
RESEARCH PAPER

Treatment efficacy and safety of drug-eluting beads transarterial chemoembolization 
versus conventional transarterial chemoembolization in hepatocellular carcinoma 
patients with arterioportal fistula
Liang Cai, Honglu Li, Jiang Guo, Wenpeng Zhao, Youjia Duan, Xiaopu Hou, Long Cheng, Hongliu Du, Xihong Shao, 
Zhenying Diao, Yiwei Hao, Xinmei Zheng, Changqing Li , and Wei Li

Department of Oncology, Interventional Radiology, Beijing Ditan Hospital, Capital Medical University, Beijing, China

ABSTRACT
This study aimed to compare the treatment efficacy and tolerance between drug-eluting beads 
transarterial chemoembolization (DEB-TACE) and conventional transarterial chemoembolization 
(cTACE) in hepatocellular carcinoma (HCC) patients with arterioportal fistula (APF). A total of 44 
HCC patients with APF scheduled for DEB-TACE (N = 24, as DEB-TACE group) or cTACE (N = 20, as 
cTACE group) were recruited. Treatment response, hepatic function, and adverse events were 
assessed or recorded. Besides, progression-free survival (PFS) and overall survival (OS) were calcu-
lated. Total treatment response was better in the DEB-TACE group compared with the cTACE group 
(P = .012). Meanwhile, the objective response rate (87.5% versus 60.0%) was higher (P = .013), while 
the disease control rate (95.8% versus 85.0%) was similar in the DEB-TACE group compared to the 
cTACE group (P = .213). Besides, PFS (mean value: 12.2 (95%CI: 9.9–14.6) months versus 7.8 (95%CI: 
5.6–10.0) months) (P = .037), but not OS (mean value: 20.0 (95%CI: 18.1–21.9) months versus. 18.6 
(95%CI: 15.4–21.8) months) (P = .341) was prolonged in DEB-TACE group compared with cTACE 
group. Regarding the safety, Child-Pugh stage, albumin level, and bilirubin level after treatment 
were all similar between the DEB-TACE group and cTACE group (all P > .05); moreover, no difference 
was found in the occurrence of adverse events during or after treatment between the two groups 
(all P > .05). Moreover, subsequent analyses found that embolic materials for APF (microspheres) in 
the DEB-TACE group did not affect the treatment efficacy (all P > .05). DEB-TACE promotes treatment 
response and PFS compared with cTACE and shows good safety in HCC patients with APF.
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Introduction

Hepatocellular carcinoma (HCC) is the fifth most common 
cancer that causes 0.84 million newly diagnosed cases and 
0.78 million deaths worldwide each year.1,2 Meanwhile, the 
burden of HCC is rising partly due to the increasing aging 
and populations.3 Currently, treatment strategies for HCC 
consist of curative treatments (such as tumor resection, 
liver transplantation, and ablation) and palliative treatments 
(such as transarterial chemoembolization (TACE), targeted 
therapy, and immunotherapy), among which TACE is 
recommended as the standard treatment for patients with 
intermediate-stage HCC.4–6 Besides, TACE is also widely 
performed as a bridge to liver transplant, for the intention 
of downstaging HCC burden, or in combination with sys-
tematic therapy.7,8

To make matters worse, HCC patients may be compli-
cated with arterioportal fistula (APF), which is an abnormal 
connection between hepatic artery and portal venous that 
might lead to portal hypertension, refractory ascites, and 
hepatic encephalopathy.9,10 When performing conventional 
TACE (cTACE) in HCC patients with APF, some embolic 
materials such as gelatin sponge may pass through the 
fistula, which worsens the treatment efficacy of TACE and 

raises the risk of hepatic ischemia.11 Therefore, previous 
studies have used novel embolic materials such as polyvinyl 
alcohol (PVA) particles and cyanoacrylate glue to perform 
TACE in HCC patients with APF, which improves the 
therapeutic effect to some extent.11,12

Drug-eluting beads TACE (DEB-TACE) is a new gen-
eration of TACE that uses microspheres as both drug car-
riers and embolic materials, which is characterized by 
persistent and stable drug release and is proved to exert 
better treatment efficacy than cTACE in HCC patients.13–15 

