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Abstract

Background and Aims: The recognition of transarterial 
chemoembolization (TACE) failure/refractoriness among 
Chinese clinicians remains unclear. Using an online sur-
vey conducted by the Chinese College of Interventionalists 
(CCI), the aim of this study was to explore the recogni-
tion of TACE failure/refractoriness and review TACE applica-
tion for hepatocellular carcinoma (HCC) treatment in clini-
cal practice. Methods: From 27 August 2020 to 30 August 
2020 during the CCI 2020 annual meeting, a survey with 34 
questions was sent by email to 264 CCI clinicians in China 
with more than 10 years of experience using TACE for HCC 
treatment. Results: A total of 257 clinicians participated 
and responded to the survey. Most participants agreed that 
the concept of “TACE failure/refractoriness” has scientific 
and clinical significance (n=191, 74.3%). Nearly half of 
these participants chose TACE-based combination treat-
ment as subsequent therapy after so-called TACE failure/
refractoriness (n=88, 46.1%). None of the existing TACE 
failure/refractoriness definitions were widely accepted by 
the participants; thus, it is necessary to re-define this con-
cept for the treatment of HCC in China (n=235, 91.4%). 
Most participants agreed that continuing TACE should be 
performed for patients with preserved liver function, pre-
senting portal vein tumor thrombosis (n=242, 94.2%) or 
extrahepatic spread (n=253, 98.4%), after the previous 
TACE treatment to control intrahepatic lesion(s). Conclu-
sions: There is an obvious difference in the recognition of 
TACE failure/refractoriness among Chinese clinicians based 
on existing definitions. Further work should be carried out 
to re-define TACE failure/refractoriness.
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Chinese college of interventionalists. J Clin Transl Hepatol 
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Introduction

Transarterial chemoembolization (TACE) plays a key role in 
the management of unresectable hepatocellular carcinoma 
(HCC).1–4 According to the global BRIDGE study, TACE is the 
most widely applied approach in both intermediate and ad-
vanced stages of HCC, as recommended by several guide-
lines.5 Considering the epidemiological differences between 
countries, HCC patients in China treated with TACE are often 
reported to have a higher tumor burden compared to those 
in Western countries.6 The purpose of TACE for HCC is to 
control or shrink the lesion(s) locally. Due to the high het-
erogeneity of HCC, which varies according to the number, 
size, location, and growth pattern of tumors, it is difficult 
to achieve a satisfactory tumor response from a single ses-
sion of TACE.7,8 However, repeated TACE could damage liver 
function and increase treatment-related side effects.9 There-
fore, a delicate balance between the necessity and benefits 
of repeated TACE treatment should be considered, where 
benefits are also balanced against treatment side effects.

To assess such balance in clinical practice and clinical 
trials, several organizations and panels, including the Ja-
pan Society of Hepatology (JSH) (Kyoto, Japan), the Inter-
national Association for the Study of the Liver (Shanghai, 
China), and a European expert panel, introduced various 
definitions of TACE failure/refractoriness.10–12 Among them, 
the 2014 definition by the JSH-Liver Cancer Study Group 
of Japan (LCSGJ) is most widely applied in clinical practice 
and trials. According to JSH-LGSGJ 2014 criteria, the inci-
dence of TACE failure/refractoriness ranges from 37.0% to 
49.3%.13,14

Nevertheless, by emphasizing retrospective studies and 
consensus rather than high-level evidence, these definitions 
and subsequent treatment recommendations for TACE fail-
ure/refractoriness remain somewhat ambiguous and con-
troversial. In addition, the epidemiological difference in re-
search between Japan/Western countries and China reveals 
discrepancies in the extent of disease burden, whereby a 
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relatively higher burden of HCC is reported in China. Un-
der these circumstances, three questions remain to be an-
swered before the definitions and subsequent treatment 
recommendations can be applied in China. (1) Is TACE fail-
ure/refractoriness widely accepted and applied in real-world 
clinical practice in China? (2) Is the definition-recommend-
ed subsequent treatment after TACE failure/refractoriness 
accepted and applied in real-world clinical practice in China? 
(3) What are the ideal definition and subsequent treatment 
recommendations of TACE failure/refractoriness in China?

