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Purpose: This study aimed to compare the efficacy and safety between transarterial

chemoembolization (TACE) with CalliSpheres® microspheres (CSM-TACE) and conven-

tional TACE (cTACE) in patients with hepatocellular carcinoma (HCC).

Patients and Methods: Three hundred and thirty-five HCC patients receiving CSM-TACE or

cTACEwere consecutively enrolled in this multi-center, retrospective cohort study, and then divided

into CSM-TACE group and cTACE group accordingly. Complete response (CR), objective response

(ORR) and disease control response (DCR) was assessed according to mRECISTcriteria at 1 month

(M1), 3 months(M3) and 6 months(M6) after treatment. Progression-free survival (PFS) and overall

survival (OS) were assessed. Liver function indexes and adverse events (AEs) were also evaluated.

Results: CR at M3 (P=0.020) and ORR at M1 (P<0.001), M3 (P<0.001) and M6 (P=0.017)

after treatment were significantly higher in the CSM-TACE compared with cTACE group.

DCRs, PFS (25.3 months vs 24.2 months, P=0.503) and OS (27.8 months vs 25.3 months,

P=0.203) were similar between the two groups. CSM-TACE was independently correlated with

higher ORR at M1 (P=0.002) and longer OS (P=0.023). Abnormal alkaline phosphatase (ALP)

(P=0.049) was independently associated with lower ORR at M3, and history of alcohol intake

(P=0.019) and largest nodule size ≥7 cm (P=0.015) independently correlated with lower ORR at

M6 (P=0.015). Largest nodule size ≥7 cm (P=0.029) and abnormal albumin (ALB) (P=0.046)

were independently associated with shorter PFS. Child-Pugh stage B/C (P=0.023), abnormal

ALB (P=0.001), ALP (P=0.008) and alpha-fetoprotein (AFP) (P=0.005) were independently

associated with shorter OS. Most liver function indexes and AEs were similar between the two

groups (P>0.05), except that ALP (P=0.005), total bilirubin (P=0.031), pain during procedure

(P=0.034) and occurrence of fever post(treatment (P=0.017) were significantly elevated in the

CSM-TACE compared with cTACE group.

Conclusion: CSM-TACE presents with a better treatment response and similar survival

profile compared with cTACE in HCC patients.

Keywords: chemoembolization, CalliSpheres microspheres, hepatocellular carcinoma,

treatment response, survival, predictive factor

Introduction
Hepatocellular carcinoma (HCC), the most prevalent liver cancer, is the sixth most

common cancer and the third leading etiology of cancer-related deaths worldwide.
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HCC demands a large amount of medical resources and is

expected to be evenmore prevalent in the ensuing decades.1,2

Apart from the relatively high prevalence of HCC, poor

prognosis is another critical issue in its management, with

the median survival of advanced stage patients being 6-8

months and the median survival of terminal stage patients

being <3-4 months according to the updated Barcelona

Clinic Liver Cancer (BCLC) staging system.2 Although

there are potential curative therapies for HCC patients,

which includes surgical resection, liver transplantation and

ablation, these treatment options are only restricted to

patients in very early and early stages.

Transarterial chemoembolization (TACE) is a well-

established procedure for patients with unresectable HCC.

Conventional TACE (cTACE) has presented a survival

advantage in selected HCC patients,3,4 but the procedure

has several limitations, which include the relatively high

incidence of systemic toxicity and varied procedure

standards.5,6 Drug-eluting bead TACE (DEB-TACE),

using an advanced technology that has a more controlled

release and sustained concentration of chemotherapeutics in

patients, has been developed and it has become an increas-

ingly popular TACE technique in unresectable HCC

patients.7 There are growing evidence revealing that DEB-

TACE is at least equal to cTACE in regard to treatment

response and survival. However, the comparison of their

efficacy in a multicenter study including a larger sample

size is rare.8,9 Moreover, CalliSpheres® microspheres

(CSM), the first microsphere produced in the People’s

Republic of China that is used in DEB-TACE procedure,

has not been sufficiently investigated in view of its efficacy

compared with cTACE in treating HCC patients.

Therefore, the aim of this study was to compare the treat-

ment response and survival profiles between TACE with

CalliSpheres® microspheres (CSM-TACE) and cTACE in

HCC patients.

Materials and methods
Study design
DECTH study (DEB-TACE versus cTACE for HCC) was a

multi-center, retrospective cohort study with the purpose of

comparing the efficacy and safety between CSM-TACE treat-

ment and cTACE treatment in Chinese HCC patients. It

included eight medical centers in People’s Republic of China

(Table S1) and was approved by the Institutional ReviewBoard

of each participating center. This study was part of DECTH

study and compared the treatment response and survival

profiles between CSM-TACE and cTACE. The study was

conducted in accordance with the Declaration of Helsinki.

