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Abstract: We aimed to compare the treatment response, survivals and safety of drug-eluting bead (DEB) transarte-
rial chemoembolization (TACE) with CalliSpheres® microspheres (CSM) and conventional TACE (cTACE) as first-line 
treatment in Chinese HCC patients. 192 HCC patients from multiple centers received DEB-TACE with CSM or cTACE 
treatment as first-line treatment were included and assigned to DEB-TACE group (N=94) or cTACE group (N=98) 
accordingly. Treatment response was assessed at 1 month (M1), M3 and M6 after treatment. Progression-free 
survival (PFS) and overall survival (OS) was evaluated. Liver function indexes and adverse events were recorded. 
Complete response (CR) and objective response rate (ORR) were higher, while disease control rate (DCR) rate was 
similar in DEB-TACE group compared with cTACE group, and further multivariate logistic regression analysis vali-
dated that DEB-TACE vs cTACE independently predicted higher ORR. For survivals, no difference in PFS or OS was 
observed between DEB-TACE and cTACE groups, and multivariate Cox’s proportional hazards regression revealed 
that DEB-TACE vs cTACE was not correlated with PFS or OS either. Additionally, no difference in liver function indexes 
at M1 or changes of liver function indexes from M0 to M1 between DEB-TACE and cTACE groups after treatment 
was observed, whereas DEB-TACE resulted in higher incidence of pain and fever during treatment or hospitalization. 
DEB-TACE with CSM discloses better treatment response, similar survival profiles and equal liver function injury 
but increased incidence of short-term adverse events than cTACE as the first-line therapy in treating HCC patients.
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Introduction

Hepatocellular carcinoma (HCC) is the primary 
epithelial tumor of the liver mainly resulted 
from chronic liver diseases of viral infection or 
alcohol abuse, which is ranked as the second 
cause of cancer death globally [1-4]. In China, it 
presents with the highest incidence rate due to 
the top occurrence of hepatitis B virus infection 

and death rate around 24.6 per 100,000, whi- 
ch is a serious problem threatening people’s 
health and taking up a huge amount of medical 
resources annually [3, 5, 6]. As common thera-
pies, surgical resection as well as liver trans-
plantation are effective in managing disease 
and improving survivals in HCC patients, where-
as these therapeutic approaches are just appli-
cable in a small proportion of HCC patients on 
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account of late diagnosis, lack of liver sources 
or severe distant metastasis [7]. Therefore, 
locoregional therapies that are suitable for 
unresectable HCC is necessary to be investi-
gated to improve survivals and achieve pati- 
ents’ well-being.

In clinical practice, transarterial chemoemboli-
zation (TACE) has become the first-line thera-
peutic selection for intermediate stage HCC 
according to the Barcelona Clinic Liver Cancer 
(BCLC) staging system, benefiting from the 
highly local drug release, low peripheral con-
centration as well as the blocking effect on 
tumor blood supply [8]. Conventional TACE 
(cTACE) is one of common drug delivery sys- 
tem and involves injection of anti-cancer drugs 
(e.g. pirarubicin and doxorubicin) with drug car-
riers (e.g. lipiodol) and the embolization agents 
(e.g. gelatin) into the tumor feeding artery. 
Considering relatively high systemic toxicity 
from cTACE, another drug delivery system drug-
eluting bead TACE (DEB-TACE) uses microsph- 
eres to load drugs and more precisely and slow-
ly release drugs, which could not only embolize 
the targeted arteries to block nutrition supply 
for tumor, but also result in better localization 
of the drugs as well as less systemic toxicity in 
HCC patients [9]. The differences in treatment 
response and safety between DEB-TACE and 
cTACE in treatment of HCC have already been 
investigated, whereas due to that majority of 
HCC patients enrolled in previous studies are 
with HCC treatment history, there is still a lack 
of knowledge comparing the efficacy of DEB-
TACE and cTACE as first-line treatment for HCC 
patients [10, 11]. Moreover, considering that 
CalliSpheres® microspheres (CSM) is the first 
DEB developed in China with good loading and 
releasing profiles as well as satisfied biocom-
patibility, and its influence on treatment out-
comes in HCC patients is less investigated [12]. 
Thus, this multi-center, retrospective registry 
cohort study aimed to compare the treatment 
response, survival profiles and safety between 
DEB-TACE with CSM and cTACE as the first-line 
treatment in Chinese HCC patients.

Methods

Patients

This study included 192 HCC patients who re- 
ceived DEB-TACE or cTACE treatment as first-
line treatment for HCC, and all patients came 
from the DECTH study (Drug-Eluting beads tra- 

nsarterial chemoembolization versus Conven- 
tional Transarterial chemoembolization for He- 
patocellular carcinoma), which was a multi-cen-
ter, retrospective cohort study with the purpose 
of comparing the efficacy and safety between 
DEB-TACE treatment and cTACE treatment in 
Chinese HCC patients and was approved by 
Institutional Review Board at each participat- 
ing center. Patients in the present study were 
from eight medical centers (Table S1), and the 
inclusion criteria were as follows: (1) diagnosed 
as primary HCC confirmed by clinical and path-
ological findings; (2) aged at least 18 years old; 
(3) treatment-naïve patients for HCC; (4) under-
went DEB-TACE or cTACE treatment; (5) with 
complete data of demography, history, diagno-
sis, clinic, pathology, treatment, measurement 
and assessment. The exclusion criteria were: 
(1) patients who were diagnosed as diffuse 
HCC, hepatobiliary cell carcinoma, mixed cell 
carcinoma or lamellar cell carcinoma; (2) pa- 
tients with history of liver transplantation or 
other malignancies; (3) patients who lost fol- 
low up without any follow-up data; (4) patients 
who switched treatment between DEB-TACE 
and cTACE within 6 months.

