 1-3 “mild pain”, 4-6 “mod-
erate pain”, 7-9 “severe pain” and 10 “unbearable pain”.

Definitions

 According to the modified Response Evaluation Cri-
teria in Solid Tumors (mRECIST), the response criteria 
included complete response (CR), partial response (PR), 
stable disease (SD) and progressive disease (PD), and 
the detailed definitions were as follows: (1) CR: no exist-
ence of arterial enhancement of target tumors; (2) PR: at 
least a 30% decrease in the sum of the diameters of tar-
get tumors (contrast enhancing); (3) SD: any cases that 
did not qualify for either PR or PD; (4) PD: the increase 
in the sum of diameters of target tumors (with arterial 
enhancement) ≥20% or occurrence of new tumors. In 
addition, objective response rate (ORR) was defined as 
the percentage of patients who achieved CR or PR, and 
disease control rate (DCR) was defined as the percentage 
of patients who achieved CR, PR or SD.

Survival assessment 

 Progression free survival (PFS) and overall surviv-
al (OS) were calculated for survival assessment, which 
were defined as follows: (1) PFS: the duration from the 
time of treatment to the time of disease progression; (2) 
OS: the duration from the time of treatment to the time 
of patient’s death from any cause.

Follow up 

 Patients were followed up by phone calls or hos-
pitalization, the median follow-up duration was 9.9 
months (range 1.8-24.5), and the last follow-up date was 
2018/4/21. Finally, patients with at least one response 
assessment after DEB-TACE or cTACE treatment were 
included in the final analysis, while patients were ex-
cluded from final analysis if they (1) switched to cTACE 
treatment due to lack of efficacy within the duration of 
treatment response assessment of DEB-TACE therapy, 
(2) received DEB-TACE treatment because of lacking 
efficacy within the duration of treatment response as-
sessment of cTACE therapy, (3) lost to follow-up with-
out any response assessment, (4) withdrew the informed 
consents.

Statistics

 SPSS 21.0 statistical software (SPSS Inc., Chicago, 
USA) and Graphpad Prism 6.01 software (GraphPad 
Software Inc., San Diego, USA) were used for statistical 
analyses and chart making. Categorical variables were 
expressed as count (percentage), and the comparison
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Characteristics DEB-TACE group (n=42) cTACE group (n=47) p value

Age (years), mean±SD 52.9 ± 11.8 51.9 ± 13.1 0.703

Gender (male/female) 37/5 44/3 0.363

History of drinking, n (%) 16 (38.1) 13 (27.7) 0.294

History of HBV, n (%) 36 (85.7) 38 (80.9) 0.541

History of HCV, n (%) 1 (2.4) 0 (0.0) 0.287

History of cirrhosis, n (%) 21 (50.0) 31 (60.0) 0.127

Tumor location, n (%) 0.183

Unilobar 29 (69.0) 26 (55.3)

Bilobar 13 (31.0) 21 (44.7)

Tumor distribution, n (%) 0.034
Unifocal 29 (69.0) 22 (46.8)

Multifocal 13 (31.0) 25 (53.2)

Largest nodule size (cm), median (range) 12.2 (7.9-15.3) 8.1 (4.1-12.2) 0.005
Portal vein invasion, n (%) 22 (52.4) 17 (36.2) 0.124

Hepatic vein invasion, n (%) 17 (40.5) 17 (36.2) 0.676

ECOG performance status, n (%) 0.168

0 9 (21.4) 4 (8.5)

1 32 (76.2) 43 (91.5)

2 1 (2.4) 0 (0.0)

Child-Pugh stage, n (%) 0.032
A 25 (59.5) 38 (80.9)

B 16 (38.1) 8 (17.0)

C 1 (2.4) 1 (2.1)

BCLC stage, n (%) 0.696

A 5 (19.1) 9 (11.9)

B 9 (23.4) 11 (21.4)

C 22 (36.2) 17 (52.4)

D 6 (21.3) 10 (14.3)

Blood routine tests, median (range)

WBC (×109 cell/L) 6.0 (4.5-7.8) 6.2 (5.0-7.6) 0.694

RBC (×1012 cell/L) 4.3 (3.6-4.9) 4.6 (4.2-5.0) 0.068

ANC (%) 62.1 (51.4-72.9) 60.7 (54.6-65.5) 0.444

Hb (g/L), median (range) 130.0 (110.0-140.0) 135.0 (120.0-145.3) 0.360

PLT (×109 cell/L), median (range) 198.0 (119.0-298.0) 183.0 (131.0-26.28) 0.319

Liver function

ALB (g/L) 34.2 (31.2-38.0) 36.5 (32.5-39.5) 0.051

ALB ≥1ULN, n (%) 0 (0.0) 1 (2.1) 0.342

TP (g/L) 65.9 (63.2-71.5) 67.0 (61.7-71.7) 0.535

TP ≥1ULN, n (%) 3 (7.1) 3 (6.4) 0.887

TBIL (μmol/L) 21.4 (15.5-27.8) 14.8 (10.4-20.2) 0.003
TBIL ≥1ULN, n (%) 23 (54.8) 15 (31.9) 0.002
TBA (I/L) 14.8 (5.0-25.4) 8.2 (5.1-29.7) 0.602