Participants
Three hundred and thirty-five HCC patients who received

CSM-TACE or cTACE treatment between September 2014

and August 2017 were consecutively enrolled in this multi-

center, retrospective cohort study. The inclusion criteria

included: 1) patients diagnosed as primary HCC confirmed

by clinical or pathological findings; 2) patients aged at least 18

years old; 3) patients who underwent CSM-TACE or cTACE

treatment; 4) with complete demographic data, history, diag-

nosis, clinical detail, pathology results, treatment, measure-

ment and assessment. The exclusion criteria were: 1) patients

who were diagnosed with diffuse HCC, hepatobiliary cell

carcinoma, mixed cell carcinoma or lamellar cell carcinoma;

2) patients with history of liver transplantation or other malig-

nancies; 3) patients who were lost to follow-up without any

follow-up data; 4) patients who switched treatment between

CSM-TACE and cTACE within 6 months. Figure 1 outlines

eligibility criteria for study inclusion and pation allocation.

Data collection
After obtaining written informed consents, patients’ data was

extracted from electronic medical records and the medical

records department, which included the demographic informa-

tion, medical history, clinical findings, laboratory results of

blood investigations, liver and kidney function tests, tumor

marker indexes, previous treatments, the records of equipment

and drugs used in CSM-TACE and cTACE procedures, assess-

ment of treatment response, documentation of adverse events

(AEs) and follow-up of patients’ survival. Patients’ baseline

information was collected, including: 1) demographic charac-

teristics: age and gender; 2) medical history: alcohol intake,

hepatitis B, hepatitis C and cirrhosis; 3) clinical features: tumor

location (unilobar or bilobar), tumor distribution (multifocal

disease or unifocal disease), largest nodule size, portal vein

invasion, hepatic vein invasion, Eastern Cooperative

Oncology Group (ECOG) performance status, Child-Pugh

stage and BCLC stage; 4) laboratory indexes of blood routine

investigations, liver and kidney function: white blood cell, red

blood cell, absolute neutrophil count, haemoglobin (Hb), plate-

let, albumin (ALB), total protein (TP), total bilirubin (TB), total

bile acid (TBA), alanine aminotransferase (ALT), aspartate

aminotransferase (AST), alkaline phosphatase (ALP), blood

creatinine (BCr) and blood urea nitrogen (BUN); 5) tumor

marker indexes: alpha-fetoprotein (AFP), carcino-embryonic
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antigen (CEA) and carbohydrate antigen199 (CA199); 6) pre-

vious treatments: cTACE, surgery, systematic chemotherapy,

radiofrequency ablation and targeted therapy.

Grouping
Depending on the treatment options, patients who received

CSM-TACE treatment were assigned to CSM-TACE group

(N=171), and the others who received cTACE treatment were

assigned to the cTACE group (N=164) accordingly.

TACE procedures
In the CSM-TACE group, the CSMs of 100–300 μm or 300–

500 μm in size (Jiangsu Hengrui Medicine Co., Ltd., Jiangsu

Province, People’s Republic of China) were used as both

drug carrier and embolic agent. The loading and preparation

of CSM was carried out using an aseptic technique. Fifty or

80 mg of epirubicin powder was first diluted with saline and

then added into one vial of CSM solution to obtain an initial

loading volume of 8 cc. Thirty minutes later, the doxorubi-

cin-loaded CSMs solution was mixed with 8 mL of nonionic

isotonic contrast medium to obtain a final injectable volume

of 16 cc. All CSM-TACE procedures were performed under

the guidance of digital subtraction angiography. Briefly, after

accessing the common femoral artery through the Seldinger

technique and subsequent insertion of an arterial introducer

sheath, a 5F visceral catheter was introduced to catheterize

840 HCC patients who
underwent CSM-TACE or cTACE

treatment were screened

394 HCC patients who received
CSM-TACE or cTACE treatment

were eligible

335 HCC patients who received
CSM-TACE or cTACE treatment

were included in the analysis

171 patients who received CSM-
TACE treatment were assigned to

CSM-TACE group

164 patients who received cTACE
treatment were assigned to

cTACE group

59 excluded
•48 unable to contact to obtain
informed consents
•11 refused to sign the informed
consents

446 excluded
•226 with incomplete data
required for inclusion
•95 without any follow-up data
•67 had a history of other
malignancies
•34 switched treatment between
CSM -TACE and cTACE within 6
months
•15 diagnosed as diffuse HCC
•9 had a history of liver
transplantation

Figure 1 Study flow digagram.

Abbreviations: CSM-TACE, transarterial chemoembolization (TACE) with CalliSpheres® microspheres; cTACE, conventional transarterial chemoembolization; HCC,

hepatocellular carcinoma.
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the common hepatic artery. Selective arteriography was per-

formed to detect hypervascular tumor and its supplying

arteries. A 2.7F coaxial microcatheter system (Progreat,

Terumo, Tokyo, Japan) was advanced into the tumor-feeding

arteries, and then the epirubicin-loaded CSMs were adminis-

tered manually through the microcatheter under fluoroscopic

guidance. The embolization endpoint was complete disap-

pearance or remarkable decrease of tumor stain. For massive

HCC lesion, if the embolization endpoint was not obtained

after injection of one vial of CSM, another vial of CSM was

injected or a repeat course of CSM-TACE was scheduled.