Data collection

After the written informed consents were ob- 
tained from the eligible patients or their statu-
tory guardians, patients’ data were extracted 
from electronic medical records and Medical 
Records Department, which included the de- 
mographic characteristics, medical history, cli- 
nical features, laboratory indexes of blood rou-
tine, liver function and kidney function, tumor 
marker indexes, previous treatments, the re- 
cords of equipment and drugs used in DEB-
TACE and cTACE procedures, assessment of 
treatment response, documentation of adverse 
events and follow ups of patients’ survivals. 
Patients’ baseline information were collected 
including: (1) demographic characteristics: age 
and gender; (2) medical history: drink, hepatitis 
B (HB), hepatitis C (HC) and cirrhosis; (3) clinical 
features: tumor location (unilobar or bilobar), 
tumor distribution (multifocal disease or unifo-
cal disease), largest nodule size, portal vein 
invasion, hepatic vein invasion, Eastern Coop- 
erative Oncology Group (ECOG) performance 
status, Child-pugh stage and Barcelona Clinic 
Liver Cancer (BCLC) stage; (4) laboratory index-
es of blood routine, liver function and kidney 
function: white blood cell (WBC), red blood cell 
(RBC), absolute neutrophil count (ANC), haemo-
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globin (Hb), platelet (PLT), albumin (ALB), total 
protein (TP), total bilirubin (TBIL), total bile acid 
(TBA), alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), alkaline phospha-
tase (ALP), blood creatinine (BCr) and blood 
urea nitrogen (BUN); (5) tumor marker index- 
es: alpha fetoprotein (AFP), carcino-embryonic 
antigen (CEA) and carbohydrate antigen199 
(CA199).

Grouping

Patients who received DEB-TACE treatment 
were assigned to DEB-TACE group (N=94), and 
the others who received cTACE treatment were 
assigned to cTACE group (N=98).

DEB-TACE procedures

In the DEB-TACE procedures, the CSM (Jiangsu 
Hengrui Medicine Co., Ltd., Jiangsu Province, 
China) with diameters of 100-300 μm or 300-
500 μm were used as chemoembolization rea- 
gent carriers and embolization agents. Before 
the initiation of the operation, the CSM were 
loaded with pirarubicin (60 mg or 80 mg) using 
the following methods: firstly, one bottle of CSM 
was shaken gently to make the CSM equally 
distributed in the bottle. After that, the CSM 
and normal saline were extracted by a 20 mL 
syringe, which was erectly placed at room tem-
perature (RT) for 1-2 min until the CSM were 
totally precipitated. Meanwhile, the chemoem-
bolization reagent was dissolved into a 20 mg/
mL solution, which was mixed with the CSM 
using a tea joint and then stored by a syringe. 
Then the syringe containing the mixture of  
CSM and chemoembolization reagent solution 
was placed at RT and shaken gently every 5 
min within 15 min until the CSM were loaded 
with chemoembolization reagent. Subsequent- 
ly, contrast agent with high concentration was 
added into the mixture as 1:1, 1:1.1 or 1:1.2 
ratio, after which the mixture was kept still for  
5 min for further application. For massive HCC, 
if the embolization point was not reached after 
a bottle of CSM was emptied, another bottle of 
CSM was used.

ALL DEB-TACE procedures were conducted in 
the digital subtraction angiography (DSA) room. 
Before the initiation of DEB-TACE, the targeted 
tumor was assessed by triphasic computerized 
tomography (CT) or magnetic resonance imag-
ing (MRI) according to the Milan criteria: if the 

diameter of targeted tumor was less than 5 cm 
or the multiple targeted tumors were all with 
diameters less than 3 cm, the CSM were load-
ed with 60 mg of pirarubicin per procedure,  
otherwise the CSM were loaded with 80 mg of 
pirarubicin [13, 14]. At the initiation of DEB-
TACE procedure, the hepatic angiography was 
performed to detect the tumor supplying ves-
sels using segment or subsegment super selec-
tive catheterization, which was conducted as 
follows: (1) if an area was found with no or 
scarce vessel, the potential tumor supplying 
vessel would be identified in this area; (2) then 
the femoral artery was punctured using Seld- 
inger technique, and microcatheters with diam-
eters ranging from 2.4 F to 5 F (Merit Maestro, 
Merit Medical System, Inc., Utah, USA) were 
used for the puncture; (3) subsequently, the 
CSM were injected through the microcatheter 
by pulse injection, during which the syringe was 
rotated or a tea joint was used to avoid the 
deposition of the CSM. The embolization was 
stopped when the flow of contrast agent stag-
nated. After the embolization, the microcathe-
ter was pulled out, and the wound was pressed 
for hemostasis and then bandaged. In addition, 
for the patients with massive HCC, DEB-TACE 
was performed for multiple times.

cTACE procedures

All the cTACE procedures were performed in the 
DSA room as well. Same as the DEB-TACE pro-
cedures, firstly, the hepatic angiography was 
performed to detect the tumor supplying ves- 
sel using the same methods as described 
above. Secondly, once the tumor supplying ves-
sel was selected, the percutaneous femoral 
artery was punctured using Seldinger tech-
nique. Thirdly, 2.4 F to 5 F microcatheters (Me- 
rit Maestro, Merit Medical System, Inc., Utah, 
USA) were subsequently used for catheteriza-
tion, and the chemotherapy drug solution (pira-
rubicin 60 mg or 80 mg, 20 mg/mL), ethiodized 
poppyseed oil (EPO) (Jiangsu Hengrui Medicine 
Co., Ltd., Jiangsu Province, China) as drug carri-
ers and Polyvinyl Alcohol (PVA) particles (Cook 
Medical LLC, Bloomington, USA) as emboliza-
tion agents were injected into the tumor supply-
ing vessel. Finally, the embolization was stop- 
ped when the stenosis of the flow occurred. In 
addition, the angiography was performed for 
another time to ensure the EPO/PVA particles 
were deposited and to detect if there was 
incomplete embolization.
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Pre-procedure and post-procedure treatments

Pre-procedure and post-procedure treatments 
were performed in all patients treated by DEB-
TACE or cTACE. Pre-procedure treatments were 
as follows: before DEB-TACE or cTACE treat-
ment, antiemetic treatment using tropisetron 
(Chia Tai Tianqing Pharmaceutical Group Co., 
Ltd., Shandong Province, China), analgesic tre- 
atment using dezocine (Yangtze River Pharma- 
ceutical Group, Jiangsu Province, China) and 
anti-infection treatments were given to pati- 

ease control rate (DCR) was defined as CR+ 
PR+SD.

Assessment of safety

The influence of DEB-TACE or cTACE treatment 
on liver function was assessed by liver function 
indexes, which ALT, AST, ALP, TBIL, ALB, TP and 
TBA, and the liver function indexes were mea-
sured at baseline (M0) and 1 month (M1) after 
treatment. adverse events that occurred dur- 
ing operation and hospitalization were used to 

Figure 1. Study flow. HCC, hepa-
tocellular carcinoma; DEB-TACE, 
drug-eluting bead transarterial 
chemo-embolization; cTACE, con-
ventional transarterial chemo-
embolization; M, month. 

ents. Post-procedure treat-
ments were as follows: all 
patients were told to lie on 
one side and extend the pun- 
ctured leg for 6-12 h post-
embolization. Patients with 
postoperative nausea and vo- 
miting were treated by tropi-
setron (IV), and analgesic tre- 
atment was given to patients 
using pethidine, dexametha-
sone or lidocaine.