TBA ≥1ULN, n (%) 25 (59.5) 23 (48.9) 0.317

ALT (μ/L) 43.5 (27.0-72.0) 38.0 (21.0-56.0) 0.218

ALT ≥1ULN, n (%) 22 (52.4) 20 (42.6) 0.354

AST (μ/L) 65.5 (41.0-92.3) 47.0 (37.0-91.0) 0.105

AST ≥1ULN, n (%) 33 (78.6) 30 (63.8) 0.127

ALP (μ/L) 145.5 (106.0-178.0) 125.0 (86.0-163.0) 0.072

ALP ≥1ULN, n (%) 25 (59.5) 21 (44.7) 0.162

Targeted therapy, n (%) 1 (2.4) 1 (2.1) 0.936
Continued on the next page

Table 1. Patient baseline characteristics
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between two groups was determined by Chi-square test; 
normally distributed continuous variables were present-
ed as mean value ± standard deviation, and the com-
parison between two groups was determined by t-test; 
skewed distributed continuous variables were described 
as median (25th-75th quantiles), and the comparison be-
tween two groups was determined by Wilcoxon rank sum 
test. Factors affecting ORR were determined by univari-
ate and multivariate logistic regression analysis, and the 
multivariate logistic regression analysis was performed 
using the Forward Stepwise (Conditional) method. PFS 
and OS were analyzed using the Kaplan–Meier method 
and Log-rank test. Univariate Cox’s proportional hazards 
regression analyses were performed to determine the 
prognostic factors of PFS and OS, and multivariate Cox’s 
proportional hazards regression analyses were further 
performed to determine the independent prognostic fac-
tors of PFS and OS with the use of Forward Stepwise 

(Conditional LR) method. P value <0.05 was considered 
statistically significant.

Results

Baseline characteristics 

 The mean age was 52.9 ± 11.8 years in the 
DEB-TACE group (n=42) and 51.9 ± 13.1 years in 
the cTACE group (n=47) (p=0.703), and there were 
37 males and 5 females in the DEB-TACE group, 
and 44 males as well as 3 females in the cTACE 
group (p=0.363). As for tumor features, DEB-TACE 
group exhibited more patients with unifocal tumor 
distribution (p=0.034), larger mean largest nodule 
size (p=0.005), more patients in B/C stage (p=0.032) 
compared to cTACE group, while no difference of 

Characteristics DEB-TACE group (n=42) cTACE group (n=47) p value

Kidney function

BCr (μmol/L) 72.5 (62.0-85.3) 75.5 (64.8-84.5) 0.472

BUN (mmol/L) 4.3 (3.7-5.3) 4.7 (3.9-5.7) 0.347

Tumor markers

AFP (μg/L) 420.3 (20.6-1000.0) 164.1 (10.4-1000.0) 0.130

CEA (μg/L) 1.3 (0.6-1.9) 1.9 (1.0-2.7) 0.022
CA19.9 (ku/L) 25.1 (14.3-32.4) 21.0 (13.2-33.6) 0.738

Previous treatments

cTACE, n (%) 11 (26.2) 9 (19.1) 0.427

Surgery, n (%) 4 (9.5) 13 (27.7) 0.030
Systemic chemotherapy, n (%) 1 (2.4) 0 (0.0) 0.287

Radiofrequency ablation, n (%) 4 (9.5) 3 (6.4) 0.583

Targeted therapy, n (%) 1 (2.4) 1 (2.1) 0.936
Data are presented as mean ± standard deviation, median (25th-75th quantiles) or percents (%). Comparison between 2 groups was determined 
by t-test, Wilcoxon rank sum test or Chi-square test. P value <0.05 was considered significant, and the significant results are shown in 
boldface. HCC: hepatocellular carcinoma, DEB-TACE: drug-eluting bead transarterial chemoembolization, cTACE: conventional transarterial 
chemoembolization, HBV: hepatitis B virus, HCV: hepatitis C virus, ECOG: Eastern Cooperative Oncology Group, BCLC: Barcelona Clinic Liver 
Cancer, WBC: white blood cells, RBC: red blood cells, ANC: absolute neutrophil count, Hb: hemoglobin, PLT: platelets, ULN: upper limit of 
normal, ALB: albumin, TP: total protein, TBIL: total bilirubin, TBA: total bile acid, ALT: alanine aminotransferase, AST: aspartate aminotrans-
ferase, ALP: alkaline phosphatase, BCr: blood creatinine, BUN: blood urea nitrogen, AFP: alpha fetoprotein, CEA: carcinoembryonic antigen, 
CA19.9: carbohydrate antigen19.9.

Figure 1. Difference of CR rate, ORR and DCR between DEB-TACE group and cTACE group at M1, M3 and M6. Higher 
CR rate (A) and ORR (B) at M1/M3 were present in DEB-TACE group compared to cTACE group and no difference was 
discovered at M6, while there was no difference of DCR (C) at M1/M3/M6 between the two groups. Chi-square test was 
used to compare the difference of CR rate, ORR and DCR between the two groups. P value <0.05 was considered sig-
nificant. CR: complete response; ORR: objective response rate; DCR: disease control rate; DEB-TACE: drug-eluting bead 
transarterial chemoembolization; cTACE: transarterial chemoembolization; M: month.
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ECOG PS (p=0.168) and BCLC stage (p=0.696) was 
noted between the two groups. As for liver func-
tion, higher TBIL level (p=0.003) and more patient 
with TBIL ≥1ULN (p=0.002) were present in DEB-
TACE group compared to cTACE group. Concern-
ing tumor markers, the CEA level was decreased 
in DEB-TACE group compared to cTACE group 
(p=0.022). Additionally, less patients were operated 
in the DEB-TACE group compared to cTACE group 
(p=0.030). Other detailed baseline characteristics 
were shown in Table 1. 

Comparison of treatment response rate between DEB-
TACE group and cTACE group 

 Compared to cTACE group, CR (M1, p=0.026; 
M3, p=0.029) and ORR (M1, p=0.021; M3, p=0.026) 
were increased in the DEB-TACE group at M1/M3, 
whereas no difference in CR (p=0.422) or ORR at 
M6 (p=0.350) was seen between the two groups 
(Figure 1A-1B). In addition, there was no differ-
ence of DCR at M1 (p=0.179), M3 (p=0.727) or M6 
(p=0.368) between the two groups (Figure 1C).