Besides, DEB-TACE is also well-tolerated in HCC 
patients.16,17 Since the size of the microspheres for DEB- 
TACE is available for a wide range, using microspheres 
with larger sizes (for instance, 300–500 μm) for DEB- 
TACE may be a potential solution for treating HCC 
patients with APF.18 Based on the above information, we 
hypothesized that DEB-TACE might be an appropriate 
treatment for HCC patients with APF, however, relevant 
information was largely unclear. Therefore, we performed 
the current study and aimed to compare the treatment 
efficacy and tolerance of DEB-TACE versus cTACE in 
treating HCC patients with APF.
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Patients and methods

Patients

Between September 2018 and May 2020, 44 primary HCC 
patients with APF treated by DEB-TACE or cTACE were 
consecutively recruited in this study. The main inclusion cri-
teria were as follows: (1) diagnosed as primary HCC according 
to clinical and pathological findings; (2) complicated with APF; 
(3) age above 18 years old; (4) scheduled for DEB-TACE or 
cTACE treatment; (5) provided the written informed consents. 
The main exclusion criteria were: (1) secondary liver cancer; 
(2) contraindications to angiography, embolization procedure, 
or artery puncture; (3) history of liver transplantation; (4) 
history of hematological malignancies or other malignant 
tumors; (5) Child-Pugh grade C; (6) concomitant with severe 
cardiovascular and cerebrovascular diseases. This study was 
approved by the Institutional Research Ethics Committee of 
Beijing Ditan Hospital.

Data collection

After recruitment, demographic characteristics, clinical fea-
tures, and laboratory indexes were collected, which included: 
age, gender, causes of cirrhosis, Eastern Cooperative Oncology 
Group performance status (ECOG PS) score, portal vein inva-
sion, the grade of APF, tumor distribution, largest nodule 
diameter, Child-Pugh stage, Barcelona Clinic Liver Cancer 
(BCLC) stage and levels of albumin as well as bilirubin. The 
grade of APF was classified into four grades according to the 
severity of fistulas:12 grade 0, no or limited fistula flow, less than 
that of the subsegmental portal vein; grade 1, fistula flow 
regurgitated into the segmental portal vein; grade 2, fistula 
flow regurgitated into the ipsilateral main portal vein of each 
lobe; grade 3, fistula flow regurgitated into the contralateral 
lobe and/or the main portal vein.

Grouping

Patients were assigned to the cTACE group (N = 20) or DEB- 
TACE group (N = 24) according to the treatment. In the 
cTACE group, ethiodized poppyseed oil (EPO) (Jiangsu 
Hengrui Medicine Co., Ltd., Jiangsu Province, China) 
mixed with epirubicin hydrochloride (Zhejiang Hisun phar-
maceutical Co., Ltd., Zhejiang, China) (60–80 mg) were used 
for chemoembolization, and the PVA particles (Cook 
Medical LLC, Bloomington, USA) was used for embolism 
of APF. In the DEB-TACE group, CalliSpheres® microspheres 
(100–300 or 300–500 μm CalliSpheres® microspheres accord-
ing to clinical features of patients) (Jiangsu Hengrui 
Medicine Co., Ltd., Jiangsu Province, China) loading with 
epirubicin (60–80 mg) was used for chemoembolization. 
Based on the materials used for embolism of APF, the 
patients in the DEB-TACE group were further divided into 
two subgroups: (1) DD-TACE group (N = 12): CalliSpheres® 
microspheres (Jiangsu Hengrui Medicine Co., Ltd., Jiangsu 
Province, China) were used to embolize the APF; (2) PD- 
TACE group (N = 12): Polyvinyl Alcohol (PVA) particles 
(Cook Medical LLC, Bloomington, USA) were used to embo-
lize the APF.