Assessment of treatment 
response

Treatment response of DEB-
TACE and cTACE was evaluat-
ed at month 1 (M1), M3 or M6 
after treatment according to 
the modified Response Evalu- 
ation Criteria in Solid Tumors 
(mRECIST). The response cri-
teria were defined as follows: 
(1) complete response (CR): 
disappearance of any intratu-
moral arterial enhancement 
in all target lesions; (2) partial 
response (PR): at least a 30% 
decrease in the sum of diam-
eters of viable (enhancement 
in the arterial phase) target 
lesions; (3) stable disease 
(SD): any cases that did not 
qualify either PR or progres-
sive disease (PD); (4) PD: an 
increase of at least 20% in 
the sum of the diameters  
of the viable (enhancing) tar-
get lesions. In addition, objec-
tive response rate (ORR) was 
defined as CR+PR, and dis-
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Table 1. Baseline characteristics of HCC patients
Parameters DEB-TACE group (N=94) cTACE group (N=98) P value
Age (years) 55.0 ± 12.9 54.7 ± 13.4 0.900
Gender (male/female) 78/16 87/11 0.248
History of drink (n/%) 29 (30.9) 19 (19.4) 0.067
History of HB (n/%) 61 (64.9) 67 (68.4) 0.610
History of HC (n/%) 2 (2.1) 2 (2.0) 0.966
History of cirrhosis (n/%) 39 (41.5) 51 (52.0) 0.143
Tumor location (n/%) 0.415
    Unilobar 72 (76.6) 70 (71.4)
    Bilobar 22 (23.4) 28 (28.6)
Tumor distribution (n/%) 0.047
    Unifocal 71 (75.5) 61 (62.2)
    Multifocal 23 (24.5) 37 (37.8)
Largest nodule size (cm) 9.6 (4.8-13.0) 7.5 (3.9-11.1) 0.071
Portal vein invasion (n/%) 35 (37.2) 29 (29.6) 0.261
Hepatic vein invasion (n/%) 22 (23.4) 19 (19.4) 0.497
ECOG performance status (n/%) 0.017
    0 32 (34.0) 47 (48.0)
    1 47 (50.0) 45 (45.9)
    2 15 (16.0) 5 (5.1)
    3 0 (0.0) 1 (1.0)
Child-pugh Stage (n/%) 0.621
    A 69 (73.4) 75 (76.5)
    B 24 (25.5) 22 (22.5)
    C 1 (1.1) 1 (1.0)
BCLC Stage (n/%) 0.532
    A 22 (23.4) 23 (23.5)
    B 32 (34.0) 40 (40.8)
    C 34 (36.2) 29 (29.6)
    D 6 (6.4) 6 (6.1)
Blood routine
    WBC (× 109 cell/L) 5.1 (3.7-7.3) 5.2 (3.7-7.5) 0.887
    RBC (× 1012 cell/L) 4.3 (3.6-4.8) 4.4 (3.9-4.8) 0.491
    ANC (%) 57.0 (3.5-69.1) 60.6 (4.0-67.3) 0.738
    Hb (g/L) 129.0 (110.0-145.0) 132.0 (118.3-142.8) 0.695
    PLT (× 109 cell/L) 154.0 (78.0-220.0) 157.0 (97.0-240.0) 0.455
Liver function
    ALT (u/L) 43.0 (21.0-72.5) 38.0 (24.7-56.5) 0.720
    ALT ≥1 ULN (n/%) 50/93 (53.8) 45/96 (46.9) 0.344
    AST (u/L) 53.3 (35.2-86.5) 54.0 (38.0-85.0) 0.528
    AST ≥1 ULN (n/%) 65/93 (69.9) 67/96 (69.8) 0.988
    ALP (u/L) 127.0 (86.0-174.5) 121.0 (89.0-173.6) 0.886
    ALP ≥1 ULN (n/%) 39/83 (47.0) 39/86 (45.3) 0.831
    TBIL (umol/L) 18.2 (14.6-24.6) 15.1 (12.3-19.9) 0.003
    TBIL ≥1 ULN (n/%) 45/93 (48.4) 28/95 (29.5) 0.008
    ALB (g/L) 36.0 (31.3-40.1) 35.9 (32.6-39.1) 0.967
    ALB ≥1 ULN (n/%) 0/93 (0.0) 1/95 (1.1) 0.321
    TP (g/L) 66.7 (61.8-71.1) 65.1 (60.8-69.1) 0.090
    TP ≥1 ULN (n/%) 6/93 (6.5) 2/93 (2.2) 0.148
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evaluate the safety profiles including pain, nau-
sea/vomiting, rise in blood pressure and fe- 
ver. Pain grade was evaluated with the use of 
numeric rating scale (NRS), and the NRS for 
pain was a 10-point numeric scale, with 0 rep-
resenting “no pain”, 1-3 “mild pain”, 4-6 “mod-
erate pain”, 7-9 “severe pain” and 10 “unbear-
able pain”.

Assessment of survivals

According to the follow-up records, the med- 
ian follow-up duration was 11.4 months (ran- 

ge: 1.0-37.0 months), and the last follow-up 
date was 2018/3/20. Progression free survival 
(PFS) was calculated from the time of operation 
to the time of disease progression or death. 
Overall survival (OS) was calculated from the 
time of operation to the time of patient’s death.