Factors affecting ORR at M1, M3 and M6

 Univariate logistic regression analysis re-
vealed that at M1, DEB-TACE was associated with 
higher ORR with OR 3.477, 95% CI 1.172-10.319 
(p=0.025), while bilobar tumor location (p=0.017, 
OR 0.284, 95% CI 0.101-0.798) and multifocal dis-
ease (p=0.026, OR 0.312, 95% CI 0.111-0.872) were 
correlated with lower ORR (Table 2). Further mul-
tivariate logistic regression analysis indicated that 
only multifocal disease (p=0.025, OR 0.224, 95% CI 
0.060-0.830) and ALT ≥1ULN (p=0.009, OR 0.158, 
95% CI 0.040-0.628) were independent predictive 

factors for decreased ORR. In addition, univariate 
logistic regression analysis revealed that at M3, 
DEB-TACE was also correlated with elevated ORR 
with OR 4.074, 95% CI 1.146-14.481 (p=0.030), 
whereas ALP ≥1ULN (p=0.042, OR 0.250, 95% CI 
0.066-0.953) was associated with decreased ORR. 
Further multivariate logistic regression analysis 
indicated that ALP ≥1ULN could predict reduced 
ORR independently (p=0.035, OR 0.200, 95% CI 
0.045-0.892) (Table 3). However, there was no sig-
nificant finding in factors affecting ORR at M6 by 
univariate and multivariate logistic regression 
analysis (Table 4). 

Comparison of PFS/OS between DEB-TACE group and 
cTACE group

The mean PFS was 12.7 months (95% CI, 10.1-
15.4) in DEB-TACE group and 12.2 months (95% 
CI, 10.0-14.3) in cTACE group, and no difference 
of PFS was discovered between the two groups 
(p=0.516) (Figure 2A). As for OS, the mean OS was 
15.0 months (95% CI, 11.9-18.2) in the DEB-TACE 
group and 13.1 months (95% CI, 10.5-15.7) in the 
cTACE group (p=0.976) (Figure 2B). 

Factors affecting survival 

 Univariate Cox’s proportional hazards regres-
sion model analysis displayed that bilobar tumor 
location (p=0.006, HR 2.412, 95% CI 1.294-4.495), 
portal vein invasion (p=0.034, HR 1.973, 95% CI 1.053-
3.696) and abnormal CA19.9 (p=0.020, HR 4.080, 
95% CI 1.252-13.293) were associated with worse 
PFS, while DEB-TACE or cTACE did not affect DFS 
(p=0.518, HR 1.227, 95% CI 0.659-2.286) (Table 5). 
Multivariate Cox’s proportional hazards regression

Figure 2. Disease-free survival (DFS)/overall survival (OS) in DEB-TACE group and cTACE group. No difference of DFS 
(A) and OS (B) was noted between DEB-TACE group and cTACE group. Kaplan-Meier curves and log-rank test were used 
to compare DFS and OS between DEB-TACE group and cTACE group. P value <0.05 was considered significant. DEB-TACE: 
drug-eluting bead transarterial chemoembolization; cTACE: transarterial chemoembolization.  



DEB-TACE with CSM vs. cTACE in HCC1156

JBUON 2019; 24(3): 1156

Parameters Logistic regression

P value OR 95% CI

Lower Higher

Univariate logistic regression

DEB-TACE vs cTACE 0.025 3.477 1.172 10.319 

Age≥60 years 0.229 1.954 0.656 5.819 

Male 0.416 0.400 0.044 3.636 

History of drinking 0.282 0.562 0.196 1.606 

History of HBV 0.432 1.667 0.466 5.956 

History of HCV 1.000 - 0.000 -

History of cirrhosis 0.516 0.711 0.254 1.988 

Tumor location-Bilobar 0.017 0.284 0.101 0.798 

Multifocal disease 0.026 0.312 0.111 0.872 

Largest nodule size ≥7 cm 0.872 0.919 0.326 2.589 

Portal vein invasion 0.784 1.150 0.424 3.117 

Hepatic vein invasion 0.591 0.754 0.270 2.109 

ECOG performance status (≥1 vs 0) 0.395 1.853 0.448 7.669 

Child-Pugh stage (B/C vs A) 0.662 1.300 0.401 4.215 

BCLC stage (C/D vs A/B) 0.744 0.842 0.300 2.365 

Previous cTACE treatment 0.312 1.900 0.548 6.590 

Previous surgery 0.085 0.366 0.116 1.149 

Previous systemic chemotherapy 1.000 - 0.000 -

Previous radiofrequency ablation 0.939 0.933 0.158 5.505 

Previous targeted therapy 0.999 0.000 0.000 -

WBC abnormal 0.608 1.360 0.420 4.400 

RBC abnormal 0.538 1.417 0.468 4.288 

ANC abnormal 0.289 2.111 0.530 8.407 

Hb abnormal 0.916 0.946 0.339 2.646 

PLT abnormal 0.351 1.689 0.562 5.075 

ALB ≥1ULN 1.000 0.000 0.000 -

TP ≥1ULN 0.999 - 0.000 -

TBIL ≥1ULN 0.071 2.720 0.918 8.060 

TBA ≥1ULN 0.910 0.944 0.348 2.562 

ALT ≥1ULN 0.111 0.435 0.156 1.213 

AST ≥1ULN 0.104 0.363 0.107 1.234 

ALP ≥1ULN 0.927 1.047 0.389 2.823 

BCr abnormal 0.313 3.070 0.348 27.114 

BUN abnormal 0.721 0.758 0.165 3.484 

AFP abnormal 0.703 0.779 0.216 2.815 

CEA abnormal 1.000 0.000 0.000 -

CA19.9 abnormal 0.876 1.100 0.332 3.649 

Multivariate logistic regression

Multifocal disease 0.025 0.224 0.060 0.830 

ALT ≥1ULN 0.009 0.158 0.040 0.628 

For abbreviations see footnote of Table 1. Significant results are shown in boldface.