The Chinese College of Interventionalists (CCI) conduct-
ed an online survey to identify the trends in real-world clini-
cal practice of TACE, recognition of TACE failure/refractori-
ness, and subsequent treatment strategies in China.

Methods

Study population and questionnaire

The present study did not require an approval from an in-
stitutional review board, because it was solely based on 
reported statistics and did not involve humans or animals 
as subjects. The TACE procedure mentioned in this survey 
was conventional TACE. During the CCI 2020 annual meet-
ing from 27 August 2020 to 30 August 2020, the question-
naires were sent by email to 264 clinicians with more than 
10 years of experience in using TACE for HCC treatment 
in China. On 28 August 2020 and 30 August 2020, follow-
up telephone calls were made to the nonresponders and to 
the responders who did not fill out the questionnaires com-
pletely, respectively.

The questionnaire was designed and formulated with four 
major parts: (1) the overall understanding of TACE in real-
world clinical practice; (2) factors influencing the treatment 
response of TACE; (3) understanding and expectations of 
TACE failure/refractoriness and subsequent treatment pat-
terns; and (4) perspectives on TACE.

Completed questionnaires returned before 31 August 
2020 were collected for analysis. Questionnaires returned 
after 30 August 2020 and incomplete questionnaires were 
excluded.

Statistical analysis

The data, including number and proportion of every ques-
tion, were collected and calculated with the SPSS version 
22.0 software for Windows (IBM Corporation, Somers, New 
York).

Results

Participants

Three participants did not respond, and four participants 
sent back incomplete questionnaires and did not revise 
them even after our telephone calls. A total of 257 clinicians 
from 184 hospitals participated and responded correctly to 
the survey, with a response rate of 97.3%. The participat-
ing clinicians included 196 interventional radiologists, 37 
oncologists, 16 gastroenterologists, and 8 surgeons. More 
than half of the included clinicians (n=156, 61%) were chief 
physicians/professors, and the remaining 101 (39%) were 
associate chief physicians/associate professors. All of the 
participating physicians routinely discuss HCC treatment in 
the local tumor board of their hospitals. The locations of the 

participating clinicians’ hospitals covered all 31 provinces in 
China. A total of 34 questions were included in the survey 
(supplementary Table 1).

Overall understanding of TACE in real-world clinical 
practice

In this part, the survey included the eight single-choice 
questions (Figs. 1 and 2). Most clinicians (n=229, 89.1%) 
agreed that TACE acts as a palliative treatment but can 
achieve curative effects under certain conditions. Despite 
various treatment outcomes of TACE, clinicians still choose 
TACE as the first choice for intermediate stage HCC treat-
ment. TACE combined with other approaches might achieve 
better treatment outcomes (n=251, 97.7%). The guidelines 
of the China Liver Cancer (CNLC) were followed by most 
participants (n=147, 57.2%) for TACE application in clinical 
practice, and none of the current scoring systems are ef-
fective in guiding TACE treatment.15 Therefore, participants 
agreed that there is a need to subgroup the intermediate 
stage HCC in the current guidelines, since none of the exist-
ing subclassification systems are widely accepted.

Factors influencing treatment response of TACE

In this part, the survey included six single- or multiple-
choice questions (Fig. 3). Most clinicians agreed that multi-
ple factors, including the tumor burden, tumor morphology, 
and liver function, are associated with treatment response 
to TACE. More than half of the participants (n=139, 54.1%) 
reported that it is difficult to achieve a satisfactory response 
after TACE for tumor lesion(s) larger than 7 cm in diameters. 
Similarly, more than half of the participants (n=141, 54.9%) 
reported that a good tumor response after TACE is hard to 
achieve for patients with more than three tumor lesions. 
Most participants (n=224, 87.2%) agreed that the modified 
Response Evaluation Criteria in Solid Tumors (mRECIST) is 
the best criteria to assess tumor response after TACE, and 
at least two or three sessions of TACE should be performed 
before assessing comprehensive treatment outcome.