Statistical analysis

Statistical analysis was performed using SPSS 
22.0 statistical software (SPSS Inc., Chicago, 
USA), and figures were made by GraphPad 
Prism 6.01 software (GraphPad Software Inc., 

    TBA (I/L) 11.0 (46.0-23.4) 8.4 (4.5-19.5) 0.547
    TBA ≥1 ULN (n/%) 47/91 (51.6) 40/87 (46.0) 0.449
Kidney function
    BCr (umol/L) 71.0 (61.5-80.0) 73.0 (61.0-81.9) 0.671
    BUN (mmol/L) 4.8 (3.9-5.8) 4.8 (3.7-6.0) 0.625
Tumor markers
    AFP (μg/L) 255.6 (8.1-1274.8) 127.4 (6.5-1000.0) 0.413
    CEA (μg/L) 1.6 (1.1-2.8) 1.9 (1.2-3.3) 0.240
    CA199 (ku/L) 21.7 (9.1-32.0) 22.5 (12.0-42.7) 0.403
Data were presented as mean ± standard deviation, median (25th-75th quantiles) or count (%). 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 sig-
nificant results were shown in boldface. HCC, hepatocellular carcinoma; DEB-TACE, drug-eluting bead transarterial chemoem-
bolization; cTACE, conventional transarterial chemo-embolization; HB, hepatitis b; HC, hepatitis c; ECOG, Eastern Cooperative 
Oncology Group; BCLC, Barcelona Clinic Liver Cancer; WBC, white blood cell; RBC, red blood cell; ANC, absolute neutrophil 
count; Hb, hemoglobin; PLT, platelet; ULN, upper limit of normal; ALT, alanine aminotransferase; AST, aspartate aminotransfer-
ase; ALP, alkaline phosphatase; TBIL, total bilirubin; ALB, albumin; TP, total protein; TBA, total bile acid; BCr, blood creatinine; 
BUN, blood urea nitrogen; AFP, alpha fetoprotein; CEA, carcino-embryonic antigen; CA199, carbohydrate antigen199.

Table 2. Comparison of treatment response assessed at M1, M3 and M6 after treatment between 
DEB-TACE group and cTACE group

Items 
M1 M3 M6

DEB-TACE 
group

cTACE 
group

P 
value

DEB-TACE 
group 

cTACE 
group 

P 
value

DEB-TACE 
group 

cTACE 
group

P 
value

Number of assessed patients 57 82 44 40 27 31

    CR 7 (12.3) 5 (6.1) 0.202 9 (20.5) 0 (0.0) 0.002 5 (18.5) 2 (6.5) 0.159

    PR 33 (57.9) 31 (37.8) 0.019 23 (52.3) 17 (42.5) 0.370 15 (55.6) 11 (35.5) 0.125

    SD 12 (21.1) 37 (45.1) 0.003 2 (4.5) 17 (42.5) <0.001 4 (14.8) 12 (38.7) 0.042

    PD 5 (8.7) 9 (11.0) 0.671 10 (22.7) 6 (15.0) 0.368 3 (11.1) 6 (19.3) 0.387

    ORR 40 (70.2) 36 (43.9) 0.002 32 (72.7) 17 (42.5) 0.005 20 (74.1) 13 (41.9) 0.014

    DCR 52 (91.2) 73 (89.0) 0.671 34 (77.3) 34 (85.0) 0.368 24 (88.9) 25 (80.6) 0.387

Number of assessed nodules 91 134 70 65 42 36

    CR 14 (15.4) 14 (10.4) 0.271 17 (24.3) 7 (10.8) 0.040 12 (28.6) 10 (27.8) 0.782

    PR 46 (50.5) 47 (35.2) 0.021 35 (50.0) 23 (35.4) 0.087 13 (31.0) 0 (0.0) <0.001

    SD 31 (30.1) 72 (53.7) 0.004 18 (25.7) 33 (50.8) 0.003 17 (40.5) 26 (72.2) 0.050

    PD 0 (0.0) 1 (0.7) 0.409 0 (0.0) 2 (3.1) 0.139 0 (0.0) 0 (0.0) -

    ORR 60 (65.9) 61 (45.5) 0.003 52 (74.3) 30 (46.2) <0.001 25 (59.5) 10 (27.8) 0.007

    DCR 91 (100.0) 133 (99.3) 0.409 70 (100.0) 63 (96.9) 0.139 42 (100.0) 36 (100.0) -
Data were presented as count (%). Comparison between 2 groups was determined by 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 chemoemboliza-
tion; cTACE, conventional transarterial chemo-embolization; CR, complete response; PR, partial response; SD, stable disease; PD, progression disease; ORR, objective 
response rate; DCR, disease control rate.
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San Diego, USA). Normally distributed continu-
ous variable was presented as mean value ± 
standard deviation, skewed distributed contin-
uous variable was presented as median (25th-
75th quantiles), and categorized variable was 
presented as count (percentage). Comparison 
between two groups was determined by t test, 
Wilcoxon rank sum test or Chi-square test. Mul- 
tivariate logistic regression analysis was per-
formed to determine the factors affecting ORR 
with the use of Forward Stepwise (Conditional) 
method. Kaplan-Meier method and Log-rank 
test were applied to determine the difference of 
survivals between two groups. Factors affect-
ing PFS and OS were determined by multivari-
ate Cox’s proportional hazards regression anal-
yses with the Forward Stepwise (Conditional 
LR) method. All statistical tests were two-sided. 
P value <0.05 was considered significant, and 
the significant results were shown in boldface.

Results

Study flow

840 HCC patients who underwent DEB-TACE or 
cTACE treatment were initially screened, where-
as 446 patients were excluded (including 226 
patients were with incomplete data for inclu-
sion, 95 patients were without any follow-up 
data, 67 patients had history of other malig-
nancies, 34 patients switched treatment be- 
tween DEB-TACE and cTACE within 6 months, 
15 patients were diagnosed as diffuse HCC, 9 
patients had history of liver transplantation) 
(Figure 1). The remaining 394 HCC patients 
who received DEB-TACE or cTACE treatment 
were eligible, while 59 of them were excluded 
(including 48 patients were unable to contact 
to obtain informed consents and 11 patients 
refused to sign the informed consents). Follow- 
ing that, 335 HCC patients who received DEB-