Table 2. Factors affecting ORR (M1) by univariate and multivariate logistic regression model analysis
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Parameters Logistic regression

P value OR 95% CI

Lower Higher

Univariate logistic regression

DEB-TACE vs cTACE 0.030 4.074 1.146 14.481 

Age≥60 years 0.304 1.950 0.545 6.974 

Male 0.844 0.833 0.136 5.113 

History of drinking 0.723 1.263 0.346 4.608 

History of HBV 0.999 0.000 0.000 -

History of HCV 1.000 - 0.000 -

History of cirrhosis 0.214 0.446 0.125 1.593 

Tumor location-Bilobar 0.185 0.429 0.122 1.500 

Multifocal disease 0.545 0.688 0.205 2.311 

Largest nodule size≥7 cm 0.158 0.351 0.082 1.503 

Portal vein invasion 0.936 1.050 0.317 3.482 

Hepatic vein invasion 0.956 0.965 0.275 3.386 

ECOG performance status (≥1 vs 0) 0.292 0.300 0.032 2.813 

Child-Pugh stage (B/C vs A) 0.584 0.698 0.193 2.526 

BCLC stage (C/D vs A/B) 0.858 0.893 0.257 3.102 

Previous cTACE treatment 0.229 2.456 0.569 10.611 

Previous surgery 0.972 0.972 0.201 4.700 

Previous systemic chemotherapy 1.000 - 0.000 -

Previous radiofrequency ablation 0.609 1.846 0.177 19.306 

Previous targeted therapy 0.699 0.571 0.033 9.771 

WBC abnormal 0.660 0.750 0.208 2.703 

RBC abnormal 0.703 0.786 0.227 2.716 

ANC abnormal 0.795 0.838 0.221 3.183 

Hb abnormal 0.577 0.698 0.198 2.466 

PLT abnormal 0.504 1.553 0.428 5.640 

ALB ≥1ULN 1.000 0.000 0.000 -

TP ≥1ULN 0.609 1.846 0.177 19.306 

TBIL ≥1ULN 0.174 2.338 0.688 7.941 

TBA ≥1ULN 0.393 0.584 0.170 2.005 

ALT ≥1ULN 0.304 1.950 0.545 6.974 

AST ≥1ULN 0.723 0.792 0.217 2.888 

ALP ≥1ULN 0.042 0.250 0.066 0.953 

BCr abnormal 0.999 - 0.000 -

BUN abnormal 0.647 1.731 0.165 18.161 

AFP abnormal 0.554 0.587 0.100 3.431 

CEA abnormal 1.000 0.000 0.000 -

CA19.9 abnormal 0.484 1.719 0.377 7.849 

Multivariate logistic regression

ALP ≥1ULN 0.035 0.200 0.045 0.892 

For abbreviations see footnote of Table 1. Significant results are shown in boldface. 

Table 3. Factors affecting ORR (M3) by univariate and multivariate logistic regression model analysis
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Parameters Logistic regression

P value OR 95% CI

Lower Higher

Univariate logistic regression

DEB-TACE vs cTACE 0.355 2.400 0.376 15.319 

Age≥60 years 0.604 1.018 0.950 1.091 

Male 0.606 2.167 0.115 40.811 

History of drinking 0.477 2.400 0.215 26.822 

History of HBV 0.216 5.200 0.381 70.903 

History of HCV 1.000 - 0.000 -

History of cirrhosis 0.356 0.400 0.057 2.800 

Tumor location-Bilobar 1.000 1.000 0.160 6.255 

Multifocal disease 0.528 0.533 0.076 3.755 

Largest nodule size≥7 cm 1.000 1.000 0.160 6.255 

Portal vein invasion 0.718 0.682 0.085 5.448 

Hepatic vein invasion 0.999 - 0.000 -

ECOG performance status (≥1 vs 0) 0.440 2.400 0.261 22.105 

Child-Pugh stage (B/C vs A) 0.696 1.636 0.138 19.387 

BCLC stage (C/D vs A/B) 0.744 1.389 0.194 9.967 

Previous cTACE treatment 0.538 0.563 0.090 3.518 

Previous surgery 0.718 0.682 0.085 5.448 

Previous systemic chemotherapy 1.000 - 0.000 -

Previous radiofrequency ablation 0.696 1.636 0.138 19.387 

Previous targeted therapy 1.000 - 0.000 -

WBC abnormal 0.744 1.389 0.194 9.967 

RBC abnormal 0.213 0.300 0.045 1.993 

ANC abnormal 0.696 1.636 0.138 19.387 

Hb abnormal 0.214 0.278 0.037 2.092 

PLT abnormal 1.000 1.000 0.160 6.255 

ALB ≥1ULN 1.000 0.000 0.000 -

TP ≥1ULN 1.000 - 0.000 -

TBIL ≥1ULN 1.000 1.000 0.160 6.255 

TBA ≥1ULN 0.758 0.750 0.121 4.662 

ALT ≥1ULN 0.718 0.682 0.085 5.448 

AST ≥1ULN 0.538 1.778 0.284 11.120 

ALP ≥1ULN 0.528 1.875 0.266 13.202 

BCr abnormal 0.999 - 0.000 -

BUN abnormal 1.000 - 0.000 -

AFP abnormal 0.919 0.900 0.120 6.777 

CEA abnormal 1.000 0.000 0.000 -

CA19.9 abnormal 0.440 0.308 0.015 6.117 

Multivariate logistic regression

No independent factor  - - - -

For abbreviations see footnote of Table 1

Table 4. Factors affecting ORR (M6) by univariate and multivariate logistic regression model analysis
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Parameters Cox’s regression