In the cTACE group, after superselective catheterization

of the tumor-feeding arteries, a solution of single (epirubicin

50–80 mg) or multiple chemotherapeutic agents (epirubicin

50–80 mg, cisplatin, oxaliplatin or lobaplatin 50–100 mg,

and 5-Fu or floxuridine 1.0 g) with ethiodized oil was sub-

sequently injected. This was followed by injection of

embolic particles, such as gelatin sponge, polyvinyl alcohol

or calibrated microspheres. The embolization endpoint was

complete stasis or near stasis of the blood flow. For massive

HCC lesion, multiple cTACE procedures were performed.

Pre-procedure and post-procedure

treatments
Pre-procedure and post-procedure treatments were provided

in all patients. Antiemetic and antibiotic prophylaxis were

conventionally given according to standard institutional pro-

tocols before the CSM-TACE or cTACE procedure. Pain

medication, antibiotic prophylaxis, antiemetic therapy, and

gastric protection were provided after TACE procedure.

Response assessments and definitions
Treatment response was assessed by triple-phase CT or MR

imaging, which was conducted at 1 month(M1), 3 months

(M3) or 6 months (M6) after TACE treatment. The evaluation

criteria of treatment response were in accordance with the

modified Response Evaluation Criteria in Solid Tumors,

which were defined as follows: 1) complete response (CR):

disappearance of any intratumoral arterial enhancement in all

target lesions; 2) partial response (PR): at least a 30% decrease

in the sum of diameters of viable (enhancement in the arterial

phase) target lesions; 3) stable disease (SD): any cases that did

not qualify to be either PR or progressive disease (PD); 4) PD:

an increase of at least 20% in the sum of the diameters of the

viable (enhancing) target lesions. In addition, objective

response rate (ORR) was defined as CR+PR, and disease

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

Safety assessment
Liver function tests including ALT, AST, ALP, TB, ALB,

TP and TBA at 1-month post treatment were assessed.

Common AEs, which consisted of pain and hypertension

during treatment and pain, fever, nausea and vomiting post

treatment, were evaluated as well.

Survival assessments
Patients were followed up for survival assessment.

Progression-free survival (PFS) was defined as the duration

from the time of treatment to the time of disease progres-

sion or death. Overall survival (OS) was defined as the

duration from the time of treatment to the time of death.

Statistical analysis
SPSS 22.0 statistical software (SPSS Inc., Chicago, USA)

was used for statistical analysis, and GraphPad Prism 6.01

software (GraphPad Software Inc., San Diego, USA) was

used to make figures. Count data were expressed as count

(percentage), and the comparison between the two groups

was determined by Chi-square test; normally distributed

continuous data were presented as mean±standard devia-

tion, and the comparison between the two groups was

determined by t-test. Skewed distributed continuous data

were described as median (25th–75th quantiles), and the

comparison between two groups was determined by

Wilcoxon rank sum test. Factors affecting ORR were deter-

mined by multivariate logistic regression analysis with

Forward Stepwise (Conditional) method. Survival analysis

was performed using Kaplan–Meier method and log-rank

test. Moreover, prognostic factors of PFS and OS were

determined by multivariate Cox’s proportional hazards

regression analysis with Forward Stepwise (Conditional

LR) method. P-value <0.05 was considered significant,

and the significant results were shown in boldface.

Results
Baseline characteristics
The overall patient characteristics are listed in Table 1.

The median largest tumor size (P=0.004), median TP

value (P=0.024), median TB value (P=0.001) and percen-

tage of patients receiving previous cTACE treatment

(P=0.018) were significantly higher in the CSM-TACE

group than those in the cTACE group. In the other baseline

characteristics, no significant difference was found

between the two groups (P>0.05).

Liang et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Cancer Management and Research 2020:12944

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Table 1 Baseline characteristics of HCC patients

Parameters CSM-TACE group (N=171) cTACE group (N=164) P-value

Age (years) 54.9±11.8 55.4±13.2 0.742

Gender (male/female) 145/26 146/18 0.252

History of alcohol intake (n/%) 46 (26.9) 37 (22.6) 0.358

History of HB (n/%) 109 (63.7) 109 (66.5) 0.602

History of HC (n/%) 6 (3.5) 3 (1.8) 0.342

History of cirrhosis (n/%) 72 (42.1) 86 (52.4) 0.058

Tumor location (n/%) 0.795

Unilobar 118 (69.0) 111 (67.7)

Bilobar 53 (31.0) 53 (32.3)

Tumor distribution (n/%) 0.458

Unifocal 113 (66.1) 102 (62.2)

Multifocal 58 (33.9) 62 (37.8)

Largest nodule size (cm) 7.9 (4.8–12.1) 6.5 (3.4–7.8) 0.004

Portal vein invasion (n/%) 53 (31.0) 38 (23.2) 0.108

Hepatic vein invasion (n/%) 26 (15.2) 22 (13.4) 0.640

ECOG performance status (n/%) 0.087

0 50 (29.2) 59 (36.0)

1 92 (53.8) 87 (53.0)

2 29 (17.0) 17 (10.4)

3 0 (0.0) 1 (0.6)

Child-Pugh stage (n/%) 0.743

A 136 (79.5) 133 (81.1)

B 34 (19.9) 29 (17.7)