Table 3. Comparison of ORR in subgroup analysis

Items 
M1 M3 M6

DEB-TACE 
group

cTACE 
group 

P 
value

DEB-TACE 
group 

cTACE 
group 

P 
value

DEB-TACE 
group 

cTACE 
group 

P 
value

Number of assessed patients 57 82 44 40 27 31
    Age (n/%)
        ≥60 years 14 (70.0) 14 (43.8) 0.065 10 (71.4) 11 (64.7) 0.690 9 (100.0) 6 (46.2) 0.008
        <60 years 26 (70.3) 22 (44.0) 0.015 22 (73.3) 6 (26.1) 0.001 11 (61.1) 7 (38.9) 0.182
    Gender (n/%) 
        Male 33 (67.3) 33 (44.6) 0.013 21 (67.7) 14 (38.9) 0.018 16 (80.0) 11 (39.3) 0.005
        Female 7 (87.5) 3 (37.5) 0.039 11 (84.6) 3 (75.0) 0.659 4 (57.1) 2 (66.7) 0.778
    Largest nodule size ≥7 cm (n/%)
        Yes 24 (68.6) 20 (44.4) 0.031 14 (58.3) 9 (40.9) 0.238 10 (62.5) 4 (30.8) 0.089
        No 16 (72.7) 16 (43.2) 0.028 18 (90.0) 8 (44.4) 0.003 10 (90.9) 9 (50.0) 0.025
    Portal vein invasion (n/%)
        Yes 18 (78.3) 12 (52.2) 0.063 9 (69.2) 6 (42.9) 0.168 4 (50.0) 1 (14.3) 0.143
        No 22 (64.7) 24 (40.7) 0.026 23 (74.2) 11 (42.3) 0.015 16 (84.2) 12 (50.0) 0.019
    Hepatic vein invasion (n/%)
        Yes 10 (66.7) 6 (46.2) 0.274 6 (66.7) 4 (57.1) 0.696 3 (50.0) 2 (66.7) 0.635
        No 30 (71.4) 30 (43.5) 0.004 26 (74.3) 13 (39.4) 0.004 17 (81.0) 11 (39.3) 0.004
    Child-pugh Stage (n/%)
        A 31 (72.1) 28 (42.4) 0.002 24 (75.0) 14 (42.4) 0.008 17 (77.3) 10 (40.0) 0.010
        B/C 9 (64.3) 8 (50.0) 0.431 8 (66.7) 3 (42.9) 0.311 3 (60.0) 3 (50.0) 0.740
    BCLC Stage (n/%)
        A/B 20 (64.5) 22 (60.0) 0.029 21 (75.0) 10 (40.0) 0.010 14 (82.4) 11 (47.8) 0.026
        C/D 20 (76.9) 14 (51.9) 0.057 11 (68.8) 7 (46.7) 0.213 6 (6.0) 2 (25.0) 0.138
    AFP (n/%)#

        ≥196.9 μg/L 26 (74.3) 15 (50.0) 0.043 17 (73.9) 3 (20.0) 0.001 10 (66.7) 2 (18.2) 0.014
        <196.9 μg/L 11 (57.9) 18 (42.9) 0.276 14 (73.7) 11 (55.0) 0.224 9 (90.0) 10 (52.6) 0.044
Data were presented as count (%). Comparison between 2 groups was determined by Chi-square test. P value <0.05 was considered significant, 
and the significant results were shown in boldface. #: AFP was divided by median value (196.9 μg/L). ORR, objective response rate; DEB-TACE, 
drug-eluting bead transarterial chemoembolization; cTACE, conventional transarterial chemo-embolization; BCLC, Barcelona Clinic Liver Cancer; 
AFP, alpha fetoprotein.
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TACE or cTACE treatment were further screened, 
and 143 patients who received previous treat-
ment for HCC were excluded. Eventually, 192 
treatment-naïve HCC patients received DEB-
TACE or cTACE treatment as first-line treatment 
were included in the analysis. 94 patients who 
received DEB-TACE treatment were assigned to 
DEB-TACE group, and 98 patients who received 
cTACE treatment were assigned to cTACE group.

Patients characteristics

The mean age for HCC patients in DEB-TACE 
group and cTACE group were 55.0 ± 12.9 and 
54.7 ± 13.4 years (P=0.900). 78 males and  

rate (P=0.002) as well as ORR (P=0.005) were 
higher, whereas DCR was similar (P=0.368) in 
DEB-TACE group compared to cTACE group. At 
M6, 27 patients in DEB-TACE group and 31 
patients in cTACE group were assessed, and 
ORR (P=0.014) was elevated, while no differ-
ence of CR (P=0.159) or DCR (P=0.387) was 
presented in DEB-TACE group compared with 
cTACE group.

As for the assessment based on nodules, 91 
nodules in DEB-TACE group and 134 nodules in 
cTACE group were assessed at M1 after treat-
ment, and ORR (P=0.003) was improved, while 
CR (P=0.271) and DCR (P=0.409) were similar 

Table 4. Factors affecting ORR by multivariate logistic regression 
model analysis with Forward Stepwise (Conditional) method

Items 
Multivariate logistic regression

P value OR
95% CI

Lower Higher
M1
    DEB-TACE vs cTACE 0.023 3.180 1.170 8.643 
    ECOG performance status (≥1 vs 0) 0.030 0.334 0.124 0.901 
M3
    No independent factors# - - - -
M6
    No independent factors# - - - -
Data were presented as P value, OR (odds ratio) and 95% CI (confidence interval). 
Factors affecting ORR were determined by multivariate logistic regression analysis 
with Forward Stepwise (Conditional) method. P value <0.05 was considered signifi-
cant, and the significant results were shown in boldface. #: There was no indepen-
dent factor being discovered to affect ORR (M3 and M6) due to lack of the original 
assessment. ORR, objective response rate; DEB-TACE, drug-eluting bead transarte-
rial chemoembolization; cTACE, conventional transarterial chemo-embolization; 
ECOG, Eastern Cooperative Oncology Group.

Figure 2. Comparing PFS and OS between DEB-TACE and cTACE groups. No 
difference in PFS (A) or OS (B) was observed between DEB-TACE and cTACE 
groups. Kaplan-Meier method was used to evaluate PFS and OS of patients 
and Log-rank test was applied to determine the difference of PFS and OS 
between the two groups. P value <0.05 was considered significant. PFS, 
progression free survival; OS, overall survival; DEB-TACE, drug-eluting bead 
transarterial chemo-embolization; cTACE, conventional transarterial chemo-
embolization.

16 females were included in 
DEB-TACE group, while 87 
males and 11 females were 
included in cTACE group (P= 
0.248). The ratio of unifocal 
tumors (P=0.047) was larger, 
and ECOG performance score 
was worse (P=0.017) in DEB-
TACE group compared with 
cTACE group. Additionally, the 
median concentration of TBIL 
(P=0.003) and proportion of 
patients with TBIL ≥1 ULN (P= 
0.008) was higher in DEB-TA- 
CE group compared to cTACE 
group. Other detailed base-
line characteristics of pati- 
ents were listed in Table 1, 
and no difference was obser- 
ved between the two groups 
(all P>0.05).