P value OR 95% CI

Lower Higher

Univariate Cox’s regression

DEB-TACE vs cTACE 0.518 1.227 0.659 2.286 

Age≥60 years 0.293 0.695 0.353 1.368 

Male 0.879 0.923 0.328 2.595 

History of drinking 0.399 0.742 0.370 1.485 

History of HBV 0.657 1.218 0.511 2.902 

History of HCV 0.552 1.828 0.251 13.337 

History of cirrhosis 0.906 0.963 0.514 1.803 

Tumor location-Bilobar 0.006 2.412 1.294 4.495 

Multifocal disease 0.143 1.589 0.855 2.954 

Largest nodule size≥7 cm 0.246 1.528 0.747 3.128 

Portal vein invasion 0.034 1.973 1.053 3.696 

Hepatic vein invasion 0.684 1.140 0.606 2.147 

ECOG performance status (≥1 vs 0) 0.720 0.853 0.358 2.035 

Child-Pugh stage (B/C vs A) 0.926 1.033 0.525 2.031 

BCLC stage (C/D vs A/B) 0.064 1.925 0.961 3.856 

Previous cTACE treatment 0.976 1.011 0.481 2.124 

Previous surgery 0.189 1.645 0.782 3.460 

Previous systemic chemotherapy 0.580 1.752 0.240 12.770 

Previous radiofrequency ablation 0.646 1.274 0.453 3.580 

Previous targeted therapy 0.306 2.104 0.507 8.737 

WBC abnormal 0.694 0.866 0.422 1.777 

RBC abnormal 0.859 0.943 0.495 1.798 

ANC abnormal 0.171 1.629 0.810 3.274 

Hb abnormal 0.814 0.927 0.494 1.740 

PLT abnormal 0.326 0.711 0.360 1.404 

ALB ≥1ULN 0.971 0.989 0.532 1.838 

TP ≥1ULN 0.676 1.286 0.396 4.177 

TBIL ≥1ULN 0.431 0.775 0.412 1.461 

TBA ≥1ULN 0.780 1.093 0.586 2.039 

ALT ≥1ULN 0.321 1.370 0.736 2.550 

AST ≥1ULN 0.391 1.368 0.669 2.799 

ALP ≥1ULN 0.441 1.280 0.684 2.396 

BCr abnormal 0.416 0.554 0.134 2.299 

BUN abnormal 0.100 0.303 0.073 1.255 

AFP abnormal 0.693 1.000 1.000 1.000 

CEA abnormal 0.621 0.606 0.083 4.420 

CA19.9 abnormal 0.020 4.080 1.252 13.293 

Multivariate Cox’s regression

Tumor location-Bilobar 0.003 2.678 1.398 5.130 

CA19.9 abnormal 0.015 4.374 1.339 14.286 

For abbreviations see footnote of Table 1. Significant results are shown in boldface. 

Table 5. Factors affecting progression-free survival by univariate and multivariate Cox’s proportional hazards regres-
sion model analysis
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Parameters Cox’s regression

P value OR 95% CI

Lower Higher

Univariate Cox’s regression

DEB-TACE vs cTACE 0.976 1.010 0.524 1.947 

Age≥60 years 0.113 0.552 0.265 1.151 

Male 0.355 0.612 0.216 1.732 

History of drinking 0.441 0.751 0.362 1.558 

History of HBV 0.878 0.933 0.385 2.261 

History of HCV 0.524 1.912 0.260 14.033 

History of cirrhosis 0.267 0.689 0.357 1.330 

Tumor location-Bilobar 0.101 1.731 0.899 3.333 

Multifocal disease 0.086 1.776 0.922 3.421 

Largest nodule size≥7 cm 0.224 1.573 0.757 3.266 

Portal vein invasion 0.052 1.925 0.995 3.726 

Hepatic vein invasion 0.094 1.762 0.907 3.423 

ECOG performance status (≥1 vs 0) 0.782 0.875 0.340 2.254 

Child-Pugh stage (B/C vs A) 0.724 1.140 0.550 2.366 

BCLC stage (C/D vs A/B) 0.049 2.080 1.002 4.319 

Previous cTACE treatment 0.426 0.726 0.331 1.597 

Previous surgery 0.469 1.338 0.608 2.949 

Previous systemic chemotherapy 0.556 1.819 0.248 13.342 

Previous radiofrequency ablation 0.342 1.661 0.584 4.727 

Previous targeted therapy 0.097 3.397 0.800 14.417 

WBC abnormal 0.653 0.840 0.393 1.797 

RBC abnormal 0.277 1.456 0.740 2.866 

ANC abnormal 0.493 1.295 0.619 2.709 

Hb abnormal 0.107 1.726 0.888 3.353 

PLT abnormal 0.337 0.704 0.344 1.441 

ALB ≥1ULN 1.000 1.000 0.000 -

TP ≥1ULN 0.483 1.528 0.467 4.998 

TBIL ≥1ULN 0.852 0.939 0.483 1.824 

TBA ≥1ULN 0.588 0.834 0.433 1.607 

ALT ≥1ULN 0.418 1.311 0.681 2.526 

AST ≥1ULN 0.132 1.788 0.839 3.811 

ALP ≥1ULN 0.140 1.652 0.848 3.218 

BCr abnormal 0.369 0.519 0.125 2.166 

BUN abnormal 0.256 0.437 0.105 1.823 

AFP abnormal 0.040 3.482 1.058 11.462 

CEA abnormal 0.356 2.566 0.346 19.010 

CA19.9 abnormal 0.435 0.703 0.291 1.700 

Multivariate Cox’s regression

No independent factor - - - -

For abbreviations see footnote of Table 1. Significant results are shown in boldface. 