C 1 (0.6) 2 (1.2)

BCLC stage (n/%) 0.379

A 36 (21.1) 40 (24.4)

B 73 (42.6) 73 (44.5)

C 54 (31.6) 40 (24.4)

D 8 (4.7) 11 (6.7)

Blood routine tests

WBC (×109 cell/L) 4.9 (3.9–6.5) 5.1 (3.7–6.9) 0.603

RBC (×1012 cell/L) 4.2 (3.7–4.8) 4.3 (3.9–4.7) 0.461

ANC (%) 48.1 (3.0–64.5) 52.7 (3.2–63.4) 0.650

Hb (g/L) 128.0 (112.0–145.0) 132.0 (118.0–141.0) 0.544

PLT (×109 cell/L) 143.0 (76.0–210.0) 147.5 (93.8–221.5) 0.539

Liver function

ALB (g/L) 36.8 (36.4–40.1) 36.5 (32.9–39.6) 0.917

TP (g/L) 67.4 (63.6–71.3) 65.4 (61.2–70.1) 0.024

TB (umol/L) 18.1 (12.7–24.6) 14.9 (10.9–20.4) 0.001

TBA (I/L) 10.5 (5.1–24.6) 9.3 (4.4–20.3) 0.235

ALT (u/L) 37.0 (23.2–59.0) 35.0 (22.0–52.2) 0.453

AST (u/L) 52.1 (35.0–79.4) 44.3 (30.3–75.0) 0.066

ALP (u/L) 133.0 (87.5–179.0) 112.0 (81.0–163.0) 0.083

Kidney function

BCr (umol/L) 72.5 (61.0–85.4) 73.0 (63.0–83.0) 0.696

BUN (mmol/L) 4.7 (3.9–5.8) 4.8 (3.9–6.0) 0.398

(Continued)
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Comparison of tumor response between

the CSM-TACE and cTACE group
The responses were compared between the CSM-TACE and

cTACE group using Chi-square test. As for overall response,

CR rate in the CSM-TACE group was significantly higher

than that in the cTACE group at M3 (P=0.020), whereas no

significant difference was found between the two groups at

M1 (P=0.301) and M6 (P=0.129) (Table 2). ORR in the

CSM-TACE group was also significantly higher than that

in the cTACE group at M1 (P<0.001),M3 (P<0.001) andM6

(P=0.017). In contrast, no significant difference was noted in

DCRs between the two groups at M1 (P=0.536), M3

(P=0.913) and M6 (P=0.219).

As for lesion response, the CSM-TACE group showed

significant increase in CR rate compared with the cTACE

group at M3 (P=0.039), whereas there was no significant dif-

ference between the two groups at M1 (P=0.213) or M6

(P=0.274). Similarly, the ORR was significantly higher in the

CSM-TACE group than that in the cTACE group at M1

(P=0.018), M3 (P=0.023) and M6 (P=0.043). In DCR, the

CSM-TACE group showed significant elevation at M1

(P=0.004) andM3 (P=0.001) comparedwith the cTACEgroup.

Factors affecting ORR
Multivariate logistic regression model analysis was per-

formed to evaluate the predicting factors for ORR, which

showed that CSM-TACE (P=0.002) was independently

associated with higher ORR at M1 (Table 3). Additionally,

abnormal ALP (P=0.049) was independently associated

with lower ORR at M3; history of drinking alcohol

(P=0.019) and largest nodule size ≥7 cm (P=0.015) were

independently predicting factors for lower ORR at M6.

Subgroup analysis of ORR
Comparisons of ORR in subgroups were also conducted using

Chi-square test, which disclosed that at M1, the CSM-TACE

group presented with elevated ORR in patients with age ≥60
years (P=0.003), age <60 years (P=0.007), male gender

(P=0.001), largest nodule size ≥7cm (P=0.007), largest nodule

size <7cm (P=0.004), portal vein invasion (P=0.005), no

portal vein invasion (P=0.007), no hepatic vein invasion

(P<0.001), Child-pugh stage A (P<0.001), BCLC stage A/B

(P=0.013), BCLC stage C/D (P=0.002), AFP ≥120.5 μg/L
(P=0.006) and AFP <120.5 μg/L (P=0.049) compared with

cTACE, however, CSM-TACE group showed lower ORR in

patients without largest nodule size ≥7cm (P=0.004) than that

in cTACE group. At M3, the ORR was increased in the CSM-

TACE group than that in the cTACE group in patients with age

<60 years (P<0.001), male gender (P=0.001), no largest

nodule size ≥7 cm (P<0.001), portal vein invasion

(P=0.024), no portal vein invasion (P=0.002), no hepatic

vein invasion (P<0.001), Child-Pugh stage A (P<0.001),

BCLC stage A/B (P=0.001), AFP ≥120.5 μg/L (P=0.002)

and AFP <120.5 μg/L (P=0.014). At M6, patients with age

≥60 years (P=0.050), male gender (P=0.004), portal vein

invasion (P=0.011), no hepatic vein invasion (P=0.003),

Child-Pugh stage A (P=0.024), AFP ≥120.5 μg/L (P=0.041)

presented with elevated ORR rate in CSM-TACE group com-

pared with cTACE group (Table 4).