Understanding and expectations of TACE failure/re-
fractoriness and subsequent treatment pattern

In this part, the survey included 17 single- or multiple-
choice questions (Supplementary Figs. 1–6). Most partici-
pants (n=221, 86.0%) agreed that repeated TACE should 
be performed even if incomplete tumor necrosis was not 
achieved after the previous super-selective TACE. Of the 
221 participants, most (n=166, 75.1%) believed that re-
peated TACE should be performed only if new tumor arter-
ies appear and super-selective TACE could be provided. A 
proportion of participants (n=106, 41.2%) disagreed that 
the “occurrence of two consecutive insufficient responses 
of the target tumor” should be defined as TACE failure/
refractoriness. For these participants, TACE-based com-
bination therapy ranked first (n=84, 79.2%) as the ideal 
subsequent therapy. Moreover, nearly one third of partici-
pants (n=75, 29.2%) chose three consecutive treatments 
of insufficient TACE sessions as the most ideal number to 
define TACE failure/refractoriness. Nearly half of the par-
ticipants (n=121, 47.1%) disagreed that “new intrahepatic 
lesion(s)” should be considered as TACE failure/refractori-
ness, while only 16.3% of the participants chose the op-
posite answer. The majority of the above-mentioned par-
ticipants (n=93, 76.9%) who answered “No” to the “new 
intrahepatic lesion(s)” question considered combination 
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therapy, including TACE, as the ideal subsequent therapy. 
Of the participants who answered “Yes”, half of them (n=21, 
50.0%) considered “3 consecutive times of new intrahepatic 
lesion(s) should be defined as TACE failure/refractoriness.”

Most participants agreed that repeated TACE should be 
performed to control intrahepatic lesion(s) for patients with 
preserved liver function, who developed portal vein tumor 
thrombosis (PVTT) (n=242, 94.2%) or extrahepatic spread 
(n=253, 98.4%) following TACE. Multiple treatments are 
also recommended as a combination approach with TACE 
to control PVTT or extrahepatic spread. More than half of 
the participants (n=165, 64.2%) agreed that continuous 
elevation of tumor markers, such as alpha fetoprotein and 
Protein Induced by Vitamin K Absence or Antagonist-II im-
mediately after TACE, should be considered as TACE failure/
refractoriness.

Most participants (n=191, 74.3%) agreed that the con-
cept of TACE failure/refractoriness has scientific and clinical 
significance. However, current existing definitions are not 
suitable for clinical practice in the real-world and need to be 
re-defined, especially for the treatment of HCC patients in 
China (n=235, 91.4%). For participants who accepted the 
concept of TACE failure/refractoriness, “combination treat-
ment including TACE” ranked first (n=88, 46.1%) as the 
ideal subsequent treatment after TACE failure/refractori-
ness.

Perspectives on TACE

In this part, the survey included the three single- or multi-
ple-choice questions (Figs. 4 and 5). More than half of the 
participants (n=166, 64.6%) did not think that the number 

of TACE sessions would decrease in clinical practice in the 
future. Most of the participants (n=252, 98.1%) believed 
that the TACE technique would be improved in the future 
with more advanced embolic agents, chemotherapeutic 
drugs, embolization technique, and micro-catheters.

Discussion

In clinical practice, it is critical to establish a balance be-
tween the potential treatment benefits and liver function 
impairment of repeated TACE. To do so, the concept of 
“TACE failure/refractoriness” should be considered carefully, 
especially since the real-world clinical applicability of the 
existing definitions and subsequent recommended thera-
pies is under debate in China. Therefore, the CCI survey 
was conducted to identify how clinicians specialized in HCC 
treatment in China apply TACE, and their opinions about the 
concept of “TACE failure/refractoriness”. Results reveal that 
the majority of the participating clinicians accept the con-
cept of TACE failure/refractoriness, which has scientific and 
clinical significance. Moreover, the participants believe that 
the current existing definitions are not suitable and need to 
be re-defined, especially for HCC treatment in real-world 
clinical practice in China.