Comparison of treatment 
response between DEB-TACE 
group and cTACE group at 
M1, M3 and M6 after treat-
ment

At M1 after treatment, 57 pa- 
tients in DEB-TACE group and 
82 patients in cTACE group 
were assessed for treatment 
response (Table 2), and high-
er ORR (P=0.002) but no dif-
ference of CR (P=0.202) or 
DCR (P=0.671) was observed 
in DEB-TACE group compared 
with cTACE group. At M3, 44 
patients in DEB-TACE group 
and 40 patients in cTACE 
group were included, and CR 
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Figure 3. Subgroup analysis for difference in PFS. In all subgroups 
(A-P), no difference in PFS between patients received DEB-TACE 
and patients underwent cTACE was observed. In each subgroup, 
Kaplan-Meier method was used to evaluate PFS of patients and 
Log-rank test were applied to determine the difference of PFS. 
P<0.05 was considered significant. PFS, progression free survival; 
DEB-TACE, drug-eluting bead transarterial chemo-embolization; 
cTACE, conventional transarterial chemo-embolization.
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Figure 4. Subgroup analysis for difference in OS. There was no differ-
ence of OS between patients underwent DEB-TACE and patients received 
cTACE in all subgroups (A-P). In each subgroup, Kaplan-Meier method 
was used to evaluate OS of patients and Log-rank test were applied to 
determine the difference of OS. P<0.05 was considered significant. OS, 
overall survival; DEB-TACE, drug-eluting bead transarterial chemo-embo-
lization; cTACE, conventional transarterial chemo-embolization.
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in DEB-TACE group compared with cTACE group. 
At M3, 70 nodules from DEB-TACE group and 
65 nodules from cTACE group were analyzed, 
and higher CR rate (P=0.040) as well as ORR 
(P<0.001) but no difference in DCR (P=0.139) 
was observed in DEB-TACE group compared 
with cTACE group. At M6, 42 nodules from DEB-
TACE group and 36 nodules from cTACE group 
were assessed, and ORR (P=0.007) was high-
er, whereas CR (P=0.782) and DCR were similar 
in DEB-TACE group compared with cTACE group.

Subgroup analysis for comparison of ORR

According to previous studies and clinical ex- 
periences, several characteristics of HCC pati- 
ents that were important predictive factors for 
treatment response to TACE were chosen, and 
patients were divided into subgroups accord-
ingly (Table 3). Subgroup analysis displayed 
that DEB-TACE achieved higher ORR than cTA- 
CE in HCC patients characterized as age <60 
years, male, no largest nodule size ≥7 cm, no 
portal invasion, no hepatic vein invasion, child-
pugh stage A, BCLC stage A/B and APF ≥196.9 
μg/L.

Factors affecting ORR after treatment in HCC 
patients

Multivariate logistic regression with Forward 
Stepwise method disclosed that DEB-TACE in- 
dependently predicted high ORR (OR=3.180, 
P=0.023) in HCC patients at M1 after treat-
ment, while ECOG performance score ≥1 was 

CI: 22.7-29.0 months) (P=0.566) either (Figure 
2B).

Subgroup analysis for comparison of PFS and 
OS between DEB-TACE and cTACE groups

As described above, HCC patients were divid- 
ed into subgroups according to characteris- 
tics that were critical predictors for treatment 
response to TACE, and analyses comparing PFS 
as well as OS between patients underwent 
DEB-TACE and patients received cTACE were 
further performed in each subgroup. In sub-
group analysis, there was no difference in PFS 
(All P>0.05) (Figure 3A-P) or OS (All P>0.05) 
(Figure 4A-P) between patients received DEB-
TACE and patients underwent cTACE treat-
ments in all subgroups.

Factors affecting PFS and OS by multivariate 
Cox’s proportional hazards regression model 
analysis with Forward Stepwise (Conditional 
LR) method

Multivariate Cox’s proportional hazards regres-
sion analysis revealed that DEB-TACE versus 
cTACE did not affect PFS or OS, whereas larg- 
est nodule size ≥7 cm (HR=3.668, P=0.004) 
was an independent risk factor for worse PFS  
in HCC patients; and largest nodule size ≥7 cm 
(HR=4.884, P=0.004), child-pugh Stage B/C 
(HR=3.045, P=0.006) and AFP abnormal (HR= 
3.121, P=0.038) independently predicted poor 
OS in HCC patients (Table 5).

Table 5. Multivariate Cox’s proportional hazards regres-
sion model analysis of factors affecting PFS and OS with 
Forward Stepwise (Conditional LR) method

Parameters
Multivariate Cox’s regression

P value HR
95% CI

Lower Higher
PFS
    Largest nodule size ≥7 cm 0.004 3.668 1.532 8.783 
OS
    Largest nodule size ≥7 cm 0.004 4.884 1.669 14.293 
    Child-pugh Stage (B/C vs A) 0.006 3.045 1.381 6.712 
    AFP abnormal 0.038 3.121 1.065 9.142 
Data were presented as P value, HR (hazards ratio) and 95% CI 
(confidence interval). Factors affecting PFS and OS were determined 
by multivariate Cox’s proportional hazards regression analysis with For-
ward Stepwise (Conditional LR) method. P value <0.05 was considered 
significant, and the significant results were shown in boldface. PFS, 
progression free survival; OS, overall survival; AFP, alpha fetoprotein.

an independent factor predicting lower 
ORR (OR=0.334, P=0.030) (Table 4). 
No factor independently affecting ORR 
at M3 or M6 after treatment in HCC 
patients was discovered due to lack of 
the original assessment.

Comparison of PFS and OS between 
DEB-TACE and cTACE groups

There was no difference of PFS betw- 
een DEB-TACE group (mean PFS: 24.2 
months, 95% CI: 20.1-28.4 months) 
and cTACE group (mean PFS: 22.9 
months, 95% CI: 19.6-26.1 months) 
(P=0.406) (Figure 2A). Regarding OS, 
no difference was observed betw- 
een DEB-TACE group (mean OS: 27.2 
months, 95% CI: 23.0-31.4 months) 
and cTACE group (mean OS: 25.8, 95% 
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Comparison of liver function between DEB-
TACE and cTACE groups

Laboratory indexes for liver function was re- 
corded at M1 after treatment, and there was  
no difference in levels of liver function indexes 
including ALT, AST, ALP, TIBL, ALB, TP or TBA (All 
P>0.05) between DEB-TACE and cTACE groups 
(Table 6). The changes of liver function param-
eters from M0 to M1 post treatment were also 
calculated, and no difference was observed be- 
tween DEB-TACE group and cTACE group either 
(All P>0.05) (Table 7).