Table 1 (Continued).

Parameters CSM-TACE group (N=171) cTACE group (N=164) P-value

Tumor markers

AFP (μg/L) 203.0 (8.6–1210.0) 82.6 (5.6–1000.0) 0.058

CEA (μg/L) 1.8 (1.0–2.9) 2.1 (1.2–3.2) 0.335

CA199 (ku/L) 21.7 (7.9–35.2) 20.1 (8.2–34.2) 0.688

Previous treatments

cTACE (n/%) 62 (36.3) 40 (24.4) 0.018

Surgery (n/%) 22 (12.9) 31 (18.9) 0.130

Systematic chemotherapy (n/%) 3 (1.8) 3 (1.8) 0.959

Radiofrequency ablation (n/%) 7 (4.1) 7 (4.3) 0.936

Targeted therapy (n/%) 7 (4.1) 2 (1.2) 0.104

Notes: Data were presented as mean±standard deviation, median (25th–75th quantiles) or count (%). Comparison between two 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 were shown in boldface.

Abbreviations: HCC, hepatocellular carcinoma; CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; 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; ALB, albumin; TP, total protein; TB, total bilirubin; TBA, total bile acid; ALT, alanine aminotransferase; AST, aspartate

aminotransferase; BCr, blood creatinine; BUN, blood urea nitrogen; AFP, alpha-fetoprotein; CEA, carcino-embryonic antigen; CA199, carbohydrate antigen199.
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Comparisons of PFS and OS between the

CSM-TACE and cTACE group
The patients were followed up until March 2018 and the

median follow-up duration was 11.0 months (range: 1.0–

37.0 months). The PFS and OS of patients was recorded

and compared using the Kaplan–Meier method and log-

rank test between the CSM-TACE and cTACE group,

which showed that the difference in PFS (P=0.503)

(Figure 2A) and OS (P=0.203) (Figure 2B) was not sig-

nificant between the two groups.

Factors affecting PFS and OS
Multivariate Cox’s proportional hazards regression model

analysis was performed to evaluate the independent factors

affecting PFS and OS in HCC patients, which revealed that

the largest nodule size ≥7 cm (P=0.029) and abnormal ALB

(P=0.046) independently predicted shorter PFS (Table 5). As

for OS, CSM-TACE (P=0.023) was an independent predic-

tive factor for longer OS, whereas Child-Pugh stage B/C

(P=0.036), abnormal ALB (P=0.001), ALP (P=0.008) and

AFP (P=0.005) also independently predicted worse OS.

Subgroup analysis of PFS and OS
In addition, the PFS was compared between the CSM-TACE

and cTACE group in subgroups by Kaplan–Meier method

and log-rank test, which showed that no difference was found

in all subgroups (P>0.05) (Figure 3A–P). As for OS, patients

with Child-Pugh stage A in CSM-TACE group presented

better OS than that in the cTACE group (P=0.032)

(Figure 4K) (Figure 4A–J and L–P).

Comparisons of liver function and AEs

between the CSM-TACE and cTACE

group
The liver function indexes at M1 post treatment were

assessed and compared between the CSM-TACE and

cTACE group, which demonstrated that the median levels

of ALP (P=0.005) and TB (P=0.031) were significantly

higher in the CSM-TACE group than those in the cTACE

group, whereas the differences in ALT (P=0.105), AST

(P=0.110), ALB (P=0.287), TP (P=0.591) and TBA

(P=0.474) level did not reach statistical significance

between the two groups (Table 6).

In addition, the AEs were also evaluated and compared

between the two groups. During treatment, the pain inci-

dence (P=0.034) and pain grade (P=0.040) in the CSM-

TACE group were significantly higher than those in the

cTACE group (Table 7). The other AEs, including hyper-

tension (P=0.192), nausea and/or vomiting (P=0.766),

were similar between the two groups. Five to 7 days

after treatment, the CSM-TACE group showed significant

increase only in fever incidence compared with the cTACE

group (P=0.017).

Discussion
In this study, we demonstrated that: 1) CSM-TACE group

achieved better treatment response compared with cTACE

group, and further multivariate logistic regression model

analysis revealed that CSM-TACE independently correlated

with better ORR; 2) although PFS and OS displayed no

difference between the CSM-TACE and cTACE group,

CSM-TACE was identified as an independent predictive

factor for more favorable OS in multivariate Cox’s propor-

tional hazards regression model analysis; 3) abnormal ALP,

history of alcohol intake and largest nodule size ≥7 cm were

independently predicting factors for worse treatment

response, and largest nodule size ≥7 cm, Child-Pugh stage

B/C, abnormal ALB, ALP and AFP were independently

associated with an unfavorable survival; 4) the majority of

liver function indexes and AEs were similar between the two

groups, except that ALP, TB, pain incidence during operation

and occurrence of fever post treatment were elevated in the

CSM-TACE compared with the cTACE group.