Embolization procedures

In both groups, angiography was performed to detect the 
feeding artery and location of the tumor, as well as the 
number, location, and grade of APF, as follows: percuta-
neous femoral artery intubation was carried out using the 
Seldinger technique. Then, a 5 F vascular introducer (Boston 
Scientific, USA) was selectively placed into the hepatic artery, 
superior mesenteric artery, or diaphragmatic artery, follow-
ing that iohexol (General Electric Pharmaceutical (Shanghai) 
Co. LTD, Shanghai, China) was further injected at a speed of 
3–6 mL per second with a total amount of 15–30 mL each 
time. Subsequently, the image was captured at a speed of 4–6 
frames per second. After hepatic angiography, based on 
whether the microcatheter could pass by the region of APF, 
embolism was performed as follows: (1) if the microcatheter 
could pass by the region of APF, the feeding artery of the 
tumor was firstly embolized with drug-loaded microspheres 
or drug-mixed EPO. After completion of chemoembolization 
for the tumor, the microcatheter was retracted to the region 
of APF to embolize the fistula using drug-loaded micro-
spheres or PVA particles; (2) if the microcatheter could not 
pass by the region of APF, the chemoembolization was per-
formed in an identified region of the feeding artery where the 
tumor and the APF could be embolized simultaneously. 
After the embolization, the microcatheter was pulled out, 
and the wound was pressed for hemostasis and then ban-
daged. The cycles of chemoembolization that patients 
received were determined according to clinical needs. In 
general, the median value of treatment cycles was 3.0 
(range: 1.0–7.0) cycles.

Assessment of treatment response

Treatment response was evaluated at 4–6 weeks after the DEB- 
TACE or cTACE referring to the modified Response 
Evaluation Criteria in Solid Tumors (mRECIST),19 which was 
classified as complete response (CR), partial response (PR), 
stable disease (SD) and progressive disease (PD). Besides, the 
objective response rate (ORR) was calculated as the sum of CR 
and PR, and the disease control rate (DCR) was calculated as 
the sum of CR, PR, and SD.

Assessment of safety

At 4–6 weeks after DEB-TACE or cTACE treatment, the hepa-
tic function was evaluated by the Child-Pugh stage; meanwhile, 
levels of bilirubin, as well as albumin, were shown. In addition, 
the adverse events during and after the treatment were also 
recorded.

Assessment of survival

The deadline for follow-up was November 2020, and the med-
ian follow-up duration was 12.4 months (range: 3.8– 
23.0 months). 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 death.
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Statistical analysis

Statistical analysis was performed using SPSS 24.0 statistical 
software (SPSS Inc., Chicago, USA), and figures were 
plotted by GraphPad Prism 7.01 software (GraphPad 
Software Inc., San Diego, USA). Shapiro-Wilk test was 
used to determine the normality of quantitative data. 
Normal distributed quantitative data were shown as mean 
± standard deviation (SD). Non-normal distributed quanti-
tative data were described as median (25th-75th quantiles). 
Qualitative data were presented as count (percentage). 
Comparison of normal distributed quantitative data 
between the two groups was determined by Student’s 
t-test. Comparisons of non-normal distributed quantitative 
data and ordered qualitative data between two groups were 
determined by the Wilcoxon rank-sum test. Comparison of 
disordered qualitative data between two groups was deter-
mined by Chi-square test or Yate’s corrected Chi-square 
test. PFS and OS were displayed using the Kaplan-Meier 
curve, and comparisons of PFS and OS between two groups 
were determined by Log-rank (Mantel-Cox) test. P-value 
<0.05 was considered significant.

Results

Comparison of basic characteristics between DEB-TACE 
group and cTACE group

The cTACE group consisted of 1 (5.0%) female and 19 
(95.0%) males with a mean age of 58.0 ± 9.9 years, and 
the DEB-TACE group consisted of 1 (4.2%) female and 23 
(95.8%) males with a mean age of 58.4 ± 9.6 years. 
Comparison analyses showed that no difference was found 
in age, gender, cause of cirrhosis, ECOG PS score, the 
occurrence of portal vein invasion, APF grade, tumor dis-
tribution, the median level of largest nodule diameter, 
Child-Pugh stage, BCLC stage, albumin level of bilirubin 
level between the two groups (all P > .05) (Table 1).

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

Total treatment response was better in the DEB-TACE 
group compared with the cTACE group (P = .012) 
(Figure 1(a)). Meanwhile, ORR was increased in the DEB- 
TACE group compared with the cTACE group (87.5% vs. 
60.0%) (P = .013), while DCR remained similar between the 
DEB-TACE group and cTACE group (95.8% vs. 85.0%) 
(P = .213) (Figure 1(b)).

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

PFS was increased in the DEB-TACE group compared with 
cTACE group (mean value: 12.2 (95% CI: 9.9–14.6) months 
vs. 7.8 (95% CI: 5.6–10.0) months) (P = .037) (Figure 2(a)). 
However, OS did not vary between the DEB-TACE group and 
cTACE group (mean value: 20.0 (95% CI: 18.1–21.9) months vs. 
18.6 (95% CI: 15.4–21.8) months) (P = .341) (Figure 2(b)).