different diameters, which are capable of load-
ing drugs by ion-changing, and the advanta- 
ges of CSM in drug loading and releasing as 
well as pharmacokinetics have been demon-
strated in rabbit liver tissues [12, 15]. Although 
clinical studies have revealed that DEB-TACE 
using other beads (such as DC® Beads and LC® 
Beads) presents better treatment response 
compared with cTACE in HCC patients, very few 
but only two available studies compare the 
treatment response between DEB-TACE with 
CSM and cTACE and discover that ORR is higher 
in DEB-TACE group with CSM compared with 

Table 6. Liver function testing at 1 month (M1) post-treatment

Parameters DEB-TACE group 
(N=94)

cTACE  
group (N=98)

P 
value

ALT (u/L) 37.8 (21.0-64.8) 35.0 (21.8-51.7) 0.454
    ALT ≥1 ULN (n/%) 33/71 (46.5) 34/90 (37.8) 0.266
    ALT ≥2 ULN (n/%) 13/71 (18.3) 8/90 (8.9) 0.078
    ALT ≥3 ULN (n/%) 5/71 (7.0) 3/90 (3.3) 0.282
AST (u/L) 55.4 (31.8-85.5) 47.0 (34.8-72.2) 0.583
    AST ≥1 ULN (n/%) 47/70 (67.1) 60/90 (66.7) 0.949
    AST ≥2 ULN (n/%) 19/70 (27.1) 18/90 (20.0) 0.288
    AST ≥3 ULN (n/%) 9/70 (12.9) 10/90 (11.1) 0.735
ALP (u/L) 146.0 (109.0-197.4) 133.0 (101.3-189.0) 0.356
    ALP ≥1 ULN (n/%) 40/63 (63.5) 47/85 (55.3) 0.316
    ALP ≥2 ULN (n/%) 7/63 (11.1) 11/85 (12.9) 0.736
    ALP ≥3 ULN (n/%) 3/63 (4.8) 1/85 (1.2) 0.184
TBIL (umol/L) 17.0 (13.7-24.0) 14.5 (11.0-23.4) 0.053
    TBIL ≥1 ULN (n/%) 29/71 (40.8) 34/91 (37.4) 0.652
    TBIL ≥2 ULN (n/%) 7/71 (9.9) 6/91 (6.6) 0.448
    TBIL ≥3 ULN (n/%) 2/71 (2.8) 5/91 (5.5) 0.406
ALB (g/L) 35.5 (29.6-38.4) 34.9 (30.9-37.9) 0.875
    ALB ≥1 ULN (n/%) 1/71 (1.4) 0/91 (0.0) 0.256
    ALB ≥2 ULN (n/%) 0/71 (0.0) 0/91 (0.0) -
    ALB ≥3 ULN (n/%) 0/71 (0.0) 0/91 (0.0) -
TP (g/L) 69.7 (63.1-75.2) 66.4 (62.2-72.5) 0.237
    TP ≥1 ULN (n/%) 4/71 (5.6) 7/90 (7.8) 0.592
    TP ≥2 ULN (n/%) 0/71 (0.0) 2/90 (2.2) 0.206
    TP ≥3 ULN (n/%) 0/71 (0.0) 1/90 (1.1) 0.373
TBA (I/L) 9.7 (5.9-28.4) 11.6 (5.5-22.6) 0.757
    TBA ≥1 ULN (n/%) 34/69 (49.3) 45/86 (52.3) 0.706
    TBA ≥2 ULN (n/%) 26/69 (37.7) 26/86 (30.2) 0.329
    TBA ≥3 ULN (n/%) 16/69 (23.2) 18/86 (20.9) 0.736
Data were presented as median (25th-75th quantiles) or count (%). 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 chemo-embolization; ULN, upper limit of normal; ALT, alanine amino-
transferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; TBIL, 
total bilirubin; ALB, albumin; TP, total protein; TBA, total bile acid.

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

Compared with cTACE gro- 
up, higher incidence of pain 
(P=0.037) was discovered in 
DEB-TACE group during treat-
ment. And patients from DEB-
TACE group occurred with in- 
creased incidence of pain (P= 
0.035) and fever (P=0.023) 
compared with cTACE group 
during hospitalization (Table 
8).

Discussion

In this study comparing the 
efficacy and safety of DEB-
TACE with CSM and cTACE as 
first-line treatment in HCC pa- 
tients, we observed that: (1) 
DEB-TACE group presented 
with better treatment respon- 
se compared to cTACE group. 
(2) No difference was discov-
ered in patients’ survival pro-
files between DEB-TACE and 
cTACE groups. (3) The effect 
of DEB-TACE and cTACE on 
liver function injury was simi-
lar, while DEB-TACE was asso-
ciated with increased occur-
rence of pain and fever in HCC 
patients during treatment and 
hospitalization.

CSM, the first drug-loading 
microspheres developed in 
China, are polyvinyl alcohol 
hydrogel microspheres with 
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cTACE group at M3 and M6 after treatment [15-
18]. Moreover, in these previous studies, most 
of the patients are with HCC treatment history 
and their sample sizes were very small, thus, 
information on efficacy of DEB-TACE as first-line 
treatment compared with cTACE is still sparse. 
Therefore, we compared the treatment respon- 
se to DEB-TACE with CSM and cTACE as first-line 
treatment in HCC patients at M1, M3 and M6 
after treatment, and discovered that the treat-

formation of HCC patients in our study and dis-
covered that both PFS and OS were similar in 
DEB-TACE with CSM and cTACE groups, and 
Cox’s proportional hazards regression model 
analysis revealed that DEB-TACE or cTACE was 
not correlated with survivals. This might be due 
to that, the follow-up duration in our study was 
relatively short, which might be insufficient for 
evaluation of PFS and OS to see any clear dif-
ferences. Moreover, various factors such as 

Table 7. Change of liver function indexes from baseline (M0) to 1 
month (M1) post-treatment (M1-M0)
Parameters DEB-TACE group (N=94) cTACE group (N=98) P value
ALT (u/L) -2.10 (-21.75~11.25) -3.00 (-23.00~5.75) 0.874
AST (u/L) -5.18 (-20.00~10.00) -2.00 (-24.50~11.18) 0.968
ALP (u/L) 14.65 (-7.05~43.00) 5.00 (-10.0~30.25) 0.553
TBIL (umol/L) -1.86 (-7.30~3.48) 0.95 (-3.65~7.43) 0.226
ALB (g/L) -1.40 (-4.3~1.83) -1.50 (-4.55~2.08) 0.874
TP (g/L) 2.04 (-2.20~6.05) 1.35 (-2.80~6.38) 0.824
TBA (I/L) -0.19 (-7.35~4.73) 1.20 (-3.63~6.53) 0.391
Data were presented as median (25th~75th quantiles). Comparison between 2 groups 
was determined by Wilcoxon rank sum test. P value <0.05 was considered significant, 
and the significant results were shown in boldface. DEB-TACE, drug-eluting bead trans-
arterial chemoembolization; cTACE, conventional transarterial chemo-embolization; ALT, 
alanine aminotransferase; AST, aspartate aminotransferase; ALP, alkaline phosphatase; 
TBIL, total bilirubin; ALB, albumin; TP, total protein; TBA, total bile acid.