Table 3 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

CSM-TACE vs cTACE 0.002 3.667 1.640 8.199

M3

ALP abnormal 0.049 0.319 0.103 0.994

M6

History of alcohol

intake

0.019 0.066 0.007 0.636

Largest nodule size≥7 cm 0.015 0.139 0.028 0.685

Notes: Data was presented as P-value, OR and 95% CI. Factors affecting ORR were

determined by multivariate logistic regression analysis with Forward Stepwise

(Conditional) method. All the 36 baseline characteristics were included in the

multivariate logistic model analysis. P-value <0.05 was considered significant, and

the significant results were shown in boldface.

Abbreviations: ORR, objective response rate; CSM-TACE, transarterial che-

moembolization with CalliSpheres® microspheres; cTACE, conventional transarter-

ial chemo-embolization.
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AlthoughDEB-TACE has beenwidely used for treatment

of HCC, comparison of tumor response after DEB-TACE

with cTACE remains controversial. A retrospective cohort

study demonstrated that there was no difference of DCR

between DEB-TACE with DC Bead® and cTACE in HCC

patients.11 However, another study with a large sample size

Table 4 Comparison of ORR in subgroup analysis

Items M1 M3 M6

CSM-

TACE

group

cTACE

group

P value CSM-

TACE

group

cTACE

group

P

value

CSM-

TACE

group

cTACE

group

P value

Number of

assessed patients

107 124 82 55 54 45

Age (n/%)

≥60 years 29 (80.6) 23 (48.9) 0.007 19 (70.4) 16 (64.0) 0.652 17 (81.0) 11 (52.4) 0.050

<60 years 48 (67.6) 35 (45.5) 0.003 44 (80.0) 9 (30.0) <0.001 21 (63.6) 10 (41.7) 0.100

Gender (n/%)

Male 68 (71.6) 55 (47.8) 0.001 49 (74.2) 21 (12.9) 0.001 34 (75.6) 19 (45.2) 0.004

Female 9 (75.0) 3 (33.3) 0.056 14 (87.5) 4 (66.7) 0.259 4 (44.4) 2 (66.7) 0.505

Largest nodule

size≥7cm (n/%)

Yes 43 (69.4) 24 (44.4) 0.007 26 (63.4) 10 (43.5) 0.123 16 (64.0) 5 (35.7) 0.089

No 34 (75.6) 34 (78.6) 0.004 37 (90.2) 15 (46.9) <0.001 22 (75.9) 16 (51.6) 0.051

Portal vein invasion

(n/%)

Yes 29 (82.9) 15 (50.0) 0.005 21 (75.0) 6 (40.0) 0.024 12 (66.7) 1 (12.5) 0.011

No 48 (66.7) 43 (45.7) 0.007 42 (77.8) 19 (47.5) 0.002 26 (72.2) 20 (54.1) 0.108

Hepatic vein inva-

sion (n/%)

Yes 12 (66.7) 7 (43.8) 0.179 7 (63.6) 5 (52.5) 0.960 3 (42.9) 3 (75.0) 0.303

No 65 (73.0) 51 (47.2) <0.001 56 (78.9) 20 (42.6) <0.001 35 (74.5) 18 (43.9) 0.003

Child-pugh Stage

(n/%)

A 65 (75.6) 68 (46.6) <0.001 52 (77.6) 19 (42.2) <0.001 33 (70.2) 18 (46.2) 0.024

B/C 12 (57.1) 10 (47.6) 0.537 11 (73.3) 6 (60.0) 0.484 5 (71.4) 3 (50.0) 0.429

BCLC Stage (n/%)

A/B 44 (66.7) 39 (46.4) 0.013 39 (78.0) 16 (43.2) 0.001 24 (70.6) 17 (50.0) 0.083

C/D 33 (80.5) 19 (47.5) 0.002 24 (75.0) 9 (50.0) 0.073 14 (70.0) 4 (36.4) 0.069

AFP (n/%)#

≥120.5 μg/L 43 (71.7) 24 (46.2) 0.006 31 (75.6) 9 (37.5) 0.002 20 (66.7) 7 (36.8) 0.041

<120.5 μg/L 27 (69.2) 29 (49.2) 0.049 28 (80.0) 13 (50.0) 0.014 16 (80.0) 13 (52.0) 0.051

Notes: 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 (120.5 μg/L). ORR, objective response rate; CSM-TACE, transarterial chemoembolization with

CalliSpheres® microspheres; cTACE, conventional transarterial chemo-embolization; BCLC, Barcelona Clinic Liver Cancer; AFP, alpha fetoprotein.
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validated a better ORR in HCC patients receiving DEB-

TACEcompared with cTACE.12 Moreover, a randomized

phase Ⅱ study indicated that the DEB-TACE had higher

rates of CR, ORR and DCR compared with cTACE.13 In

our study, we found that CR at M3 and ORR at all visits were

higher in HCC patients treated by CSM-TACE compared

with those in HCC patients treated by cTACE, which confirm

DEB-TACE has better local tumor control. The advantage of

DEB-TACE in tumor response may result from the fact that

CSMs have the ability to sequester chemotherapeutic agents

and release them in a controlled pattern, and thus maintain a

sustained high concentration of chemotherapeutics drugs in

tumor tissue.10,14,15

It is also debatable whether DEB-TACE presents with

superior survival benefits compared with cTACE in HCC

patients. A previous study displayed comparable OS

between DEB-TACE with DC Bead® and cTACE in

HCC patients.11 Another retrospective cohort study also
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Figure 2 PFS and OS between the CSM-TACE group and the cTACE group. PFS (A) and OS (B) values did not vary between CSM-TACE group and cTACE group. Kaplan–

Meier method and log-rank test were performed to evaluate the difference of survival between the two groups. P<0.05 was considered significant.