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

No difference was found in the Child-Pugh stage (P = .273), 
albumin level (P = .176), or bilirubin level (P = .248) after 
treatment between the DEB-TACE group and cTACE group 
(Table 2).

Comparison of adverse events between DEB-TACE group 
and cTACE group

The most commonly occurring adverse events in the DEB- 
TACE group and cTACE group were fever, myelosuppression, 
and abdominal distension. It was of note that the occurrences 
of fever, myelosuppression, abdominal distension, abdominal 
pain, nausea, liver abscess, anorexia, hepatic failure, and upper 
gastrointestinal hemorrhage were all comparable between the 
DEB-TACE group and cTACE group (all P > .05) (Table 3).

Comparison of treatment response and survival between 
DD-TACE group and PD-TACE group

Total treatment response (Figure 3(a)), ORR, and DCR 
(Figure 3(b)) were all similar between the DD-TACE group 
and PD-TACE group (all P > .05). Besides, PFS (P = .908) 
(Figure 3(c)) and OS (P = .183) (Figure 3(d)) did not vary 
between the two groups either.

Table 1. Demographic and clinical characteristics of HCC patients with APF.

Items
cTACE group 

(N = 20)

DEB-TACE 
group 

(N = 24) P value

Age (years), mean ± SD 58.0 ± 9.9 58.4 ± 9.6 0.886
Gender, No. (%) 0.895

Female 1 (5.0) 1 (4.2)
Male 19 (95.0) 23 (95.8)

Causes of cirrhosis, No. (%) 0.350
Hepatitis B 16 (80.0) 20 (83.3)
Hepatitis C 1 (5.0) 3 (12.5)
Alcoholic hepatitis 3 (15.0) 1 (4.2)

ECOG PS score, No. (%) 0.076
0 1 (5.0) 8 (33.3)
1 7 (35.0) 6 (25.0)
2 12 (60.0) 10 (41.7)

Portal vein invasion, No. (%) 12 (60.0) 12 (50.0) 0.507
Grade of APF, No. (%) 0.185

1 1 (5.0) 3 (12.5)
2 6 (30.0) 10 (41.7)
3 13 (65.0) 11 (45.8)

Tumor distribution, No. (%) 0.284
Unifocal 15 (75.0) 21 (87.5)
Multifocal 5 (25.0) 3 (12.5)

Largest nodule diameter (cm), 
median (IQR)

7.5 (5.9–12.2) 7.1 (5.9– 
11.0)

0.781

Child-Pugh stage, No. (%) 0.157
A 14 (70.0) 21 (87.5)
B 6 (30.0) 3 (12.5)

BCLC stage, No. (%) 0.815
B 6 (30.0) 8 (33.3)
C 14 (70.0) 16 (66.7)

Albumin (g/L), mean ± SD 37.0 ± 4.2 38.2 ± 4.4 0.365
Bilirubin (μmol/L), median (IQR) 16.0 (11.7–23.6) 16.0 (11.9– 

20.2)
0.509

HCC: hepatocellular carcinoma; APF: arterioportal fistula, cTACE, conventional 
transarterial chemoembolization; DEB-TACE, drug-eluting bead transarterial 
chemoembolization; SD, standard deviation; ECOG, Eastern Cooperative 
Oncology Group; PS, performance status; IQR, interquartile range; BCLC, 
Barcelona clinic liver cancer; TACE, transarterial chemoembolization.
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Discussion

The main findings of this study could be summarized as fol-
lows: (1) DEB-TACE improved treatment response compared 
with cTACE in HCC patients with APF; (2) DEB-TACE pro-
longed PFS but not OS compared with cTACE in HCC patients 
with APF; (3) DEB-TACE had comparable safety profile to 
cTACE in HCC patients with APF; (4) DD-TACE and PD- 
TACE shared similar effect on treatment response and survival 
in HCC patients with APF.