Table 6. Factors affecting overall survival by univariate and multivariate Cox’s proportional hazards regression model 
analysis
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model analysis further disclosed that bilobar tu-
mor location (p=0.003, HR 2.678, 95% CI 1.398-
5.130) and abnormal CA19.9 (p=0.015, HR 4.374, 
95% CI 1.339-14.286) were independent factors 
for predicting poorer PFS. Concerning OS, univari-
ate Cox’s proportional hazards regression model 
analysis displayed that BCLC Stage (C/D) (p=0.049, 
HR 2.080, 95% CI 1.002-4.319) and abnormal AFP 
(p=0.040, HR 3.482, 95% CI 1.058-11.462) were cor-
related with unfavorable OS, whereas DEB-TACE or 
cTACE did not affect OS (p=0.976, HR 1.010, 95% CI 
0.524-1.947) (Table 6). Further multivariate Cox’s 
proportional hazards regression model analysis did 
not reveal any independent factors for OS. 

Comparison of liver function between DEB-TACE 
group and cTACE group

 At M1 after treatment, decreased ALB level 
(p=0.007), increased ALP level (p=0.001) and larger 

proportion of patients with ALP≥1ULN (p=0.004) 
were observed in DEB-TACE group compared to 
cTACE group (Table 7). However, these differenc-
es were associated with numerically lower ALB 
level, higher ALP level and more patients with 
ALP≥1ULN in DEB-TACE group at M0. According 
to these findings, it is difficult to evaluate liver in-
jury between the two groups. In order to further 
assess the effect of DEB-TACE and cTACE on liver 
injury, we further compared the changes (M1-M0) 
of liver function indexes, which disclosed that 
there was no difference of all liver function indexes 
changes between two groups (Figure 3).

Comparison of adverse events between DEB-TACE 
group and cTACE group during treatment and
hospitalization

 During treatment, pain was higher in the DEB-
TACE group compared to cTACE group (p<0.001). 

Parameters DEB-TACE group
n (%)

cTACE group
n (%) 

p value

ALB (g/L) 32.5 (28.8-35.2) 36.1 (30.3-40.4) 0.007
ALB ≥1ULN 0/34 (0.0) 0/46 (0.0) -
ALB ≥2ULN 0/34 (0.0) 0/46 (0.0) -
ALB ≥3ULN 0/34 (0.0) 0/46 (0.0) -
TP (g/L) 70.7 (65.0-73.7) 69.5 (65.2-75.8) 0.546
TP ≥1ULN 0/34 (0.0) 5/46 (10.9) 0.129
TP ≥2ULN 0/34 (0.0) 1/46 (2.2) 0.387
TP ≥3ULN 0/34 (0.0) 1/46 (2.2) 0.387
TBIL (μmol/L) 19.0 (13.6-28.6) 18.0 (12.2-25.9) 0.730
TBIL ≥1ULN 17/34 (50.0) 18/46 (39.1) 0.333
TBIL ≥2ULN 2/34 (59.0) 3/46 (65.0) 0.907
TBIL ≥3ULN 1/34 (2.9) 3/46 (6.5) 0.468
TBA (I/L) 11.6 (7.9-28.1) 9.4 (5.8-37.7) 0.544
TBA ≥1ULN 18/33 (54.5) 22/46 (47.8) 0.556
TBA ≥2ULN 14/33 (42.4) 17/46 (37.0) 0.624
TBA ≥3ULN 7/33 (21.1) 13/46 (28.3) 0.477
ALT (μ/L) 47.0 (29.5-67.0) 31.0 (24.1-51.0) 0.055
ALT ≥1ULN 18/34 (52.9) 16/46 (34.8) 0.104
ALT ≥2ULN 7/34 (20.6) 5/46 (10.9) 0.229
ALT ≥3ULN 4/34 (11.8) 3/46 (6.5) 0.412
AST (μ/L) 62.0 (44.3-110.5) 49.5 (35.0-85.0) 0.184
AST ≥1ULN 27/34 (79.4) 29/46 (63.0) 0.114
AST ≥2ULN 12/34 (35.3) 13/46 (28.3) 0.502
AST ≥3ULN 7/34 (20.6) 7/46 (15.2) 0.532
ALP (μ/L) 165.0 (143.0-218.5) 125.0 (84.0-165.0) 0.001
ALP ≥1ULN 27/34 (79.4) 22/46 (47.8) 0.004
ALP ≥2ULN 6/34 (17.6) 4/46 (8.7) 0.231
ALP ≥3ULN 2/34 (5.9) 1/46 (2.2) 0.388
Data were presented as median (25th-75th quantiles) or percents. Comparison between 2 groups was determined by Wilcoxon rank sum test or 
Chi-square test. P value <0.05 was considered significant, and the significant results were shown in boldface. “-” indicated that the data were 
unable to compare due to lack of events.  DEB-TACE: drug-eluting bead transarterial chemoembolization; cTACE: conventional transarterial 
chemoembolization; ULN: upper limit of normal; ALB: albumin; TP: total protein; TBIL: total bilirubin; TBA: total bile acid; ALT: alanine ami-
notransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase. Significant results are shown in boldface.