Abbreviations: PFS, progression-free survival; OS, overall survival; CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional

transarterial chemoembolization.

Table 5 Factors affecting PFS and OS by multivariate Cox’s proportional hazards regression model analysis with Forward Stepwise

(Conditional LR) method

Parameters Multivariate Cox’s regression

P-value HR 95% CI

Lower Higher

PFS

Largest nodule size ≥7 cm 0.029 1.853 1.065 3.224

ALB abnormal 0.046 7.943 1.041 60.603

OS

CSM-TACE vs cTACE 0.023 0.475 0.249 0.905

Child-pugh stage (B/C vs A) 0.036 2.020 1.046 3.899

ALB abnormal 0.001 141.415 8.509 2350.163

ALP abnormal 0.008 2.356 1.254 4.423

AFP abnormal 0.005 3.090 1.401 6.816

Notes: Data was presented as P-value, HR and 95% CI. Factors affecting PFS and OS were determined by multivariate Cox’s proportional hazards regression analysis with

Forward Stepwise (Conditional LR) method. All the 36 baseline characteristics were included in the multivariate logistic model analysis. P-value <0.05 was considered

significant, and the significant results were shown in boldface.

Abbreviations: PFS, progression-free survival; OS, overall survival; CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional

transarterial chemo-embolization; ALB, albumin; AFP, alpha-fetoprotein.
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Figure 3 Subgroup analyses of PFS. The PFS between the CSM-TACE group and the cTACE group was of no difference in all subgroups (A–P). Kaplan–Meier method and

log-rank test were implemented to evaluate the difference of survival between the two groups. P<0.05 was considered significant.

Abbreviations: PFS, progression-free survival; CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional transarterial

chemoembolization.
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Figure 4 Subgroup analyses of OS. The CSM-TACE group showed a significantly longer OS in the subgroup of patients with Child-Pugh stage A (K), whereas no significant

difference was found in the other subgroups (A–J, L–P). Kaplan–Meier method and log-rank test were implemented to evaluate the difference of survival between two groups.

P<0.05 was considered significant.

Abbreviations: OS, overall survival; CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional transarterial chemoembolization.
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revealed that there was no difference regarding the median

OS in advanced HCC patients with portal vein thrombosis

treated by DEB-TACE with LC bead® and patients treated

by cTACE.16 However, a retrospective cohort study con-

ducted by Rahman et al elucidateed that in unresectable

HCC patients, DEB-TACE presented with a more pro-

longed median survival time compared with cTACE.17

Furthermore, a meta-analysis demonstrated that the

1 year, 2 year and 3 year survival rates were elevated in

HCC patients treated by DEB-TACE compared with

cTACE, and the 1 year- as well as 2 year- relapse-free

survival rates were also increased in patients treated with

DEB-TACE.18 In this study, no significant difference was

found in both PFS and OS between the CSM-TACE and

cTACE group, which probably be due to the short follow-

up period. However, the multivariate Cox’s proportional

hazards regression model analysis revealed that CSM-

TACE was independently correlated with more prolonged

OS. Additional research is necessary to asses patient sur-

vival after CSM-TACE

Risk stratification of HCC patients before TACE is of

considerable value in prediciting treatment response and survi-

val, which has been investigated in recent studies. Vesselle

et al19 revealed that tumor size was a negative predicitive factor

for CR in HCC patients receiving DEB-TACE. Brown et al20

and Sellers et al21 showed that Child-Pugh stage was a negative

predicitive factor for survival inHCCpatients treated byTACE.

Other factors, such as albumin-bilirubin, platelet-albumin-bilir-

ubin grades, ECOG stage, BCLC stage, portal vein invasion,

CA-199, Hb, ALP, ALB and AFP level, have also been proved

to predict tumor response and survival.22–24 In this study,

abnormal ALP, history ofalcohol intake and largest nodule

Table 6 Liver function tests at 1 month after treatment

Parameters CSM-TACE

group (N=171)

cTACE group

(N=164)

P-value

ALT (u/L) 37.1 (21.7–57.0) 31.0 (21.1–50.8) 0.105

AST (u/L) 53.5 (33.5–81.4) 44.6 (30.9–70.3) 0.110

ALP (u/L) 144.0 (108.1–193.0) 120.0 (84.0–160.0) 0.005

TB (umol/L) 17.4 (13.5–24.1) 15.2 (11.0–22.2) 0.031

ALB (g/L) 35.1 (30.0–38.6) 35.8 (31.4–39.6) 0.287

TP (g/L) 69.1 (63.4–73.5) 67.4 (63.1–73.0) 0.591

TBA (I/L) 10.7 (5.8–27.0) 9.5 (5.2–22.6) 0.474

Notes: Data was presented as median (25th–75th quantiles) or count (%). Comparison

between the two groups was determined byWilcoxon rank sum test. P-value <0.05 was
considered significant, and the significant results were shown in boldface.