The occurrence of APF in HCC patients is reported to 
be 28.8%–63.2%, and there exist potential concerns in per-
forming TACE in these patients since some embolic mate-
rials may pass through the APF due to the diameter and 
further causes unfavorable treatment effect.9,11 Since TACE 
is a standard treatment for intermediate-stage HCC patients 
(although a previous meta-analysis suggests that TACE is 
not superior to transarterial embolization20), searching for 
feasible approaches to perform TACE in HCC patients with 
APF is urgent.5 Therefore, previous studies have focused on 
novel embolic materials with different sizes available, which 
include PVA particles and cyanoacrylate glue particles, and 
these studies have achieved certain progress on performing 
TACE in HCC patients with APF.11,12 Regarding DEB- 
TACE, it can be performed by using microspheres of varied 
sizes, which means that the microspheres with large sizes 

for DEB-TACE may not easily pass through the fistula.18 

Besides, DEB-TACE also possesses a more durable and 
stable drug release compared with cTACE, which enhances 
its treatment efficacy and safety in HCC patients.15–17 

Although previous randomized, controlled trials indicate 
that no difference is found in tumor response, 1-year or 
2-year survival rate between patients receiving DEB-TACE 
or TACE,21,22 a recent meta-analysis reveals that patients 
undergoing DEB-TACE achieve higher ORR, DCR, and 
better PFS than those undergoing cTACE.23 However, stu-
dies investigating the treatment efficacy of DEB-TACE in 
HCC patients with APF are quite rare. Therefore, we per-
formed this study and found that DEB-TACE improved 
total treatment response and ORR in HCC patients with 
APF. Possible explanations for these data might be that: (1) 
the microspheres used for DEB-TACE released drug more 
stably and persistently in HCC patients with APF, which 
resulted in a higher level of locoregional drug concentration 
to increase the cytotoxic effect of the drug on HCC cells;13 

(2) the microspheres used for DEB-TACE might achieve 
better embolization effect in HCC patients with APF, which 
improved the ischemic effect on HCC;15 however, further 
studies should be conducted to verify that. Therefore, 
increased total treatment response and ORR was observed 
in patients who received DEB-TACE than those who 
received cTACE.

Figure 1. Treatment response in DEB-TACE group and cTACE group. A: Comparison of total treatment response between DEB-TACE group and cTACE group; B: Comparison 
of ORR and DCR between DEB-TACE group and cTACE group. DEB-TACE: drug-eluting beads transarterial chemoembolization; cTACE: conventional transarterial 
chemoembolization; CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease; ORR: objective response rate; DCR: disease control rate.
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As to the long-term treatment efficacy of DEB-TACE in 
HCC patients with APF, it is reported that DEB-TACE slightly 
increases the cumulative survival rate than PVA-TACE in 
HCC patients with APF.18 In the present study, it was observed 
that DEB-TACE improved PFS in HCC patients with APF. 
These data could be explained by that: the persistently and 
stably high drug concentration, as well as the good emboliza-
tion effect of DEB-TACE, induced higher apoptosis and necro-
sis in HCC, which hindered the progression of HCC. However, 
DEB-TACE did not vary OS in HCC patients with APF. 
Possible explanations might be that (1) the relatively small 
sample size of this study resulted in lower statistical power; 
(2) the follow-up duration was not long enough to observe the 
significant difference in OS of the two groups. Moreover, 
according to the material that embolized the APF, patients 
receiving DEB-TACE were further divided into the DD- 
TACE group and PD-TACE group. Data showed that 

treatment response and survival did not vary between these 
two groups. A possible explanation might be that: the differ-
ence in the materials used for embolism of APF mainly influ-
enced the embolization of APF but had little effect on that of 
HCC itself.

Regarding the safety of DEB-TACE, one previous study 
suggests that DEB-TACE is tolerable in HCC patients with 
APF.18 Part in line with that previous study, we found that 
DEB-TACE did not vary Child-Pugh stage, albumin level, and 
bilirubin level compared with cTACE in HCC patients with 
APF. These data suggested that DEB-TACE did not change 
liver function in HCC patients with APF compared with 
cTACE. Regarding the adverse events, HCC patients who 
receive TACE (including cTACE and DEB-TACE) often 
occur fever, abdominal pain as well as nausea and 
vomiting.16,17 In this study, we found that fever was the most 

Figure 2. PFS and OS in DEB-TACE group and cTACE group. A: Comparison of PFS between DEB-TACE group and cTACE group; B: Comparison of OS between DEB-TACE 
group and cTACE group. DEB-TACE: drug-eluting beads transarterial chemoembolization; cTACE: conventional transarterial chemoembolization; PFS: progression-free 
survival; OS: overall survival.