Table 7. Liver function testing at 1 month (M1) post-treatment



DEB-TACE with CSM vs. cTACE in HCC1162

JBUON 2019; 24(3): 1162

During hospitalization, pain (p=0.017) and fever 
(p=0.013) were also more intense in the DEB-TACE 
group compared to cTACE group (Table 8). 

Discussion

 In the present study, we observed the follow-
ing: 1) higher CR/ORR and similar DFS/OS were ob-

served in DEB-TACE group compared with cTACE 
group; 2) multifocal disease, ALT ≥1ULN and ALP 
≥1ULN predicted lower ORR independently, and 
bilobar tumor location as well as abnormal CA19.9 
level were independent predictive factors for unfa-
vorable PFS; 3) liver function damage of patients 
did not differ between DEB-TACE group and cTACE 
group; 4) DEB-TACE group exhibited more frequent 
pain during treatment, and more frequent pain/
fever during hospitalization compared to cTACE 
group. 
 The treatment efficacy of DEB-TACE with vari-
ous DEBs versus cTACE in HCC patients has been 
investigated in numerous studies, whereas no con-
sensus has been achieved [29-36]. A cohort study 
disclosed that at M3 post operation, the CR rate (55 
vs. 23.1%) and ORR (81.6 vs. 49.4%) were higher in 
patients treated with DEB-TACE using DC beads® 
compared to cTACE [29]. Another clinical study of 
DEB-TACE with SAP versus cTACE revealed no dif-
ference of ORR (50 vs. 62%) between two groups 
[37]. For CSM as drug carrier, one published study 
compared the efficacy between DEB-TACE with 
CSM and cTACE, which disclosed that CR (M3: 
25.0 vs. 3.3%; M6: 20.8 vs. 0%) and ORR (M3: 83.3 
vs. 43.3%; M6: 62.5 vs. 30.0%) at M3/M6 were in-
creased compared to cTACE group [38]. With re-
spect to survival, multiple studies illuminate that 
the DFS and OS in HCC patients receiving DEB-
TACE were not inferior to that in patients receiving 
cTACE [31-34]. For instance, a retrospective study 

Parameters DEB-TACE group (N=42) 
n (%)

cTACE group (N=47) 
n (%)

p value

During treatment

Pain 22 (52.4) 8 (17.0) <0.001
Pain grade (NRS) 0.730

Mild pain 20 (90.9) 8 (100.0)
Moderate pain 0 (0.0) 0 (0.0)
Severe pain 2 (9.1) 0 (0.0)

Nausea/ Vomiting 6 (14.3) 9 (19.1) 0.541
Rise in blood pressure 2 (4.8) 0 (0.0) 0.130

During hospitalization 

Pain 24 (57.1) 15 (31.9) 0.017
Pain grade (NRS) 0.743

Mild pain 24 (100.0) 14 (93.3)
Moderate pain 0 (0.0) 1 (6.7)
Severe pain 0 (0.0) 0 (0.0)

Fever 16 (38.1) 7 (14.9) 0.013
Nausea/ Vomiting 5 (11.9) 2 (4.3) 0.181
Data are presented as numbers and percents. Comparison between 2 groups was determined by Chi-square test or Wilcoxon rank sum test. P 
value <0.05 was considered significant, and the significant results are shown in boldface. DEB-TACE: drug-eluting bead transarterial chem-
oembolization; cTACE: conventional transarterial chemoembolization; NRS: numeric rating scale.

Table 8. Adverse events occurring during treatment and hospitalization

Figure 3. Liver function indexes changes in DEB-TACE 
group and cTACE group. No difference of liver function 
indexes changes (M1-M0) was noted between DEB-TACE 
group and cTACE group. Wilcoxon rank sum test was used 
to compare liver function indexes changes between DEB-
TACE group and cTACE group during M0-M1. NS: not sig-
nificant; ALB: albumin; TP: total protein; TBIL: total bili-
rubin; TBA: total bile acid; ALT: alanine aminotransferase; 
AST: aspartate aminotransferase; ALP: alkaline phosphatase; 
DEB-TACE: drug-eluting bead transarterial chemoemboliza-
tion; cTACE: transarterial chemoembolization.
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reported that patients treated with DEB-TACE us-
ing DC beads® had higher PFS compared to cTA-
CE, while similar OS between DEB-TACE with DC 
beads® and cTACE was also noted in other previous 
studies [30-34]. With regard to CSM, there was no 
study comparing survival between DEB-TACE with 
CSM and cTACE. In the present study, we observed 
that HCC patients treated with DEB-TACE using 
CSM displayed increased CR (M1: 27.3 vs. 7.7%; 
M3: 30.8 vs. 5.0%) and ORR (M1: 81.8 vs. 56.4%; 
M3: 76.9 vs. 45.0%) at M1/M3 compared to cTACE 
group, whereas there was no difference of PFS and 
OS between the two groups. The higher short-term 
CR and ORR in patients receiving DEB-TACE treat-
ment with CSM may be due to the fact that CSM 
could achieve continuously high concentration of  
chemotherapeutic agents at least 1 month and over 
200μm diffusing distance, which led to higher tu-
mor tissue concentration of pirarubicin compared 
to cTACE, thereby DEB-TACE group showed better 
treatment response [38,39]. In addition, DEB-TACE 
group exhibited comparable PFS and OS, which 
might be attributed to relatively short follow-up 
time and survival profiles affected by various fac-
tors, such as comorbidities and patients receiving 
other therapies.
 With regard to the predictive factors for treat-
ment response and survival, a growing number of 
studies have disclosed 3 major factors including 
tumor features, tumor markers and liver function 
index levels [32,33,40-42]. Concerning treatment 
response, one study in HCC patients receiving DEB-
TACE with DC beads® displayed that tumor loca-
tion in the segments 1 and 4 were independent 
factors for predicting decreased CR, whereas tu-
mor size <5 cm independently predicted increased 
CR [41]. Another study conducted in HCC patients 
treated with DEB-TACE using CSM revealed that 
number of nodules > 3, elevated BCLC stage and 
previous cTACE were associated with worse ORR, 
while none of these three factors independently 
predicted ORR [42]. With respect to survival, a ret-
rospective, single-center study revealed that in-
creased Child-Pugh stage and more severe portal 
invasion independently predicted poorer OS in HCC 
patients receiving cTACE or DEB-TACE with DC 
beads® [33]. A randomized controlled trial discov-
ered that advanced Eastern Cooperative Oncology 
Group performance status (ECOG PS), elevated ALB 
and multiple tumors were independent factors for 
predicting shorter OS in HCC patients receiving 
cTACE or DEB-TACE with DC beads® [32]. In ad-
dition, hepatitis B, presence of ascites, advanced 
ECOG PS, higher Okuda stage and AFP level (>400) 
were independent predictors of worse OS in ad-
vanced HCC patients receiving DEB-TACE with 