Because of the high heterogeneity of HCC, the prognosis 
of patients treated with TACE varies from a median survival 
of 19.4 months to around 49.1 months.16,17 Therefore, sev-
eral subclassifications and predictive scoring systems have 
been established to subclassify ideal candidates receiving 
initial or repeated TACE.7,8,18-21 Among them, the criteria 
proposed by Bolondi and Kinki is based on the tumor burden 
(up-to-seven criteria) and liver function to stratify patients 

Fig. 1.  Answers to questions 1–4 about the overall understanding of transarterial chemoembolization (TACE) in the real-world clinical practice. (A) Q1, 
most participants (n=229, 89.1%) agreed that TACE acts as a palliative method, but can achieve curative outcomes under some conditions. (B) Q2, most participants 
(n=244, 94.9%) agreed that treatment outcomes of TACE have a high variation. (C) Q3, more than half of the participants (n=147, 57.2%) followed the CNLC staging 
system for TACE application. (D) Q4, most participants (n=226, 87.9%) agreed that none of the scoring systems are suitable to assess and predict treatment benefits 
for initial or repeated TACE. HKLC, Hong Kong Liver Cancer; CNLC, China National Liver Cancer; BCLC, Barcelona Clinic Liver Cancer.
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Fig. 2.  Answers to questions 5–8 about the overall understanding of transarterial chemoembolization (TACE) in the real-world clinical practice. (A) 
Q5, 252 participants (98.11%) agreed that TACE is still the first choice for intermediate stage hepatocellular carcinoma (HCC). (B) Q6, 251 participants (97.7%) agreed 
that TACE combined with other approaches could achieve a better treatment outcome. (C) Q7, 225 participants (87.5%) agreed that there is a need to subgroup in-
termediate stage HCC in the current guidelines. (D) Q8, 149 participants (58.0%) agreed that none of the current subgroups are suitable for intermediate stage HCC.

Fig. 3.  Answers to questions 9–14 about factors influencing treatment response of transarterial chemoembolization (TACE). (A) Q9, multiple variables af-
fect the treatment outcome of TACE. (B) Q10, the majority of participants (n=139, 54.1%) agreed that it is difficult to achieve a satisfied tumor response after TACE for 
lesion(s) with diameters larger than 7.00 cm. (C) Q11, most participants (n=141, 54.9%) agreed that it is difficult to achieve a satisfied tumor response after TACE for 4–7 
target lesion(s) (D) Q12, multiple variables predict an unsatisfied treatment outcome of TACE. (E) Q13, most participants (n=224, 87.2%) agreed that mRECIST is the 
most suitable tool to assess tumor response after TACE. (F) Q14, 114 participants (44.4%) agreed that at least two sessions of TACE should be performed before assess-
ing the comprehensive treatment outcome. RECICL, Response Evaluation Criteria in Cancer of the Liver; mRECIST, Modified Response Evaluation Criteria in Solid Tumors.
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who would benefit from initial TACE.7,8 The Assessment for 
Retreatment with TACE (ART) score is based on pre-pro-
cedural liver function, including the Child-Pugh score and 
serum aspartate aminotransperase, and tumor response 
evaluation after initial TACE to determine whether repeated 
TACE would still be beneficial.20 Nevertheless, none of these 
subclassifications or scoring systems have been widely ac-
cepted or applied in clinical practice, which is further con-
firmed by the results of this survey . The existing defini-
tions consider the concept of TACE failure/refractoriness as 
consecutive insufficient responses of the target tumor and 
new intrahepatic lesion(s); thus, it is used to better assess 
the benefit of repeated TACE. While the JSH-LCSGJ 2014 
criteria define two consecutive insufficient responses or 
two consecutive new intrahepatic lesion(s) as TACE failure/

refractoriness, the present survey revealed different opin-
ions. A larger proportion of participants (n=106, 41.2%) 
did not think that “two consecutive insufficient responses of 
the target tumor occurs” should be defined as TACE failure/
refractoriness, while a smaller proportion (n=85, 33.1%) 
agreed with such definition. In addition, a larger proportion 
of participants (n=75, 29.2%) believed that three consecu-
tive insufficient responses should be considered as TACE 
failure/refractoriness, while a smaller proportion (n=74, 
28.8%) agreed with two consecutive insufficient respons-
es. Similar responses were also observed for the definition 
regarding new intrahepatic lesions that occur after TACE. 
The majority of participants disagreed that new intrahepatic 
lesion(s) after TACE should be considered as TACE failure/
refractoriness compared to one-third of that majority who 