Table 2. Analysis of hepatic function after treatment.

Items

After treatment

cTACE group 
(N = 20)

DEB-TACE 
group 

(N = 24) P value

Child-Pugh stage, No. (%) 0.273
A 12 (60.0) 17 (70.8)
B 6 (30.0) 7 (29.2)
C 2 (10.0) 0 (0.0)

Albumin (g/L), mean ± SD 34.8 ± 4.7 36.6 ± 3.6 0.176
Bilirubin (μmol/L), median 

(IQR)
25.0 (19.7–29.8) 29.8 (21.7– 

34.2)
0.248

cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting 
bead transarterial chemoembolization; SD, standard deviation; IQR, interquartile 
range.

Table 3. Adverse events.

Items
cTACE group 

(N = 20)

DEB-TACE 
group 

(N = 24) P value

Fever, No. (%) 14 (70.0) 20 (83.3) 0.490
Myelosuppression, No. (%) 2 (10.0) 2 (8.3) 1.000
Abdominal distension, No. (%) 2 (10.0) 1 (4.2) 0.870
Abdominal pain, No. (%) 1 (5.0) 1 (4.2) 1.000
Nausea, No. (%) 1 (5.0) 1 (4.2) 1.000
Liver abscess, No. (%) 0 (0.0) 2 (8.3) 0.552
Anorexia, No. (%) 1 (5.0) 0 (0.0) 0.926
Hepatic failure, No. (%) 1 (5.0) 0 (0.0) 0.926
Upper gastrointestinal 

hemorrhage, No. (%)
1 (5.0) 0 (0.0) 0.926

cTACE, conventional transarterial chemoembolization; DEB-TACE, drug-eluting 
bead transarterial chemoembolization.
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commonly occurring adverse event in both patients who 
received DEB-TACE or cTACE. Notably, the occurrence of 
adverse events was comparable in patients who received DEB- 
TACE or cTACE, which could be explained by that: DEB- 
TACE is characterized by stable and durable locoregional 
drug level, thus it might have less systematic or hepatic 
toxicity;13 however, the relatively small sample size of this 
study might cause low statistical power; therefore, we failed 
to observe the difference in the occurrences of adverse events 
caused by DEB-TACE and cTACE in HCC patients with APF. 
Our data further indicated that DEB-TACE and cTACE had 
equal safety profiles in HCC patients with APF.

It could be mentioned that in the current study when per-
forming the embolization procedure, the size of embolic material 
was not directly determined by APF grade, but there was an 
indirect association between the size of embolic material and 
APF grade. If the microcatheter could pass through the area of 
APF, then embolic materials with smaller sizes would be chosen 
to seek complete embolization. Conversely, if the microcatheter 
could not pass through the area of APF, then embolic materials 
with larger size would be chosen to realize the simultaneous 
embolization of APF and tumor, thus avoiding ectopia emboli-
zation. Generally, according to our clinical experience, the 
higher the APF grade, the lower the probability of microcatheter 
crossing the APF region. Meanwhile, according to our previous 
clinical experience, both cTACE and DEB-TACE could be 
applied to patients with different APF grades, therefore, we did 
not consider APF grades in the grouping, and the correlation of 
embolization techniques and APF grades was not assessed. 
Meanwhile, according to Table 1, no difference was found in 
APF grade between the cTACE group and the DEB-TACE 
group. Thus, APF grades did not affect grouping and the com-
parative analyses between the two groups.

Several limitations in this study should be clarified. Firstly, the 
sample size of this study was relatively small, which may lead to 
low statistical power; therefore, further studies should enroll 

more HCC patients with APF who received DEB-TACE or 
cTACE for verifying the data of this present study. Secondly, 
the follow-up duration of this study was relatively short, which 
did not support us to observe the statistical significance in the OS 
between DEB-TACE and cTACE groups; thus, further studies 
with a longer follow-up duration might be conducted. Third, this 
study was non-randomized, which might induce some biases 
and confounding factors; therefore, further randomized, con-
trolled trials should be conducted for verification of these data.

To be conclusive, DEB-TACE enhances treatment response 
and PFS compared with cTACE and shows good tolerance in 
HCC patients with APF. Therefore, DEB-TACE may be an 
acceptable strategy for these patients.
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