DC beads® [40]. In this study, we disclosed that 
multifocal disease, ALT ≥1ULN and ALP ≥1ULN 
were independent predicting factors for poorer 
treatment response, and bilobar tumor location as 
well as abnormal CA19.9 level independently pre-
dicted shorter PFS in HCC patients treated with 
DEB-TACE using CSM or cTACE. These findings 
in our study could result from that: 1) multifocal 
disease and tumor location-bilobar were associ-
ated with more severe disease condition of HCC 
patients, suggesting increasing chances of blood 
vessels invasion and metastasis, which limited 
treatment efficacy of DEB-TACE or TACE in these 
patients, thereby leading to unfavorable treatment 
response or survival; 2) abnormal ALT and ALP lev-
els indicated worse liver function, contributing to 
less tolerability to DEB-TACE or cTACE procedure 
and greater procedure-related damage to liver, thus 
these patients presented with poorer prognosis; 3) 
as an important tumor marker, increased CA19.9 
level was associated with elevated grade of liver 
tumor malignancy, resulting in less response to  
DEB-TACE or cTACE treatment, hence treatment 
efficacy might shrink [43,44].
 Damaged liver function is one of the major 
safety concerns in HCC patients treated by TACE, 
and a large number of studies uncover that DEB-
TACE is similar to cTACE regarding liver damage 
[29-33,35,36,45-47]. For example, no difference of 
liver function indexes changes (including ALP, ALT, 
TBIL, AST, ALB) in HCC patients was observed be-
tween DEB-TACE with DC beads® and cTACE [48]. 
Another study compared liver function indexes (in-
cluding ALB, TP, ALT, AST and TBIL) before and 
after treatment between DEB-TACE with CSM and 
cTACE, which revealed that no differences in liver 
function indexes between the two groups before 
treatment, while at M1 after treatment, there were 
lower levels of AST, ALT and TBIL in patients re-
ceiving DEB-TACE with CSM compared to cTACE 
[38]. Partially in accordance with these previous 
studies, we also discovered no difference of liver 
function indexes changes (M1-M0) (including 
ALB, TP, TBIL, TBA, ALT, AST, ALP) between DEB-
TACE with CSM and cTACE. Liver damage of HCC 
patients receiving TACE treatments is a result of 
heterogeneous causes, including chemotherapeu-
tic agent toxicity and procedure-related damage to 
liver, as well as tumor ischemic necrosis. Whatever 
the reason may be, we found that in our study DEB-
TACE with CSM and cTACE had parallel effects on 
liver function.
 A majority of studies disclose no difference of 
procedure-related adverse events (including ab-
dominal pain, transient fever, nausea and vomit-
ing) between DEB-TACE and cTACE in HCC patients 
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[29,31,32,35,36,40,46-48]. For example, a short-
term study concluded that HCC patients treated by 
DEB-TACE with DC beads® showed similar adverse 
events rates compared to patients treated with cTA-
CE [48]. And a randomized controlled trial (RCT) 
revealed that the incidence and severity of adverse 
events (including post-procedural fever, fatigue, 
nausea/vomiting, haematoma, cholecystitis, spleen 
infarction, infection, liver abscess) did not differ 
between DEB-TACE with DC beads® and cTACE, 
while post-procedural pain was less frequent and 
severe in HCC patients receiving DEB-TACE with 
DC beads® [32]. In this study, compared to cTACE 
group, patients treated with DEB-TACE using CSM 
exhibited higher rates of pain during treatment and 
increased rates of pain/fever during hospitalization. 
Worse baseline tumor features in DEB-TACE group 
might require larger dose of pirarubicin, and the 
high chemotherapeutic dose along with the bet-
ter treatment response in DEB-TACE group that 
caused more necrosis of the tumor together in-
creased the incidence of pain and fever occurring 
during treatment and hospitalization in DEB-TACE
group [49]. 

 Limitations existed in this study. Firstly, the 
number of enrolled patients was relatively small, 
leading to less statistical power. Secondly, as a ret-
rospective study, there might be some confound-
ing factors, however, we conducted multivariate 
regression analyses to diminish the confounding 
effect. Thirdly, the follow-up duration for assess-
ing treatment response and survival was relative-
ly short, thus the long-term efficacy of DEB-TACE 
with CSM compared to cTACE in HCC were not 
evaluated.  
 In summary, the short-term CR and ORR of 
DEB-TACE treatment with CSM are better, while 
OS, DFS and safety were equivalent compared to 
cTACE in treating HCC patients.
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