Fig. 4.  Answers to questions 32 about predictions for future transarterial chemoembolization the number of (TACE). More than half of the participants 
(n=166, 64.6%) agreed that the number of TACE sessions would not decrease in clinical practice in the future.

Fig. 5.  Answers to questions 33–34 about perspectives on transarterial chemoembolization (TACE). (A) Q33, almost all participants (n=252, 98.1%) agreed 
that the TACE technique would be improved in the future. (B) Q34, participants agreed that multiple aspects of the TACE technique would be improved.
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agreed with such definition. Instead of sorafenib that is rec-
ommended by the existing TACE failure/refractoriness defi-
nitions, TACE-based combination therapy ranked first as the 
ideal subsequent therapy after two consecutive insufficient 
responses of the target tumor or new intrahepatic lesion(s).

All existing definitions regard the presence of PVTT or ex-
trahepatic spread after TACE as TACE failure/refractoriness, 
and recommend witching to sorafenib. In contrast, the cur-
rent survey showed that most participants believe continu-
ing TACE is necessary to control intrahepatic lesion(s) for 
HCC patients with preserved liver function who presented 
PVTT or extrahepatic spread after the previous TACE. Cer-
tainly, combination therapies, including molecular targeted 
therapy, immune checkpoint inhibitors, I125 seeds implan-
tation, and ablation, with TACE are recommended by the 
participants to control PVTT/extrahepatic spread. Consider-
ing the fatality of more than two-thirds of patients with ad-
vanced HCC due to intrahepatic tumor progression or liver 
failure instead of metastatic disease progression, TACE tar-
geting the intrahepatic lesion(s) would be a reasonable and 
beneficial treatment for advanced HCC. Many previous stud-
ies have demonstrated the treatment efficacy and safety of 
TACE monotherapy or TACE combined with sorafenib in ad-
vanced HCC patients with PVTT or extrahepatic spread.22–26

Apart from the topic on TACE failure/refractoriness, the 
survey was also conducted to determine the understanding 
of TACE in real-world clinical practice, factors influencing 
treatment response, and perspectives on TACE. Most of the 
participants agreed that tumor burden, tumor morphology, 
and liver function are the major factors associated with tu-
mor response. They also agreed that a subclassification of 
the intermediate stage is needed. This might be the reason 
that the existing subclassification systems or prognostic 
score systems for HCC are not widely accepted in clinical 
practice, especially in China.

Limitations

The study has several limitations, although it reveals the 
present recognition of TACE failure/refractoriness and could 
promote a more standardized application of TACE in clinical 
practice in China. First, more than half of the participants 
are interventional radiologists. More participants from the 
department of oncology, gastroenterology, surgery, et al. 
should be included to avoid selection bias. Second, the study 
did not introduce a new definition of TACE failure/refracto-
riness. Further meetings and study should be carried out 
to introduce the modified criteria of TACE failure/refractori-
ness. Third, the survey was carried out in the mainland of 
China and did not include participants from other countries, 
which might limit the readership interest around the world.

Conclusions

In conclusion, the survey conducted by CCI demonstrates 
an obvious difference in the recognition of TACE failure/
refractoriness in HCC treatment between Chinese experts 
when compared to the existing definitions. Re-defining the 
criteria for TACE failure/refractoriness and introducing the 
subclassification for intermediate stage HCC are warranted 
to better select HCC patients who will benefit most from 
TACE and to optimize treatment strategies for HCC.
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