Table 8. Adverse events occurred during treatment and hospitalization

Parameters DEB-TACE group 
(N=94)

cTACE group 
(N=98) P value

During treatment
    Pain (n/%) 26 (27.7) 15 (15.3) 0.037
    Pain grade (NRS) (n/%) 0.201
        Mild pain 18 (69.2) 14 (93.3)
        Moderate pain 7 (26.9) 1 (6.7)
        Severe pain 1 (3.8) 0 (0.0)
    Nausea/Vomiting (n/%) 11 (11.7) 8 (8.2) 0.412
    Rise in blood pressure (n/%) 4 (4.3) 1 (1.0) 0.159
During hospitalization 
    Pain (n/%) 34 (36.2) 22 (22.4) 0.035
    Pain grade (NRS) (n/%) 0.570
        Mild pain 27 (79.4) 19 (86.4)
        Moderate pain 7 (20.6) 2 (9.1)
        Severe pain 0 (0.0) 1 (4.5)
    Fever (n/%) 26 (27.7) 14 (14.3) 0.023
    Nausea/Vomiting (n/%) 10 (10.6) 11 (11.2) 0.896
Data were presented as count (%). 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 were shown in boldface. DEB-TACE, drug-eluting bead transar-
terial chemoembolization; cTACE, conventional transarterial chemo-embolization; NRS, 
numeric rating scale.

ment response was better 
in DEB-TACE group with 
CSM compared with cTA- 
CE group. These might re- 
sult from that: DEB-TACE 
with CSM was designed to 
not only locally and pre-
cisely release chemother-
apy drugs, but also effec-
tively occlude the blood 
supply to tumor tissues, 
and these above features 
to some extent overcame 
several limitations of cTA- 
CE (including high system-
ic toxicity and escape of 
drugs), which made DEB-
TACE with CSM more se- 
lective to tumors and pro-
vided higher drug concen-
tration at target lesion to 
more effectively kill tumor 
cells, thereby presenting 
with higher ORR in HCC 
patients [19, 20]. Also,  
in multivariate logistic re- 
gression model analysis, 
DEB-TACE vs cTACE inde-
pendently predicted bet-
ter ORR in HCC patients, 
which further supported 
our result that DEB-TACE 
with CSM lead to better 
treatment response than 
cTACE.

As for the influence of 
DEB-TACE with CSM on 
survival profiles of HCC 
patients compared with 
cTACE, especially when it 
is applied as first-line tre- 
atment, no study is avail-
able till now. Therefore, 
we recorded survival in- 
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change in treatment methods and other com-
plications might affect the survivals of HCC 
patients after 6 months, therefore the differ-
ence in survival profile between DEB-TACE with 
CSM and cTACE needed longer observation 
time.

After treatment of TACE, adverse events such 
as liver injury, pain, nausea, fever and fatigue 
are commonly reported. A study comparing the 
safety profile of DEB-TACE with DC® Beads and 
cTACE illustrated that there is no difference in 
liver toxicity between the two groups at 1 month 
after treatment, while the treatment history of 
patients in this study is nor described [21]. 
Another study demonstrates that no significant 
difference was observed in terms of liver func-
tion indexes change, pain, fever, or nausea/vo- 
miting between DEB-TACE with CSM and cTACE 
groups, while all HCC patients in their study are 
at BCLC stage C and received previous HCC 
treatment [18]. These previous studies imply 
that DEB-TACE and cTACE are equally tolerated 
in HCC patients, however, safety profile betw- 
een DEB-TACE with CSM and cTACE as first-line 
treatment for HCC patients is still unknown. Our 
study first observed no difference in liver func-
tion injury between DEB-TACE with CSM and 
cTACE as first-line treatment for HCC patients  
at 1 month after treatment, whereas DEB-TACE 
with CSM resulted in higher incidence of pain 
and fever during treatment or hospitalization, 
which could be explained by: (1) The incidence 
of inflammation could be enhanced by sub-
stances released from necrotic tumor tissue, 
thus, HCC patients underwent DEB-TACE with 
CSM experienced more severe pain and fever 
due to more rapid tumor necrosis induced by 
DEB-TACE with CSM. (2) Compared to cTACE, 
DEB-TACE was reported to cause more damage 
to the hepatic artery, which might be responsi-
ble for increased pain in HCC patients after 
treatment of DEB-TACE with CSM [22].

The limitations of our study included: (1) The 
physicians from different center might possess 
distinct technological experiences and might 
influence the outcomes. (2) The CSM used in 
our study were in different sizes (100-300 μm 
or 300-500 μm in diameter) and multiple em- 
bolization were performed in patients on re- 
quire, which might be confounding factors for 
treatment outcomes. (3) The follow-up duration 
for assessment of patients’ survival profiles 

was relatively short, therefore, further study 
with longer follow-up is necessary. (4) In this 
retrospective study, various confounding fac-
tors might affect the results, therefore, pro-
spective study (randomized control trail study is 
especially preferable) should be conducted in 
future to validate the results.

In conclusion, DEB-TACE with CSM discloses 
better treatment response, similar survival pro-
files and equal liver function injury but increas- 
ed incidence of short-term adverse events than 
cTACE as the first-line therapy in treating HCC 
patients.
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Table S1. Number of patients included in this study by 
medical center

Medical center DEB-TACE 
group 

cTACE 
group Patients 

Guangxi District Cancer Hospital (n) 31 29 60
Hunan People’s Hospital (n) 18 26 44
Xiangya Affiliated Second Hospital (n) 8 24 32
Wuhan Union Hospital (n) 12 4 16
Hubei Provincial People’s Hospital (n) 9 5 14
General Hospital of Hubei Army (n) 3 8 11
Xiangya Hospital (n) 10 0 10
Wuhan Zhongnan Hospital (n) 3 2 5
Total (N) 94 98 192
DEB-TACE, drug-eluting bead transarterial chemoembolization; cTACE, 
conventional transarterial chemo-embolization.