Abbreviations: CSM-TACE, transarterial chemoembolization with CalliSpheres®

microspheres; cTACE, conventional transarterial chemo-embolization; ALT, alanine

aminotransferase; AST, aspartate aminotransferase; TB, total bilirubin; ALB, albu-

min; TP, total protein; TBA, total bile acid.

Table 7 Adverse events which occurred during and after treatment

Parameters CSM-TACE group (N=171) cTACE group (N=164) P-value

During treatment

Pain (n/%) 33 (19.3) 18 (11.0) 0.034

Pain grade (NRS) (n/%) 0.040

Mild pain 23 (13.4) 17 (10.3)

Moderate pain 8 (4.7) 1 (0.6)

Severe pain 2 (1.2) 0 (0.0)

Nausea/vomiting (n/%) 14(8.2) 12 (7.3) 0.766

Rise in blood pressure (n/%) 4 (2.3) 1 (0.6) 0.192

Post treatment

Pain (n/%) 41 (24.0) 29 (17.7) 0.157

Pain grade (NRS) (n/%) 0.340

Mild pain 33 (19.3) 26 (15.9)

Moderate pain 8 (4.7) 2 (1.2)

Severe pain 0 (0.0) 1 (0.6)

Fever (n/%) 31 (18.1) 15 (9.1) 0.017

Nausea/vomiting (n/%) 17 (9.9) 12 (7.3) 0.393

Notes: Data was presented as count (%). Comparison between two 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.

Abbreviations: CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional transarterial chemo-embolization; NRS, numeric

rating scale.

Dovepress Liang et al

Cancer Management and Research 2020:12 submit your manuscript | www.dovepress.com

DovePress
953

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


size ≥7 cm independently predicted worse tumor response, and

largest nodule size ≥7 cm, Child-Pugh stage B/C, abnormal

ALB, ALP and AFP were independently associated with

shorter survival in HCC patients treated by CSM-TACE or

cTACE. Our results revealed similar predictive factors except

the alcohol intake history. A study showed that continuous and

limited alcohol consumption promoted progression and metas-

tasis of HCC by activating NF-κB pathway, which might

explain why the history of alcohol intake was independently

associated with worse treatment response in our study.25

Moreover, we also evaluated the safety of CSM-TACE

and cTACE treatments in HCC patients. In this study, the

two groups were similar in most of the liver function

indexes at 1 month post treatment, except that the levels

of ALP and TB were higher in the CSM-TACE compared

with the cTACE group. This finding was different from

previous studies in that DEB-TACE demonstrated a safety

advantage.13 One possible explanation for this could be

that both ALP and TB level at baseline in the CSM-TACE

group were higher than those in the cTACE group. In

addition, we also compared the postembolization syn-

drome during and after treatment between the two groups,

which showed that the CSM-TACE group had higher pain

incidence, pain grades and fever incidence compared with

the cTACE group. This finding was also distinct from

previous results where DEB-TACE had an improved toler-

ability profile.13 This discrepancy may be due to the dif-

ference in the tumor size between the two groups. Lager

tumor size in the CSM-TACE group probably mean that

the tumor need more aggressive treatment and accordingly

achieve more substantial tumor necrosis, which may result

in more serious postembolization syndrome.

This study had several limitations. Firstly, as a retrospec-

tive study, several baseline characteristics were disparate

between the two groups, which may influence the compar-

ison of therapeutic efficacy and safety. A randomized con-

trolled trial should be done in the future. Secondly, we

included BCLC stage A, B, C and D patients in this study.

Although TACE is the first-line therapy for intermediate-

stage HCC, in real clinical practice TACE is also indicated

for the HCC patients with portal vein invasion or end-stage

HCC patients within theMilan criteria.26 Thirdly, the follow-

up period was relatively short in this study. Further follow-up

is required to assess the long-term efficacy.

Conclusion
In conclusion, CSM-TACE presents with more favorable

treatment response and survival profile compared with

cTACE in HCC patients. Future randomized clinical trials

with larger sample sizes and longer follow-up periods are

required to determine the efficacy and safety of CSM-

TACE in selected HCC patients.
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Table S1 Number of patients included in this study by medical center

Medical center CSM-TACE group cTACE group Total patients

Cancer Hospital Affiliated to Guangxi Medical University (n) 42 47 89

Hunan Provincial People’s Hospital (n) 36 37 73

Xiangya Hospital General South University (n) 38 21 59

The Second Xiangya Hospital of Central South University (n) 20 29 49

Hubei Provincial People’s Hospital (n) 13 14 27

Wuhan Union Hospital (n) 15 5 20

Wuhan General Hospita of Guangzhou Military Region (n) 3 8 11

Zhongnan Hospital of Wuhan University (n) 4 3 7

Total (N) 171 164 335

Abbreviations: CSM-TACE, transarterial chemoembolization with CalliSpheres® microspheres; cTACE, conventional transarterial chemo-embolization.
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